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HOOK FOR MIXING FOODSTUFF

TECHNICAL FIELD

Embodiments herein relate to a hook for mixing foodstuff.

BACKGROUND

Hooks for mixing foodstuff are commonly comprised in a household appliance mixing
arrangement. Such an arrangement for mixing and/or blending foodstuff may also
comprise a mixing container, a base unit, a drive arrangement and an electric motor. The
base unit often forms a support for the mixing container and the electric motor is
arranged to rotate the hook within the mixing container via the drive arrangement.

Hooks for household appliance mixing arrangements are typically vertically arranged,
such that the hook rotates around a vertical rotation axis directed towards a bottom
portion of the mixing container, describing a planetary motion. The hook is, at an upper
end, attached to the drive arrangement which in turn is arranged above both the hook

and the mixing container.

The design of the hook may depend on the type of foodstuff which is to be mixed. Hooks
for mixing foodstuff with a lower viscosity or internal friction may not be suitable for
foodstuff with higher viscosity and vice versa. Some foodstuff, such as a dough, needs to
be thoroughly mixed and kneaded such that ingredients are finely divided and gluten

strands are developed.

In US5758963A a hook is disclosed which aim at both reducing a load on a drive
arrangement and minimizing the amount of time required for the mixing process. The
hook and food mixer described in US5758963A are hence optimized for other aspects
than the process of mixing and kneading ingredients. Due to the shape of the hook,
dough may climb along the hook towards the drive arrangement. The hook described in
US5758963A may be suitable for some applications, but a hook which further improves

mixing and/or kneading and/or an alternative hook is still desirable.
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Accordingly, there remains a need for an improved and/or an alternative hook for mixing

and kneading foodstuff.

SUMMARY

The hook as set out herein eliminates or at least reduces the problems and/or
drawbacks associated with previously known hooks for mixing foodstuff.

According to a first aspect, this is provided by a hook for mixing foodstuff in a household
appliance mixing container. The hook comprises a proximal end with an attachment
portion, a distal end and a curved elongated portion extending between the proximal end
and the distal end. At least a portion of an outer surface of the curved elongated portion
is provided with at least one helix-shaped protrusion.

Since at least a portion of an outer surface of the curved elongated portion is provided
with at least one helix-shaped protrusion, foodstuff is efficiently mixed and kneaded. The
foodstuff may not only be pressed in between the hook and a mixing container, but is
also pressed along the curved elongated portion of the hook thanks to the at least one
helix-shaped protrusion. Hence, the foodstuff, such as e.g. a dough, is intensively mixed
and kneaded by the hook with the at least one helix-shaped protrusion. The hook is
better to bring the dough along than conventional hooks and the working surface of the
hook is increased due to the at least one helix-shaped protrusion. Hereby e.g. gluten
strands may be effectively developed when a dough is mixed and/or kneaded by the
hook. The hook is via the attachment portion attachable to a household mixing appliance
drive arrangement via a through hole in a side wall of the household appliance mixing

container.

The at least one helix-shaped protrusion may extend along at least 50%, preferably at

least 70%, more preferably at least 90% of the curved elongated portion.

Since the at least one helix-shaped protrusion may extend along at least 50%, preferably
at least 70%, more preferably at least 90% of the curved elongated portion, foodstuff is
affected by the at least one helix-shaped protrusion along a large portion of the hook,



10

15

20

25

30

WO 2016/000780 PCT/EP2014/064206

whereby the foodstuff is effectively mixed and kneaded. The at least one helix-shaped
protrusion may extent all the way to the distal end.

The at least one helix-shaped protrusion may extend as a continuous ridge along the
outer surface of the curved elongated portion.

Since at least one helix-shaped protrusion extends as a continuous ridge along the outer
surface of the curved elongated portion, foodstuff is pressed along the ridge and
effectively mixed and kneaded.

The at least one helix-shaped protrusion may extend discontinuously along the outer
surface of the curved elongated portion.

Since the at least one helix-shaped protrusion may extend discontinuously along the
outer surface of the curved elongated portion, foodstuff is both pushed along the
discontinuous protrusion and mixed by the discontinuous shape of the protrusion.

A cross section of the curved elongated portion with the at least one helix-shaped
protrusion may have a shape of two intersecting circles, whereof one circle is formed by
the helix-shaped protrusion.

Since a cross section of the curved elongated portion with the at least one helix-shaped
protrusion has a shape of two intersecting circles, whereof one circle is formed by the
helix-shaped protrusion, the hook may effectively mix and knead foodstuff and may also
be manufactured in an economically efficient manner. Further, there are no sharp angles

or edges which may “trap” the foodstuff.
A cross section of the hook may have a shape of at least one of a trefoil and a quatrefoil.
Since a cross section of the hook has a shape of at least one of a trefoil and a quatrefoil

the hook may effectively mix and knead foodstuff and also be manufactured in an

economically efficient manner.



