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Title: FOOD PROCESSOR ARRANGEMENTS

(57) Abstract: This invention provides a
food processor arrangement (10) with a rotat-
able cutter disk (12) supporting a blade (48;
48a) that is reciprocally moveable relative to
the disk (12) in order to enhance its cutting
performance. The arrangement (10) com-
prises a base (24) presenting coaxial drives at
an outlet (26) driven by an electrical drive
motor. A lidded bowl ( 16) sits on the base
(24) and a drive shaft (36), which picks up
the drives from the outlet 26, and extends up-
wardly through the bowl (16) to support and
drive the disk (12) just beneath the lid (14) of
the bowl (16); the lid (14) being apertured (at
18) to allow insertion of foodstuffs for pro-
cessing in the bowl (16). One of the drives
carried by the shaft (36) is used to rotate the
disk (12) and the drive shatt (36) is con-
figured to apply the other drive to a cam (54;
68,68a) that is adapted to co-operate with
one or more cam-followers (56a, 56b; 72,74)
to impart the desired reciprocating motion to
the blade (48; 48a), thereby causing the blade
(48; 48a) to execute an additional slicing mo-
tion relative to said disk (12).
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FOOD PROCESSOR ARRANGEMENTS

This invention relates to food processor arrangements and in particular to

driving means associated with cutter plates for use in such arrangements.

Cutter plates used for chopping or otherwise comminuting foodstuffs in
the bowl of an electrically powered food processor are typically located
just beneath the lid of a bowl and close to a feed-tube entry through the
lid; the cutter plate being rotated rapidly by means of an extension shaft
that runs centrally through the bowl and picks up, through the bottom of
the bowl, rotary drive from a motor located in a base of the processor.
Usually the bowl sits directly on the base and the cutter comprises a fixed
blade, which may be curved or straight and which is pressed out of, or
fixedly secured to, a flat, metallic disk. The chopped food typically falls

into the bowl through an aperture, formed between the disk and the blade.

Many blade configurations have been utilised in such arrangements, and
most work quite well, but none has proven entirely satisfactory in
operation. In particular, there is a tendency for such blades to squash,

rather than slice through, certain types of food.

The present invention aims to address the above-described problem.

According to the invention there is provided food processor arrangement
comprising a base housing an electrical drive motor and having coaxial
drive outlets driven from the motor; the base supporting a lidded bowl

having a central axis along which extends a drive shaft conveying the
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coaxial rotational drives from the outlets to a location proximate the
underside of the lid of said bowl; wherein: the 1id of the bowl is apertured
to allow insertion therethrough of foodstuffs to be processed in said bowl;
said shaft is adapted to support, for rotation by one of said drives, a cutter
disk bearing a cutting blade for impacting said foodstuffs to effect
processing thereof; and said shaft can also rotate, by means of the other of
said drives, a cam means adapted to co-operate with cam-follower means

to impart to said blade a reciprocating, slicing motion relative to said disk.

In some preferred embodiments of the invention, said cam means is
supported on said disk and centrally thereof; said cam means being freely

rotatable relative to said disk.

In other embodiments of the invention, it is preferred that said cam means
is supported for rotation in said lid, in which case it is preferred that
facing surfaces of said cam means and said cam-follower means are
chamfered or otherwise configured to facilitate their assumption of their

assigned operating relationship when the lid is assembled to the bowl.

Preferably, the cam means comprises a multi-lobed profile.

Further preferably, the cam-follower means comprises at least one

protrusion provided on said blade or on an attachment thereto.

In some preferred embodiments of the invention, said cam means and said
cam-follower means are configured to move said blade in both directions

of its reciprocating movement.
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Alternatively, in other embodiments, it is preferred that said cam means
and said cam-follower means are configured to move said blade in one
direction of its reciprocating movement, against a resilient force urging

the blade in the other of said directions.

In various preferred embodiments of the invention, a cutting surface of
said blade may formed with a smoothly ground edge, or may be serrated,

toothed or otherwise formed to enhance cutting performance.

Preferably, an aperture is formed through said disk adjacent said blade to
provide part at least of a gap through which foodstuffs sliced by said

blade can fall into said bowl.

In some preferred embodiments of the invention, an underside of said
disk bears a downwardly dependent distribution means adapted to
redistribute foodstuffs accumulating in the bowl and approaching said

underside of the disk.

Some preferred embodiments of the invention further comprise
counterbalance means carried by said disk and configured to compensate
dynamically for out of balance forces created by the reciprocating

movements of said blade.

