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(57)  An improved slice stacking device for a food
slicing machine. The machine has a reciprocating car-
riage (320) to which an elongated food product work-
piece is mounted. The workpiece reciprocates through
a cutting blade, forming a slice (382) in each cycle. A
stacking bed (352) has a textured surface for uni-direc-
tional sliding resistance and is mounted to the carriage
(320) beneath the blade.

Improved slice stacker for a slicing machine

During the rearward motion of the stacking bed, the
slice is raked from the stacking bed (352) by a rake hav-
ing downwardly extending tine or tines positioned above
the stacking bed. The tine or tines extend downwardly
into a groove or grooves between ridges on the stacking
bed when the slice is raked from the stacking bed (352).
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Description

Technical Field

This application is a continuation-in-part application
of Serial No. 08/604,760 filed on February 23, 1996.

This invention relates to the field of machines used
for cutting slices from a workpiece. The invention more
specifically relates to food slicing machines which cut
thin slices from an elongated food product workpiece by
reciprocating the workpiece through a cutting blade and
stack the slices.

Background Art

Slicing machines for slicing elongated food prod-
ucts generally operate under one of two principles.
Either the food is held generally stationary and sliced
with a moving cutter, or the food is moved through a sta-
tionary cutter. An example of the former is shown in U.S.
Patent No. 2,008,090 to Walter in which a rotating blade
severs slices from a gravity fed food product, dropping
the slices onto a conveyer. In the Walter machine, the
cutting blade moves and the elongated food product
stays generally stationary (except for longitudinal feed-
ing of the food product downwardly once a slice is
removed).

Examples of the latter type of machine are shownin
U.S. Patent No. 3,760,715 to Grote et al., illustrated in
Figs. 1-3, and U.S. Patent No. 4,436,012 to Hocha-
nadel, illustrated in Fig. 18, both of which are incorpo-
rated by reference.

With any slicing machine, it is desirable to be able
to position the slices in a precise location after they are
cut. This precise location of the slices enables the user
to position multiple slices in an arrangement desirable
for packaging or display. For example, it is often desira-
ble to stack multiple circular slices in a cylindrical stack
and later place the stack in a cylindrical package. In this
case, each slice is preferably positioned exactly over the
previous, lower slice so that the finished stack forms a
cylinder. Alternatively, it is often desirable to "shingle” a
plurality of slices which retires a precise offset of each
slice relative to the slice below it. Shingling involves
placing a slice on top of the previously formed, lower
slice, but with the upper slice displaced from the lower
slice by a small, predetermined amount. When this is
performed with multiple slices, the stack has a pleasing
appearance with the top slice showing in its entirety, and
each underlying slice showing a small crescent-shaped
portion of its upper surface.

Devices exist for stacking slices during the cutting
process. Walter, in U.S. Patent No. 2,008,090, discloses
a pair of longitudinally displaced arms which extend just
above the upper surface of a multi-strand conveyer. As
bacon slices are formed by the rotating cutting blade,
they fall onto the slowly advancing arm. Once the arm
reaches an exireme distal point, it is displaced down-
wardly, below the upper surface of the multi-strand con-
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veyor. The stack of slices then rests on the multi-strand
conveyor which takes the stack away. The second arm,
meanwhile, is displaced into position to receive slices
once the first arm has moved out of the way. The Walter
apparatus is rather complex, involving multiple cams,
bearings, hinge points and gears, all of which pose a
health problem since they can hold bacteria and provide
a wear point from which particles can be released into
the food processing environment. The moving parts
increase the need for maintenance and consume power
from the drive means.

Additionally, since Walter uses a stationary work-
piece, this device does not require the arms receiving
the slices to move at the same rate as the workpiece.
However, in the Grote '715 and the Hochanadel '012
types of machines, it is desirable to horizontally move
the surface on which the falling slice first lands at the
same speed as the falling slice. The reason this is desir-
able is that this allows the falling slice to attain a predict-
able, horizontal position after it lands. Since a slice that
is being sliced from a workpiece is released from the
workpiece a portion of the slice at a time as the blade
cuts through the workpiece, the slice eventually falls
with the leading, earlier sliced edge lower than the trail-
ing, later sliced edge. Since the slice does not fall with a
perfectly horizontal orientation, the space between the
surface onto which the slice lands and the remaining
workpiece may provide enough room for the slice to
rotate and become more vertically oriented. If the land-
ing surface is stationary, the front edge of the slice could
land and stop, causing the rest of the still horizontally
moving slice to curl over the front of the slice. But if the
landing surface moves at the same speed as the slice,
the front edge will not stop when it contacts the surface
first; instead the slice will land as if it had no horizontal
component of motion and landed on a stationary sur-
face.