10

15

20

25

30

WO 2016/000780 PCT/EP2014/064206

The attachment portion is arranged to be attachable to a drive arrangement and towards
an inner side surface of a bowl-shaped household appliance mixing container such that

an axis of rotation for the hook is arranged substantially normal to the inner side surface
of the mixing container when the hook is attached towards the mixing container.

Since the attachment portion is arranged to be attachable to a drive arrangement and
towards an inner side surface of a bowl-shaped household appliance mixing container
such that an axis of rotation for the hook is arranged substantially normal to the inner
side surface of the mixing container when the hook is attached towards the mixing
container, the axis of rotation may be substantially horizontal. Hereby the hook does not
obstruct an open top of the bowl-shaped household appliance mixing container, and a
user may have free access to the open top, e.g. for adding foodstuff. A side wall of the
mixing container comprises a through hole, and the attachment portion is also attachable
to the drive arrangement which extends into the mixing container interior via the through

hole,

The curved elongated portion may extend from the attachment portion in a first direction,
being downwards from the axis of rotation, such that the curved elongated portion, at its
proximal end, is substantially in parallel with the inner surface portion of the mixing
container when the hook is attached towards the mixing container.

Since the curved elongated portion may extend from the attachment portion in a first
direction, being downwards from the axis of rotation, such that the curved elongated
portion, at its proximal end, is substantially in parallel with the inner surface portion of the
mixing container when the hook is attached towards the mixing container the hook may
co-operate with the inner side surface of the mixing container in the mixing and kneading
of the foodstuff.

A curvature of the curved elongated portion, when the hook is in its lowest position, may
substantially follow a curvature of the inner surface of the mixing container along at least
50%, preferably at least 70%, of is length.

The curved elongated portion may extend three-dimensionally, and the extension in
each dimension is larger than a thickness of the hook.
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Since the curved elongated portion extends three-dimensionally, and the extension in
each dimension is larger than a thickness of the hook, foodstuff is mixed and kneaded in
all three directions by the hook. The three dimensions may be defined by a Cartesian
coordinate system.

A curvature of the curved elongated portion between the proximal end and the distal end
may be less than 360 degrees in all dimensions.

Since the curvature of the curved elongated portion between the proximal end and the
distal end is less than 360 degrees in all dimensions, small radiuses of curvature are
avoided whereby e.g. dough is prevented from getting stuck to the hook.

The curved elongated portion may extend in an angle of attack o relatively a plane
defined by the first direction and the axis of rotation, a being in the range of 10-60
degrees, preferably 20-50 degrees, more preferably 30-40 degrees.

Since the curved elongated portion may extend in an angle of attack a relatively a plane
defined by the first direction and the axis of rotation, a being in the range of 10-60
degrees, preferably 20-50 degrees, more preferably 30-40 degrees, foodstuff are forced
to follow the hook along the curved elongated portion when the hook is rotated. Hereby
the foodstuff are efficiently mixed and the kneaded.

A helix angle B of the helix-shaped protrusion may be in the range of 20-70 degrees,
more preferably 30-60 degrees.

Since the helix angle B of the helix-shaped protrusion is in the range of 20-70 degrees,
more preferably 30-60 degrees, the foodstuff is affected to follow along protrusion in a
pace which is effective for the mixing and kneading.

Thus, hereby is provided an alternative hook and/or a hook eliminating or at least
reducing the problems and/or drawbacks associated with prior art hooks for mixing
foodstuff.
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BRIEF DESCRIPTION OF THE DRAWINGS

The various aspects of embodiments herein, including its particular features and

advantages, will be readily understood from the following detailed description and the

accompanying drawings, in which:

Fig. 1 illustrates a hook according to some embodiments from a horizontal side view.

Fig. 2 illustrates the Fig. 1 hook as seen along the axis of rotation.

Fig. 3 illustrates the hook of Fig. 1 from above.

Fig. 4a illustrates a cross section of the hook according to some embodiments.

Fig. 4b illustrates a cross section of the hook according to a further embodiment.

Fig. 4c illustrates a trefoil cross section of the hook.

Fig. 4d illustrates a quatrefoil cross section of the hook.

Fig. 5 illustrates the Fig. 1 hook in perspective.

Fig. 6 illustrates the hook arranged in a mixing container.

DETAILED DESCRIPTION

Embodiments herein will now be described more fully with reference to the

accompanying drawings. Like numbers refer to like elements throughout.

Well-known functions or constructions will not necessarily be described in detail for

brevity and/or clarity.