Still further preferred embodiments of the invention further comprise
cartridge means supporting the cutting blade and housing the cam means

and cam-follower means in a configuration such that the cartridge means,
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and therefore the cutting blade are driven to execute the reciprocating,

slicing motion.

Further preferably, the said cartridge means is replaceably mountable to

the cutter disk.

In order that the invention may be clearly understood and readily carried
into effect, one embodiment thereof will now be described, by way of

example only, with reference to the accompanying drawings, of which:

Figure 1 shows, in perspective and exploded diagrammatic form, certain
elements of a food processor arrangement suitable for use with the present

invention, to illustrate how such elements typically co-operate in practice;

Figures 2(a) and 2(b) show respectively the top and underside of a cutter

disk adapted for use with the present invention;

Figure 3 shows an alternative view, from a different angle, of the top of

the cutter disk shown in Figure 2(a);

Figure 4 shows a detailed perspective view of a blade assembly suitable

for use with the invention;

Figure 5 shows in perspective view a cartridge means supporting a cutter

blade for use in certain embodiments of the invention;
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Figure 6 shows the cartridge means of Figure 5 with a casing part

removed to illustrate internal components thereof; and

Figures 7(a), 7(b) and 7(c) show respective stages of the

attachment/removal of the cartridge means to and from a cutter disk.

Referring now to Figure 1, a food processor arrangement 10 includes a
cutter disk 12 which carries one or more blades and which, in use, is
mounted for rotation closely beneath the lid 14 of a bowl 16. The lid 14
has an aperture 18 therein, and carries a feed-tube 20, through which
foodstuffs to be processed can be introduced into the bowl 16. The feed-
tube 20 is located over said aperture 18, so that foodstuffs can be

introduced into the bowl through the tube 20.

The bowl 16 is supported for operation upon an upper surface 22 of a
base 24 which contains an electric motor (not shown) and presents a dual
coaxial drive outlet 26, coupled to the motor, on its bowl-supporting
surface 22. The coaxial drives presented at the outlet 26 run at different
speeds, and a typical speed ratio between the two is 3:1 though of course

other ratios can be used if preferred.

The speed of the motor and its mode of operation (e.g. continuous or
pulsed) is, in this example, controllable by means of a rotatable knob 28
on one of the upright surfaces 30 of the base 24 but it will be appreciated
that any convenient form of control can be used. In particular, press-
button or touch controls may be used and any directly actuated control

provided may, if desired, be supplemented with a remote control facility.
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The bottom of the bowl 16 is centrally apertured, as shown at 32,
allowing access to the drive outlet 26 on the base 24, and is further, in
known manner, integrally formed with a re-entrant tubular element 34
centered on the aperture 32. A drive shaft 36 which, in use, engages the
drive outlet 26, extends through the tubular element 34 and thus centrally
of the bowl 16 to a location, close to the underside of the 1id 14, where it
supports and drives the cutter plate 12, which is designed and configured
to process foodstuff urged against it by means of a pusher 38 inserted into

the feed-tube 20.

The blades on current cutter disks such as 12 take varying configurations,
including concave, straight and convex with reference to the direction of
rotation. The blades may also be set at a tangent to the outer edge of the
cutting disk or angled in either direction. In any event, the intention is to
have the blade act upon the foodstuffs so as to impart a slicing action, the
nature and efficiency of which is governed, among other things, by the
angle at which the blade attacks the foodstuff and the diameter at which
the foodstuff encounters the blade. The disk 12 is typically apertured,
near the blade, so that sliced foodstuffs can fall through the aperture and
into the bowl 16.

Typical existing blade arrangements however tend, particularly with some
soft foods, such as tomatoes, to initially squash the food, rather than

cutting cleanly through it, so effecting what is called a “push cut”.
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The present invention facilitates the addition of an additional slicing
motion to the blade as it travels through the foodstuff, whereby the cut
becomes a true “slice cut”, thereby achieving a cleaner cut requiring less
effort from the blade (i.e. demanding less rotational torque, in the case of
a disk cutter). This also has benefits when cutting food with a tough skin
as the slicing action assists in the blade to break through the skin with a

clean cut.

The example of the invention now to be described in detail provides a
simple technique for imparting an oscillating slicing action to a blade
mounted on a rotating disk cutter. It will be appreciated, however, that
the slicing action can be implemented in various alternative ways if

preferred.

In this example, advantage is taken of the fact that the drive shaft 36 is
typically configured to carry two concentric drives from the outlet 26,
only one of which (the outer of the two; indicated at 40 in Figure 1) is
usually employed when using a disk cutter. The inner drive 42, which
extends above the remainder of the shaft 36, normally simply runs idly in
a bearing carried centrally on the underside of the lid 14 of the bowl 16

when the processor is configured for use with a cutter disk.