In U.S. Patent No. 2,227,683, Walter discloses
another food stacking apparatus, which also involves
multiple moving parts and complex gearing and slice
conveying devices.

Muchnick, in U.S. Patent No. 3,457,814, discloses a
strip severing and stacking device which is used to slice
strips from a long roll of sheet. Muchnick does not cut
slices from an elongated food workpiece, but teaches a
stacking device.

U.S. Patent No. 4,474,093 to NeubUser et al. shows
a paper sheet stacking apparatus. This patent shows a
mechanism for stacking and accumulating successively
supplied groups of paper sheets and is relevant prima-
rily in the sense that it involves stacking of thin pieces.

U.S. Patent No. 4,543,864 to Hochanadel et al. dis-
closes a stacking conveyor positioned beneath a recip-
rocating carriage for receiving the slices removed from a
workpiece attached in the carriage. The slices fall onto
the stacking conveyor, which moves horizontally at
approximately the same speed as the reciprocating car-
riage. Once a stack of slices has been constructed, the
stacking conveyor is advanced to move the stack of
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slices onto a separate conveyor.

The need exists for a slice stacking apparatus
which has few, or no, moving parts to produce wear par-
ticles or retain significant amounts of contaminants. By
reducing or eliminating the number of moving parts, reli-
ability of the apparatus is improved, the drive means
power requirement is reduced and the cleanliness of the
entire device is enhanced.

Brief Disclosure Of Invention

The present invention is an improved slice stacking
apparatus used in cooperation with a conventional slic-
ing machine. The slicing machine has a reciprocatable
carriage which is drivingly connected to a motor. A
workpiece is retained in the carriage, and the workpiece
is reciprocated along a first path. A cutter is mounted in
the first path for cutting through the workpiece when the
carriage moves the workpiece in a first direction. The
cutting of the workpiece forms a slice which has a
selected thickness.

The stacking apparatus which comprises the inven-
tion includes a stacking bed which has an upper, slice
receiving surface. The slice receiving surface is recipro-
catable through a second path, and the second path
extends at least partially beneath the cutter. A wiper is
mounted in the second path and extends downwardly
toward the slice receiving surface. The wiper extends to
above the slice receiving surface no more than a slice
thickness during a portion of the reciprocation of the
slice receiving surface. The wiper is mounted in the path
through which the slice receiving surface is reciprocated
for wiping the slice from the slice receiving surface.

The stacking bed is drivingly linked to, and prefera-
bly mounted to the carriage. Therefore, as the carriage
is driven in the first direction, the stacking bed moves
simultaneously with the carriage. During motion in the
first direction, the slice is separated from the workpiece,
and falls downwardly onto the slice receiving surface.
The slice receiving surface reaches the extent of its
motion, and after stopping moves in a second, opposite
direction. It is during the motion in the second direction
that the wiper removes the slice from the slice receiving
surface of the stacking bed. The slice falls downwardly
from the slice receiving surface onto a production con-
veyor.

Brief Description Of Drawings

Fig. 1 is a side view in section illustrating the prior
art slicing machine;

Fig. 2 is an end view in section through the lines 2-
2 of Fig. 1;

Fig. 3 is a top view in section through the line 3-3 of
Fig. 1;

Fig. 4 is a side view in section illustrating the pre-
ferred embodiment of the present invention
mounted in its operable position to a prior art slicing
machine;
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Fig. 5 is an end view in section through the line 5-5
of Fig. 4;

Fig. 6 is a top view in section through the line 6-6 of
Fig. 4;

Fig. 7 is a side view illustrating the preferred stack-
ing bed;

Fig. 8 is a top view illustrating the preferred stacking
bed;

Fig. 9 is a side view illustrating the preferred wiper;
Fig. 10 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 11 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 12 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 13 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 14 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 15 is a side view in section illustrating the pre-
ferred embodiment;

Fig. 16 is a side view illustrating the preferred wiper
finger;

Fig. 17 is a side view illustrating the preferred stack-
ing bed rod;

Fig. 18 is a side view in section illustrating an alter-
native embodiment of the present invention;

Fig. 19 is a side view in section illustrating an alter-
native embodiment of the present invention;

Fig. 20 is a view in perspective illustrating a pre-
ferred rake;

Fig. 21 is a view in perspective illustrating a pre-
ferred stacking bed for use in combination with the
rake of Fig. 20;

Fig. 22 is an end view in section illustrating the tines
of the rake and the ridges of the stacking bed in
their operable, cooperative positions;

Fig. 23 is a side view in section illustrating an alter-
native embodiment of the present invention;

Fig. 24 is a side view in section illustrating an alter-
native embodiment of the present invention;

Fig. 25 is a side view illustrating an alternative rake;
Fig. 26 is a view in perspective illustrating an alter-
native rake; and

Fig. 27 is a side view in section illustrating an alter-
native embodiment of the present invention.