Fig. 1 illustrates a hook 1 for mixing foodstuff in a household appliance mixing container
2, see also Fig. 6. The hook 1 may be made e.g. of metal and/or plastics. The hook 1

comprises a proximal end 3 with an attachment portion 4. The attachment portion 4 is
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arranged to be attachable towards an inner side surface 2a of the household appliance
mixing container 2 such that an axis of rotation A for the hook is arranged substantially
normal to the inner side surface 2a of the mixing container 2 when the hook 1 is
attached towards the mixing container 2. The hook 1 may also be referred to as a dough
whisk. The hook 1 is also attachable to an axle shaft of a drive arrangement. Such an
axle shaft may extend into the mixing container interior via a through hole in a side wall
of the mixing container 2. Such a through hole thus also extends through the inner side
surface 2a of the mixing container 2. The drive arrangement can transfer a rotational
movement from an electric motor to the hook 3 via the axle shaft and the through hole.

The hook 1 further comprises a distal end 5. A curved elongated portion 6 extends
between the proximal end 3 and the distal end 5. The curved elongated portion 6 may be
continuously curved or may have at least one straight portion in between curved
portions. The curved elongated portion 6 has an outer surface 6a. As illustrated in Fig. 1,
at least a portion of the outer surface 6a of the curved elongated portion 6 is provided
with at least one helix-shaped protrusion 8.

The helix-shaped protrusion 8 may extend along at least 50%, preferably at least 70%,
more preferably at least 90% of the curved elongated portion 6. In the Fig. 1
embodiment the helix-shaped protrusion 8 extends along the entire curved elongated
portion 6, from the attachment portion 4 to the distal end 5. In other, not illustrated
embodiments, the at least one helix-shaped protrusion 8 extends discontinuously along
the outer surface 6a, e.g. as a plurality of subsequent bulges.

When the hook 1 is attached towards the mixing container 2 and in the lowest possible
position, the curved elongated portion 6 extends from the attachment portion 4 in a first
direction Y, being downwards from the axis of rotation A. The curved elongated portion 6
at its proximal 3 end thus extends substantially in parallel with the inner side surface 2a
of the mixing container 2 when the hook 1 is attached towards the mixing container 2.

In Fig. 2 the hook 1 is illustrated as seen along the axis of rotation. The hook 1
comprises the curved elongated portion 6 with the outer surface 6a and the at least one
helix-shaped protrusion 8. In Fig. 2 also the distal end 5 and the attachment portion 4 at
the proximal end 3 are illustrated. The attachment portion 4 at the proximal end 3 may
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be integrated as one unit with the curved elongated portion 6 or may be a separate part
which is attachable to the curved elongated portion 6 such that they together form the
hook 1.

The curved elongated portion 6 extends three-dimensionally, i.e. along the Z- and Y-
directions illustrated in Fig. 2 and in the X-direction e.g. illustrated in Fig. 1. The
extension in the different directions is also illustrated in Fig. 5. The extension in each
dimension is larger than a thickness of the hook 1. The three directions X, Y, Z form a

Cartesian coordinate system having right angles between the axes.

Fig. 3 illustrates the hook 1 with the proximal end 3, the attachment portion 4, the distal
end 5 and the curved elongated portion 6 with its outer surface 6a and at least one helix-
shaped protrusion 8 as seen from above. The curved elongated portion 6 extends in an
angle of attack a relatively a plane defined by the first direction Y (illustrated e.g. in Fig
2) and the axis of rotation A. The angle a may be in the range of 10-60 degrees,

preferably 20-50 degrees, more preferably 30-40 degrees.

In Fig. 3 also a helix angle B of the helix-shaped protrusion 8 is illustrated. The helix

angle B may be in the range of 20-70 degrees, more preferably 30-60 degrees

In the Fig. 4a and Fig. 4b embodiments, a cross section of the curved elongated portion
6 with the at least one helix-shaped protrusion 8 has a shape of two intersecting circles,
whereof one circle is formed by the helix-shaped protrusion 8. In Fig. 4a the at least one
helix-shaped protrusion 8 is smaller than in Fig. 4b. According to a not illustrated
embodiment, the cross section of the at least one helix-shaped protrusion 8 has
approximately the same size as the cross section of the curved elongated portion 6.

Fig. 4c¢ illustrates a trefoil-shaped 10 cross section of the hook and in Fig. 4d the cross
section of the hook has a shape of a quatrefoil 11. The illustrated embodiments show
that the cross-sections of the at least one helix-shaped protrusion 8 are about the same
as for the curved elongated portion 6, but may also be less. The protrusions may have
different cross sections.
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In Fig. 5 the hook 1 of Fig. 1, with the proximal end 3, the attachment portion 4, the distal
end 5 and the curved elongated portion 6 with its outer surface 6a and at least one helix-
shaped protrusion 8 is illustrated in perspective. In Fig. 5 also the axis of rotation A is
illustrated. Since the curved elongated portion 6 extends three-dimensionally, and the
extension in each dimension X, Y, Z, is larger than a thickness of the hook 1, foodstuff is
mixed and kneaded in all three directions by the hook 1. The three dimensions may be
defined by a Cartesian coordinate system. A curvature of the curved elongated portion
between the proximal end and the distal end is less than 360 degrees in all dimensions.