Referring now additionally to Figures 2(a), 2(b), 3 and 4, this
embodiment of the present invention utilises a disk 12 formed with a
fixed central boss 44 which is configured to engage the lower (outer)
drive 40 on shaft 36, thereby enabling the disk 12 to be both supported
and rotated by the shaft 36.
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The disk 12 supports a blade assembly 46 which comprises a blade 48 and
a carrier 50, to which the blade is mounted. When the blade assembly 46
is fitted to the supporting disk 12, the blade assembly is supported in two
linear directions but is free to move in the third direction. In this
example, the blade 48 is constrained against vertical movement and also
cannot move with or against the direction of rotation in the horizontal
plane, but it is capable - in this plane - of limited reciprocal linear
movement in a direction extending generally radially of the disk 12, The
chosen direction of motion is dictated, at least in part, by the shape of a

guide of the blade carrier 50.

The carrier 50 is preferably made of a food-grade plastics material and
may be formed and/or treated to provide low-friction running surfaces for
the blade 48, thereby facilitating the reciprocating movements of the
blade. Bearing in mind its intended usage and location, moreover, the
carrier 50 is preferably fabricated to resist the ingress of foodstuffs and in

any event is designed without food traps, so as to be easy to clean.

A cam-supporting member 52 mounted centrally of the disk 12, and thus
coaxially with the boss 44, engages with the upper (inner) drive 42 of
shaft 36 by means of a keyed feature. In this respect, it will be appreciated
that, unlike the boss 44 (which is fixed to the disk 12), the cam-supporting
member 52 is mounted for rotation relative to the disk 12. The cam-
supporting member supports a cam profile 54 having plural lobes
configured to interact with cam followers 56 carried by the blade

assembly 46.
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Instead of being carried by the disk 12, the cam-supporting member 52
can be carried by the lid 14 of the food processor 10; the member 12 in
that case being rotatably mounted in a suitable bearing formed in, or
attached to, the lid 14. Since, in such an embodiment, the cam profile 54
and the cam-followers 56 are carried on separable components of the
arrangement, it is preferred to form chamfers or other guiding features on
their facing surfaces to ensure that they readily adopt their correct
positional relationship when the lid 14 is closed down onto the bowl 16 of

the processor 10.

In operation, the disk 12 and its blade assembly 46 are rotated by the
lower (outer) cutput drive 40 of the shaft 36. At the same time, however,
the cam 52 is rotated by the upper (inner) output drive 42 on the output
shaft 36. The speed differential between the two rotating parts causes the
cam profile 54 to act on the cam-followers 56 of the blade assembly 46,
and hence the blade 48 is forced to move reciprocally in a direction along

the edge of the blade guide cut out.

In this embodiment of the invention, the reciprocating motion of the blade
48 is effected in both directions by the co-operation between the lobes of
the cam profile 54 and the cam-followers 56 on the disk 12; the
arrangement being that, at the same time that a lobe of the profile 54
engages a first cam-follower 56a, and thus pushes the blade 48 outwards,
a depression of the profile 54 is in contact with a second cam-follower
56b and, conversely, at the same time that a lobe of the profile 54

engages the second cam-follower 56b, so pushing the blade 48 inwards, a
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depression of the profile 54 is in contact with a first cam-follower 56a. In
such an embodiment, with two cam followers 56a and 56b diametrically
opposed as shown with respect to the cam 52, this relationship implies the

use of a cam profile with an odd number of lobes.

Those skilled in the art will readily perceive that various alternative
arrangements are possible regarding the nature, configuration and
operations of the cam profile and the cam-followers. Indeed, in some
embodiments, a single cam-follower may be used to move the blade
outwards, provided that a resilient restoring force is permanently applied
to the blade 48 to provide its repeated inward movements (or vice versa).
One means of applying such a restoring force in a simple and cost-
effective manner utilises a cushion of resilient food-grade plastics
material supported in the blade holder 46 so as to act on the radially outer

edge of the blade 46.

In general, however, the cam profile can be altered by varying the number
and shape of lobes, in order to change the extent (amplitude) and
frequency of the reciprocal motion of the blade 46, thereby to produce a
desired slicing action. Likewise, the cam-followers 56 can be altered in
number, shape and/or position to produce a desired motion and frequency
of the blade 46. Certain parameters of the movement of blade 48 can also
be varied, according to choice and/or application, by having a different
ratio between the speeds of the two drives 40 and 42 on the shaft 36. In
this respect, some embodiments of the invention can be provided with

user-operable means to vary the aforementioned speed ratio by altering
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the relation between the coaxial drive outlets 26 using controls (not

shown) provided on the base 24.