In describing the preferred embodiment of the
invention which is illustrated in the drawings, specific
terminology will be resorted to for the sake of clarity.
However, it is not intended that the invention be limited
to the specific terms so selected and it is to be under-
stood that each specific term includes all technical
equivalents which operate in a similar manner to
accomplish a similar purpose.

Detailed Description

The components comprising the preferred embodi-
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ment of the present invention are mounted to existing
structures of a conventional slicing machine. The
machine to which the preferred embodiment mounts is
described to make the operation of the invention clear.
The conventional slicing machine 10, shown in Figs. 1,
2 and 3, has a rigid housing 12 and an attached drive
mechanism 14, such as an electric motor driving a
chain and sprockets. A reciprocating drive bar 16 pivot-
ably mounts to a pair of side members 20 through a
beam 22 rigidly attached at the side members' 20 lower
ends. The beam 22 spans the lateral gap between the
side members 20, and is most easily seen in Fig. 2.

The side members 20 are reciprocated longitudi-
nally by the drive bar 16, which is drivingly linked to the
drive mechanism 14. The side members 20 are slidingly
mounted to a pair of parallel guide rails 23 which permit
the side members 20, and the components attached to
them, to move along a defined, longitudinal path. The
guide rails 23 extend laterally inwardly from rigid attach-
ment to the housing 12 into grooves 24 formed in the
outwardly facing surfaces of each side member 20.

The carriage 30 is rigidly mounted to the side mem-
bers 20. An elongated food product workpiece 32 is
mounted to the carriage 30 in a tube 34. The tube 34
has an inner diameter which is adjustable, allowing
large variations in the size of the workpiece which can
be retained by it. For example, the workpiece 32 has a
diameter of approximately three inches, and to retain a
larger or smaller workpiece the tube 34 is adjusted to
increase or decrease its interior diameter. The work-
piece 32 is maintained in position radially, but has free-
dom to move along its length, which is the vertical
direction in Fig. 1.

The lower end of the workpiece 32 rests on a pla-
nar, infeed table 40 which is hingedly attached at its
rearward end 41 to the housing 12. The infeed table 40
is vertically adjustable at its forward end 42 by a conven-
tional vertical adjustment mechanism which is not visi-
ble in Fig. 1. A blade supporting block 44 is rigidly
mounted to the housing 12 just forward of the forward
end 42 of the infeed table 40 forming a gap between the
infeed table 40 and the blade supporting block 44. An
outfeed table 46 is rigidly mounted to the housing 12
just forward of the blade supporting block 44.

The cutting blade 48 is positioned in a groove
formed in the blade supporting block 44. The blade 48 is
preferably a flexible metal strip forming a closed, ellipti-
cal loop. The loop is wrapped around a drive wheel posi-
tioned on one side of the blade supporting block 44 and
an idler wheel positioned on the opposite side of the
block 44. The blade 48 and its drive system (which is not
shown) are described in U.S. Patent No. 4,230,007 to
Grote et al. which is incorporated by reference. The
blade 48 is driven to travel along the length of the
groove in the blade Supporting block 44 continuously
during operation, like a bandsaw blade. The cutting
blade 48 is held in place by the blade supporting block
44 to maintain the position of the blade 48 relative to the
infeed table 40 and the outfeed table 46 to keep its
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sharp lateral edge along generally the same line
throughout operation of the machine 10.

The components of the slicing machine 10 are
shown at the beginning of a cutting cycle in Fig. 1. The
drive mechanism 14 has cycled the side members 20 to
their most rearward position in the reciprocation cycle.
When the slicing machine 10 begins the cycle, the lower
edge of the workpiece 32 rests on the top surface of the
infeed table 40, and is positioned slightly rearwardly of
the cutting blade 40. The upper surface of the forward
end 42 of the infeed table is positioned lower than the
cutting edge of the blade 48 by an amount equal to the
selected slice thickness.