In Fig. 6 the hook 1 of Fig. 1 is arranged in a bowl-shaped open top mixing container 2.
In Fig. 6 the hook 1 is illustrated in its lowest position, i.e. when the centre of gravity of
the hook 1 is as low as possible within the mixing container 2. In Fig. 6 an axle shaft 16
of a drive arrangement is illustrated. The axle shaft 16 is at a first portion 16a arranged
to be driven, directly or via a drive belt or similar, by an electric motor. The axle shaft 16
is further arranged to be engaged to the hook 1 at a second portion 16b. The axle shaft
16 extends into the interior of the mixing container 2 via a through hole in a side wall and
thus also the inner side surface 2a of the mixing container 2. When attached to the
second portion 16b of the axle shaft, the hook 3 may be brought to rotate relatively the
inner surface 2a. The hook is pressed towards the inner side surface 2a such that
ingredients in the mixing container 2 are prevented from escaping from the mixing
container interior via the through hole. The hook 1 may be attached to the axle shaft e.g.
via a locking pin arrangements, via a thread/bolt arrangement, via a snap-on-

arrangement or via a bayonet coupling arrangement.

It may also be realised that the hook 1 is attachable to a vertical axle shaft or drive
arrangement. The hook 1 may then be rotated in an open top mixing container along a
vertical rotation axis. In principle the axle shaft could have an arbitrary direction.
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10

CLAIMS

1.

A hook (1) for mixing foodstuff in a household appliance mixing container (2), the
hook (1) comprising;
- aproximal end (3) with an attachment portion (4),
- adistal end (5),
- a curved elongated portion (6), extending between the proximal end (3)
and the distal end (5),
characterized in that at least a portion of an outer surface (6a) of the curved

elongated portion (6) is provided with at least one helix-shaped protrusion (8).

The hook (1) according to claim 1, wherein the at least one helix-shaped protrusion
(8) extends along at least 50%, preferably at least 70%, more preferably at least
90% of the curved elongated portion (6).

The hook (1) according to claim 1 or 2, wherein the at least one helix-shaped
protrusion (8) extends as a continuous ridge along the outer surface (6a) of the
curved elongated portion (6).

The hook (1) according to claim 1 or 2, wherein the at least one helix-shaped
protrusion (8) extends discontinuously along the outer surface (6a) of the curved
elongated portion (6).

The hook (1) according to any one of claims 1 - 4, wherein a cross section of the
curved elongated portion (6) with the at least one helix-shaped protrusion (8) has a
shape of two intersecting circles, whereof one circle is formed by the helix-shaped
protrusion (8).

The hook (1) according to any one of claims 1 - 4, wherein a cross section of the
hook has a shape of at least one of a trefoil (10) and a quatrefoil (11).

The hook (1) according to any one of the preceding claims, wherein the attachment

portion (4) is arranged to be attachable to a drive arrangement and towards an inner
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10.

11.

12.

1"

side surface (2a) of a bowl-shaped household appliance mixing container (2) such
that an axis of rotation (A) for the hook is arranged substantially normal to the inner
side surface (2a) of the mixing container (2) when the hook (1) is attached towards
the mixing container (2).

The hook (1) according to claim 7, wherein the curved elongated portion (6)
extends from the attachment portion (4) in a first direction (Y), being downwards
from the axis of rotation (A), such that the curved elongated portion (6), at its
proximal end (3), is substantially in parallel with the inner surface portion (2a) of the

mixing container (2) when the hook (1) is attached towards the mixing container (2).

The hook (1) according to any one of the preceding claims, wherein the curved
elongated portion (6) extends three-dimensionally, and wherein the extension in
each dimension is larger than a thickness of the hook (1).

The hook (1) according to any one of the preceding claims, wherein a curvature of
the curved elongated portion (6) between the proximal end (3) and the distal end (5)
is less than 360 degrees in all dimensions.

The hook (1) according to any one of the preceding claims, wherein the curved
elongated portion (6) extends in an angle of attack (a) relatively a plane (XY)
defined by the first direction (Y) and the axis of rotation (A), (a) being in the range of
10-60 degrees, preferably 20-50 degrees, more preferably 30-40 degrees.

The hook (1) according to any one of the preceding claims, wherein a helix angle
(B) of the helix-shaped protrusion (8) is in the range of 20-70 degrees, more
preferably 30-60 degrees.
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