The reciprocating cutting path of the blade 46 is not limited to a linear
motion but could also have a curved profile, either concave or convex
with respect to the rotational direction of the cutter disk 12; such motion
need not be perpendicular to the outer diameter of the cutter disk 12, and
could alternatively be angled either forward or backward with respect to

the rotational direction of the disk 12.

The blade 46 need not have a straight edge as shown in the drawings
hereof. It could have a concave or convex shape with respect to the
rotational direction of the disk 12. Again, the cutting edge need not be
disposed perpendicularly to the outer diameter of the cutter disk 12, and
could alternatively be angled either forward or backward with respect to

the rotational direction of the disk 12.

In any embodiment of the invention, the cutting edge of the blade 46 need
not be a plain ground edge but could alternatively be serrated, dentated, or

otherwise regularly or irregularly toothed.

In some embodiments of the invention, it is preferred to incorporate upon
the disk 12 a counterbalance to compensate dynamically for out of
balance forces created by the reciprocating movements of the blade 46.
Such a counterbalance can conveniently comprise a weight affixed to the
blade 48, or an additional part that interfaces with the cam profile 54, or

with a second additional cam. In any event, the motion of this additional
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part or weight is constrained to move relative to the blade 48 in such a
way as to compensate for the blade’s motion, thereby cancelling, or at
least reducing, out of balance forces created by the reciprocating motion

of the blade.

A particularly convenient construction, allowing ready replacement of
blades and thus permitting, for example, the use of blades with differing
cutting heights, utilises the configuration shown in Figures 5 to 7. In this
configuration, a blade 48a is mounted into a cartridge 58 which carries the
necessary means to pick up the drive from the food processor’s drive
shaft 36 (not shown in this Figure) and cause the cartridge as a whole to
performa the generally radially-directed, oscillating cutting motion
required. The blade 48a is fixedly secured to the cartridge 58 and thus
performs the oscillatory cutting motion, along with the cartridge, as will

now be described.

Referring now to Figure 5, there is shown a perspective view of a
cartridge 58 which is configured to snap-fit or otherwise be firmly but
releasably secured into a suitably shaped receptor cut-out (not shown)
formed in a cutter disk such as 12. The cartridge 58 comprises, in this
example, a main housing 60 and a base closure 62, forming together the
central boss of the cutter disk, with the blade 48a fixedly secured to the
main housing 60. The blade 48a also carries slotted edge and end
mouldings 64 and 66 respectively, by means of which the blade can be
mounted securely into the cut-out formed in the disk, whilst still retaining
the capability of performing reciprocating motion relative to the disk,

typically inn an approximately radial direction, as described previously.
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As shown in Figure 6, the main housing 60 and the base closure 62
contain the elements to permit the cartridge 58 to be reciprocally driven
relative to the disk, so as to impart the desired slicing motion to the blade
48a by way of its direct attachment to the main housing 60. In this
example, the driving elements comprise a multi-lobed cam 68 which is
driven relative to the cutter disk (as in the embodiments described
hereinbefore) by the coaxial food processor drive shaft 36 about a central

axis 70, which is also the axis of the cutter disk such as 12.

In the same way as previously described, the cam 68 has a profile 68a
which co-operates with a pair of cam-followers 72 and 74 which are
fixedly mounted within the central housing part of the cartridge. By this
means, the reciprocating motion of the blade 48a is effected as desired;
the arrangement being that, at the same time that a lobe of the profile 68a
engages the cam-follower 72, thus pushing the blade 48a radially
outwards, a depression of the profile 68a is in contact with the second
cam-follower 74 and, conversely, at the same time that a lobe of the
profile 68a engages the second cam-follower 74, so pushing the blade 48a
radially inwards, a depression of the profile 68a is in contact with the first
cam-follower 72. In its simplest embodiment, with two cam followers 72
and 74 diametrically opposed as shown with respect to the cam 68, this
relationship implies the use of a cam profile with an odd number of lobes.
In this case, as shown, nine lobes are used, but it will readily be
appreciated that more or less than nine lobes can be used, and also that
entirely different configurations of cams, profiles and cam followers can

be used if desired.
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If desired, the cam profile 68a and/or the surfaces of the cam-followers 72
and 74 in contact with the profile can be formed of or coated with
materials to reduce friction and/or enhance wear resistance. Furthermore,
selected regions of the slotted edge and end mouldings and/or the edges
of the disk which engage into the slots therein can be similarly treated to

reduce friction and/or enhance wear resistance.