The side members 20 are driven forwardly by the
drive mechanism 14. When the lower edge of the work-
piece 32 contacts the cutting blade 48, a slice begins to
be formed on the workpiece 32. As the carriage 30
advances forwardly past the cutting blade 48, the slice
is completely removed from the workpiece 32, falling
onto the conveyor belt 50. The workpiece 32 is dis-
placed forwardly until its rear edge is beyond the cutting
blade 48 a predetermined amount at which point the for-
ward motion ceases and is abruptly reversed. The work-
piece 32 is moved rearwardly over the top of and then
beyond the cutting blade 48, at which time the force of
its own weight causes the workpiece 32 to be displaced
vertically downwardly onto the slightly lower infeed table
40, thus positioning it for later forward displacement and
formation of another slice. The workpiece 32 is dis-
placed rearwardly to its most extreme rearward position
shown in Fig. 1, and the drive mechanism 14 ceases the
rearward motion of the workpiece 32 and abruptly
reverses it to repeat the above described cycle.

Figs. 4, 5 and 6 show the conventional slicing
machine 10 of Fig. 1, but with the components compris-
ing the present invention mounted in their preferred
positions. A stacking bed 52 is rigidly mounted to the
beam 22 spanning between the side members 20. This
is most easily seen in Figs. 5 and 6. The stacking bed
52 is a rigid member cantilevered in a first direction from
the beam 22. This first direction will be referred to as the
forward direction, but "forward"” does not imply a direc-
tion toward one end or side of the machine 10. The
opposite, second direction will be referred to as "back-
ward", but similarly does not mean toward a particular
side or end of the machine 10.

Referring to Figs. 7 and 8, slice gripping projections
56 are formed on the upper surfaces of a plurality of par-
allel rods 60. The projections 56 form an upper, slice
receiving surface 54 extending in a plane across the
tops of the slice gripping projections 56. A rigid, U-
shaped support bar 62 extends frontwardly from the
mounting plate 64. The rods 60 extend through pas-
sages formed in the mounting plate 64 and the support
bar 62 supports the distal ends of the rods 60. The rods
60 and support bar 62 are preferably stainless steel
rods having diameters of 1/8 inch and 1/4 inch, respec-
tively.

Referring to Figs. 4, 5 and 9, a wiper 70 is mounted
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at the underside of the outfeed table 46. The wiper is
made up of a planar, preferably stainless steel plate 72
having a plurality of slots 78 formed along its length, and
a handle 79 formed at one end for insertion and removal
of the wiper 70. Arcuately shaped fingers 74 attach to
the plate 72 by extending the upper finger edge through
the slots 78. A thin portion of the edges of the fingers 74
fits within the slots 78, and knobs 81 and shoulders 83
retain the fingers 74 in the slots 78. Each finger 74 is a
long, curved, preferably extruded panel which extends
downwardly from the plate 72. Each finger 74 is curved
in the same direction as every other finger 74, and each
has a plurality of slice gripping projections 76 formed on
the downwardly and backwardly facing surface. The fin-
gers 74 are preferably made of an elastomeric material,
as is sold under the trademark SANTOPRENE, and
preferably having a durometer hardness of 55 on the
shore A scale. As an additional feature, each finger 74
can have a plurality of lateral slits formed across its
lower edge to provide, in effect, a separation of the long
finger 74 into multiple shorter fingers. This has been
found to be potentially beneficial, but is not preferred.

Referring to Fig. 5, the wiper 70 is slidingly mounted
at the lateral edges of the plate 72 to the slicing machine
10. Preferably, plastic blocks 73 are mounted between
the outfeed table 46 and the housing 12 to function as
spacers, and a groove approximately equal to the thick-
ness of the plate 72 is formed in each block 73. The
rounded knobs 81 on top of the plate 72 frictionally
engage the underside of the outfeed table 46, thus
keeping the wiper 70 in place during operation.

The invention cooperates with the conventional slic-
ing machine 10 in the following manner with reference
to Figs. 10-15. The side members 20, to which the work-
piece 32 is mounted, begin at their most backward posi-
tion as in Fig. 10. The drive mechanism forces the side
members 20 in a forward direction indicated by the
arrow 80 which simultaneously advances the workpiece
32 and the stacking bed 52 at the same velocity. As the
workpiece 32 advances into the cutting blade 48 along
the cutting path 49, a slice 82 begins to form at the bot-
tom of the workpiece 32 as shown in Fig. 11. The
inclined surface 45 of the blade supporting block 44
forces the slice 82 downwardly from the workpiece 32
toward the simultaneously advancing stacking bed 52.
The cutting blade 48 continues to cut the slice 82 as the
workpiece 32 advances further as shown in Fig. 12. As
the slice 82 grows in length, it bends downwardly under
the force of gravity, and due to the guidance of the
inclined surface 45 of the blade supporting block 44,
contacting and resting upon the projections 56 which
are conveyed along the slice receiving path 57. Since
the stacking bed 52 is so close to the workpiece 32, and
moves at the same rate of speed as the workpiece 32,
the slice 82 lands on the stacking bed 52 without curling
over, flipping or crumpling.

Fig. 13 shows the slice 82 completely separated
from the workpiece 32 and resting upon the projections
56. The workpiece 32, the slice 82 and the stacking bed
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52 continue to be advanced simultaneously in a forward
direction after the slice 82 is completely formed. As the
slice 82, resting on the upper, slice receiving surface of
the stacking bed 52, is advanced forwardly past the
blade 48, it encounters one of the fingers 74 of the wiper
70. The extreme lower fingertip of each finger 74 is
spaced above the slice receiving surface of the stacking
bed 52 a distance which does not exceed the thickness
of the slice 82. In fact, it is preferred that each fingertip
contacts the projections 56 in the absence of a slice
positioned between the fingers 74 and the stacking bed
52. When the forward edge of the slice 82 contacts the
first finger 74, the flexible finger 74 bends forwardly and
upwardly to create a gap between the finger 74 and the
slice receiving surface which the slice 82 occupies and
which is approximately equal to the thickness of the
slice 82. A small spring force is applied downwardly to
the upper surface of the slice 82 by the upwardly bent
finger 74 as the slice 82 slides under it.

While the slice 82 is advanced forwardly under the
finger 74 by the stacking bed 52, it maintains its position
relative to the stacking bed 52. No relative motion
occurs between the slice 82 and the stacking bed 52
since the resistance to backward sliding of the slice 82
on the stacking bed 52 is greater than the resistance to
forward sliding against the fingers 74. This is an impor-
tant feature that makes the invention function. This
greater resistance to backward sliding against the
stacking bed 52 than forward sliding against the fingers
74 is due to the shape of the projections 56, the fingers
74 and the slice gripping projections 102 formed on the
undersides of each finger 74.

The preferred finger 74 is shown in Fig. 16. The fin-
ger 74 has a lower portion with slice gripping projections
102 formed in the lower edge. The slice gripping projec-
tions 102 provide substantial gripping of a slice sliding
against the finger 74 in the backward direction, but pro-
duce very little resistance to a slice sliding against the
finger 74 in the forward direction. The backward direc-
tion is indicated in Fig. 16 by the arrow 104 and the for-
ward direction is indicated in Fig. 16 by the arrow 106.
These are the same directions as in the other figures.

This uni-directional gripping results from the shape
of the projections 102, which causes the projections 102
to have the effect of a barb. As a slice moves in the for-
ward direction against the finger 74, the finger 74 can
curve forwardly and upwardly producing a small, down-
ward spring force. (Any spring force directed down-
wardly due to the fingers 74 being bent should not be so
large that it tends to bunch up the slice.) Only the slop-
ing, backwardly facing faces 108 contact the upper sur-
face of the slice. These sloping faces 108 provide only
frictional resistance, and have virtually no tendency to
dig into the upper surface of the slice.

On the contrary, when the slice tends to move back-
wardly relative to the finger 74, the projections 102 first
engage the slice frictionally, the resistance of which
tends to bend the finger 74 downwardly and backwardly.
The finger 74 then tends to bend somewhat along its
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entire curvature, and especially at the neck region 110,
and it begins to straighten out, causing a downwardly
directed force to be applied by the projections 102
against the slice 82. Since the presence of the slice 82
prevents the finger 74 from straightening substantially,
the projections 102 dig into the upper surface of the
slice like a barb, restricting, and preferably preventing
any backward movement of the slice away from the fin-
ger 74.