A particularly convenient implementation of the cartridge-based system
just described utilises a cutter disk formed of a pair of half-disks, since
the cartridge can then be readily fitted to and removed from one half of
the cutter disk by way of an open slot, as indicated in Figures 7(a), 7(b)
and 7(c).

In some embodiments of the invention, it is preferred to provide
protrusions or other formations or attachments (o the underside of the
cutter disk 12, as described and claimed in our co-pending patent
applications GB 1118186.4 and PCT/GB2012/052485. This expedient
has been found to effectively redistribute, within the bowl, cut foodstuffs
that may have accumulated in a particular area of the bowl In this
respect, with some configurations of cutter disk, the foodstuffs in the
bowl tend to pile up in the area beneath the aperture in the disk associated
with the blade whilst leaving other areas of the bowl under-used so
redistribution, by the means described, effectively increases the usable

capacity of the bowl.
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Claims:

i. A food processor arrangement (10) comprising a base (24) housing
an electrical drive motor and having coaxial drive outlets (26) driven from
the motor; the base (24) supporting a lidded bowl (16) having a central
axis along which extends a drive shafi (36) conveying the coaxial
rotational drives (40, 42) from the outlets (26) to a location proximate the
underside of the lid (14) of said bowl (16); wherein: the lid (14) of the
bowl (16) is apertured (18) to allow insertion therethrough of foodstuffs
to be processed in said bowl (16); said shaft (36) is adapted to support, for
rotation by one of said drives, a cutter disk (12) bearing a cutting blade
(48; 48a) for impacting said foodstuffs to effect processing thereof; and
said shaft (36) can also rotate, by means of the other of said drives, a cam
means (54; 68,68a) adapted to co-operate with cazﬁwfgﬂuwer means {56a,
56b; 72,74} to impart to said blade (48; 48a) a reciprocating, slicing

motion relative to said disk (12).

2. An arrangement according to claim 1 wherein said cam means (54;
68,68a) is supported centrally of said disk (12); said cam means (54;
68,68a) being freely rotatable relative to said disk (12).

3. An arrangement according to claim 1, wherein said cam means (54;

68,68a) is supported for rotation in said lid (14).

4. An arrangement according to claim 3, wherein facing surfaces of
said cam means (54; 68,68a) and said cam-follower means (56a, 56b; 72,

74) are chamfered or otherwise configured to facilitate their assumption
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of their assigned operating relationship when the lid (14) is assembled to

the bowl (16).

5. An arrangement according to any preceding claim, wherein said

cam means (54; 68,68a) comprises a multi-lobed profile.

6. An arrangement according to claim 5, wherein said cam-follower
means (56a, 56b; 72, 74) comprises at least one protrusion provided on

said blade (12) or on an attachment thereto.

7. An arrangement according to any preceding claim, wherein said
cam means (54; 68,68a) and said cam-follower means (56a, 56b; 72, 74)
are configured to move said blade (48; 48a) in both directions of its

reciprocating movement.

8.  Anarrangement according to any of claims 1 to 6 wherein said cam
means (54; 68,68a) and said cam-follower means (56a, 56b; 72, 74) are
configured to move said blade (48; 48a) in one direction of its
reciprocating movement, against a resilient force urging the blade (48;

48a) in the other of said directions.

9. An arrangement according to any preceding claim, wherein a
cutting surface of said blade (48; 48a) is formed with a smoothly ground
edge.
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10.  An arrangement according to any of claims 1 to 8, wherein a
cutting surface of said blade (48; 48a) is serrated, toothed or otherwise

tormed to enhance cutting performance.

11, An arrangement according to any preceding claim, wherein an
aperture is formed through said disk (12} adjacent said blade (48; 48a);
the aperture providing part at least of a gap through which foodstuffs
sliced by said blade (48; 48a) can fall into said bowl (16).

12.  An arrangement according to any preceding claim, wherein an
underside of said disk (12) bears a downwardly dependent distribution
means adapted to redistribute foodstuffs accumulating in the bowl and

approaching said underside of the disk {12).

13.  An arrangement according to any preceding claim, further
comprising counterbalance means carried by said disk (12) and
configured to compensate dynamically for out of balance forces created

by the reciprocating movements of said blade (48).

14.  An arrangement according to any preceding claim further
comprising cartridge means (58) supporting said cutting blade (48a) and
housing said cam means (68, 68a) and said cam-follower means (72, 74)
in a configuration such that said cartridge means (58), and therefore said
cutting blade (48a) are driven to execute said reciprocating, slicing

motion.
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15.  An arrangement according to claim 14, wherein said cartridge

means (58) is replaceably mountable to said cutter disk (12).
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