Fig. 17 illustrates the preferred shape of the projec-
tions 56 which are formed on the rods 60 of the stacking
bed 52. In Fig. 17, the forward direction is indicated by
the forward arrow 120 and the backward direction is
indicated by the backward arrow 124. The rod 60 has a
plurality of angled grooves 126 formed in its upper sur-
face leaving a plurality of inclined plane projections 56.
A slice resting on the projections 56 slides in the forward
direction against the projections 56 with relatively little
resistance, but in the backward direction with substan-
tial resistance. This uni-directional resistance results
from the barb effect of the projections 56, similar to the
barb effect of the finger projections 102. As the rod 60
starts to move forwardly relative to the slice, the projec-
tions 56 tend to dig into the underside of the slice. This
is especially so when the small, downwardly directed
force is applied to the slice by the fingers 74. On the
contrary, when the rod 60 moves in a backward direc-
tion relative to the stationary slice, and the slice is held
in place by the fingers 74, the underside of the slice
merely preferably multiple fingers 74, until the drive
mechanism reaches its most forward extreme. The
slight resistance to sliding under the fingers 74 does not
move tee slice 82 backwardly on the stacking bed 52
because the projections 56 prevent it. Once the most
forward extreme position is reached, the drive mecha-
nism stops the forward motion of the workpiece 32 and
reverses. At this point, the stacking bed 52 is conveyed
in a backward direction. As the stacking bed 52 moves
backwardly as indicated by the arrow 83, the stacking
bed 52 withdraws from beneath the slice 82. The slice is
restricted from moving in the backward direction from
where it was when the stacking bed 52 stopped,
because of the barb effect of the gripping projections
102 extending from the lower surface of the fingers 74.

Therefore, as the stacking bed 52 withdraws in a
rearward direction from beneath the slice 82, the fingers
74 maintain the position of the slice 82 until the stacking
bed 52 moves out from under the slice 82. At this time,
the slice 82 falls downwardly onto the conveyor 50. This
is the wiping step -- wiping the slice from the withdraw-
ing stacking bed 52. Fig. 15 shows the stacking bed 52
completely withdrawn from beneath the slice 82 and the
slice 82 positioned on top of the conveyor 50.

The position at which the slice 82 lands on the con-
veyor 50 is the same as the position in three dimen-
sional space to which every subsequent slice falls when
it falls to the conveyor 50. This is so because the stack-
ing bed 52 moves through the same reciprocation path
each cycle it makes. Since there is no motion between
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the slice and the stacking bed 52 as they move for-
wardly, and since there is no relative motion between
the wiper 70 and the slice when the stacking bed 52 is
moving rearwardly, slices should fall from the same
position during each cycle. Therefore, the slice’'s posi-
tion upon landing on the conveyor 50 should be the
same for each cycle.

In order to form a cylindrical stack having a plurality
of circular slices, the conveyor 50, shown in Fig. 15,
remains immobile during the period of time the plurality
of slices is formed. Upon formation of a sufficient
number of slices, the conveyor 50 is advanced some
increment to provide a new surface upon which the next
slice will land.

In order to form a shingled stack, a first slice lands
on the conveyor 50, and the conveyor 50 is then
advanced a distance equal to the desired spacing of the
subsequent slice. This is repeated For the entire shin-
gled stack. Once the stack of a sufficient number of
slices has been formed, the conveyor 50 is advanced a
preselected increment to again provide a new surface
upon which the next slice will land.

The preferred slice receiving surface and wiper
have beef described, but it will become clear to one of
ordinary skill in the art that alternative slice receiving
surfaces and wipers could be made, embodying the
same general principle as the preferred embodiment.
This principle is that the resistance by the slice receiving
surface against backward sliding should be greater than
the resistance by the fingers to forward sliding. This is
the case when the slice is conveyed forwardly by the
stacking bed. Similarly, resistance by the fingers to
backward sliding should be greater than the resistance
by the slice receiving surface to forward sliding.

This can be illustrated by the following equations,
where the first subscript is w for wiper or b for stacking
bed slice receiving surface, the second subscript is f for
forward direction or k for backward direction, and R is
resistance to a slice sliding against the indicated sur-
face in the indicated direction; Ry, > Ryt and Ry > Ryt
Therefore, the forward motion of the stacking bed
should move the slice forward, unmoved by the small
resistance of the wiper, and the wiper should keep the
slice in place when the stacking bed withdraws from
under it when it moves backwardly. Many structures will
perform according to this principle.

An example of alternative stacking components are
a wiper and/or a slice receiving surface made of one or
more one-way ratcheting drums or discs. These can be
made with or without the uni-directional slice gripping
projections shown on the preferred embodiment. Alter-
natively, the wiper can be hinged weights with a smooth
side and a rough, high-friction side. Either the wiper or
the slice receiving surface can use retractable barbs. All
of these embody the one-way resistance principle of the
invention, and of course many other equivalent struc-
tures exist which could be used.

The wiper can be made of a plurality of thin fingers
which extend downwardly between the rods 60 of the
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stacking bed 52, the tips never contacting the rods 60.
These fingers are hinged at the top so that when a slice
passes beneath them, they pivot up above it; then when
it reverses direction the tips dig in since they can't pivot
down below the slice receiving surface with the slice in
the way.

The present invention will also work on a slicing
machine which operates according to the teachings of
U.S. Patent No 4,436,012 to Hochanadel which is incor-
porated by reference. Hochanadel shows a pendulum-
type slicing machine in which the workpiece is moved
along an arcuate path which includes the slicing blade.
This machine differs slightly from the slicing machine 10
shown in Figs. 1 and 4, and the preferred attachment of
the present invention to the Hochanadel pendulum-type
machine is illustrated in Fig. 18. The slicing machine
200 comprises a carriage 202 which pivots about an
upper axis 204. The carriage 202 reciprocates left to
right in Fig. 18 over an infeed table 206 and an outfeed
table 208 with a blade positioned between the two (not
visible in Fig. 18). Slices are formed in a manner similar
to the slicing machine 10 of Figs. 1 and 4, and drop onto
a conveyor 210. A longitudinally slidably mounted rod
212 extends downwardly from the carriage 202 and piv-
otably mounts to the stacking bed 214. The stacking
bed 214 is slidingly mounted to a rail 216 on one side,
and a second rail (which is not visible in Fig. 18) on its
opposite side. The stacking bed 214 is driven along the
rail 216 by the radially rigidly mounted rod 212 which
propels the stacking bed 214 simultaneously with the
carriage 202. A wiper 218 is positioned above the stack-
ing bed 214 to cooperate with the stacking bed 214 as
in the preferred embodiment.

In addition to the rigid attachment of the preferred
stacking bed to the reciprocating carriage, and the piv-
oting attachment shown in Fig. 18, it is possible to sep-
arately drive the stacking bed simultaneously with the
reciprocating carriage. In this case, it is necessary to
have a separate drive link to drive the stacking bed
along a path. This type of arrangement will be disadvan-
tageous in that a separate drive means creates com-
plexities involving timing and velocities, but a person of
ordinary skill in the art, once apprised of the present
invention by reading this description, could easily build
such an apparatus. Additionally, for example, the car-
riage can actuate a switch at each opposite extreme
position which reverses the motion of the stacking bed
drive mechanism.

In Fig. 19 a machine 300, similar to the machine
shown in Figs. 10 to 15, is illustrated. A stacking bed
352 is mounted to a reciprocating side member 320
which is drivingly linked to a drive mechanism. A rake
302 is rigidly mounted to an infeed table 340. The rake
302 is positioned in the second path 357 (containing the
slice receiving surface) and removes slices from the
stacking bed 352.

The rake 302 is shown in greater detail in Fig. 20.
The rake 302 has downwardly extending tines, prefera-
bly elongated panels 304, which are mounted to the
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rake 302 at their upper, long edge. The recesses 305
and apexes 307 formed on the front face of the rake 302
provide resistance to lateral sliding of a slice against the
rake 302.

The stacking bed 352 is shown in greater detail in
Fig. 21, having upwardly extending ridges 306. The
ridges have grooves 308 formed between them. Each
ridge preferably has projections 356 formed on its upper
edge, the tips of which form the slice receiving surface.
The projections 356 are essentially identical in shape
and dimension to the projections 56 described in rela-
tion to the stacking bed 52 of Fig. 7. The stacking bed
352 of Fig. 21 is preferably made of a low friction, rigid
material, such as nylon or that material sold under the
trademark DELRIN.

Fig. 22 is an end view in section through the line 22-
22 of Fig. 19. This view shows the rake 302 with its tines
304 extending downwardly into the grooves 308
between the ridges 306. The tines 304 preferably do not
contact the ridges 306, since contact creates problems
involving friction and wear. Of course it is possible that
the ridges 306 and the tines 304 contact one another,
but is preferred that they do not. The lower extremity of
the tines 304 extends beneath the upper extremity of
the ridges 306. This prevents a slice from passing
between the rake and the stacking bed.

Referring now to Fig. 23, the side member 320 is
displaced in a first, preferably forward direction (as indi-
cated by the arrow 380) during the forming of a slice.
The stacking bed 352 is also displaced forwardly. A slice
382 is formed in the same manner as is described
above, and falls downwardly onto the slice receiving
surface of the stacking bed 352, passing through a gap
between the rake 302 and the blade supporting block
344. As the slice slides down the rake 302, the apexes
307 between the recesses 305 resist lateral sliding of
the slice 382 which can arise due to lateral movement of
the blade. The stacking bed 352 grips and carries the
slice 382 in the direction 380 beyond the rake 302 due
to the projections 357 providing high resistance to slip-
page of the slice 382 against the stacking bed 352 when
the stacking bed 352 is driven in this direction. The
invention will function if no projections are formed on the
stacking bed 352, but the formation of projections 357
has been found to enhance gripping in one direction
without increasing it in the opposite direction.

The side member 320 is next driven in the opposite,
second direction and, when the stacking bed 352 is dis-
placed a sufficient distance, the rightward edge of the
slice 382 abuts against the leftward edge of the rake
302. Since the tines 304 of the rake 302 extend below
the slice receiving surface 357, the rake 302 holds the
slice 382 in the same position relative to the rake 302
while the stacking bed 352 continues to move. There-
fore, as the stacking bed 352 moves rearwardly with the
slice 382 abutted against the rake 302, the stacking bed
352 slides out from beneath the slice 382. The low
resistance to slippage provided by the projections 357
when the stacking bed 352 is driven in this direction aids
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in displacing the slice 382 from the stacking bed 352.

Once the slice 382 is raked from the stacking bed
352 by the rake 302, it falls downwardly onto the con-
veyor 350. The conveyor 350 functions similarly to the
conveyor 50 illustrated in Fig. 4. The conveyor 350 can
be moved continuously throughout the slicing process
or paused for predetermined time periods while slices
are formed to permit stacking or shingling of slices.

Fig. 24 shows the rake 309 used in combination
with the wiper 370, which is similar to the wiper 70
described in Figs. 10 to 15. The stacking bed 362 is sim-
ilar to the stacking bed 52 shown in Figs. 10 to 15, and
the tines of the rake 309 extend downwardly between
the rods 360. A support bar 62 extends across the free
end of the cantilevered stacking bed 52 shown in Fig. 8,
but no similar bar exists at the forward edge of the stack-
ing bed 362. Since the rods 360 have open spaces
between them, the tines of the rake 309 extend down-
wardly between the rods 360 as the stacking bed 362 is
driven past the rake 309. In the embodiment of Fig. 24,
the wiper 370 performs the primary slice removing func-
tion, and the rake 309 serves as a secondary slice
removing structure, ensuring that the slices are
removed from the stacking bed 362, and do not back up
on the stacking bed 362. This shows the rake feature
used with the wiper 370, which is an alternative to its
preferred use without a wiper 370.

The rake 375 shown in Fig. 25 can be used instead
of the rake 309 shown in Fig. 24. The rake 375 has
downwardly extending tines, preferably cylindrical fin-
gers 376 which extend between the rods 360 of the
stacking bed 362, partially beneath the slice receiving
surface 377. The spaces between the rods 362 are
grooves, although they have no floor.

In Fig. 26, an alternative rake 390 is shown having
similar downwardly extending tines 392 as the rake 302
described above. A slice shaped cavity 394 is formed in
the leading edge of the rake 390. The cavity 394 is
curved to match the shape of the edge of a slice which
the rake 390 will rake from a stacking bed. The cavity
390 is positioned in the place on the stacking bed near
where a slice will fall, and as the slice abuts against the
rake 390, it will abut against the leading edge of the rake
390 near, and preferably in, the cavity 394. The slice
slides into the cavity 394 as the rake 390 pushes it
along, and the rake 390 holds the slice in place as the
stacking bed slides from beneath the rake 390. The cav-
ity 394 provides more precise alignment of a slice on the
stacking bed, so that when the stacking bed slides from
beneath the rake 390 each slice will fall to the same
place on a conveyor beneath.

The present invention can be used on a machine
similar to that shown in Fig. 18. One embodiment of the
invention is shown in Fig. 27, used on a pendulum-type
reciprocating slicer 400. A stacking bed 402 is mounted
to the reciprocatable carriage 404. A rake 406 mounts
rigidly to the frame of the machine 400 and the carriage
404 reciprocates past the rake 406. As a slice is formed,
it passes through a gap between the blade 408 and the
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rake 406, falling onto the stacking bed 402. A slice is
formed when the stacking bed travels in the leftward
direction in the drawing of Fig. 27. Upon reversal of the
motion of the stacking bed 402, the slice is conveyed on
the stacking bed 402 toward the rake 406, abutting
against the rake 406 at some point in its rightward
travel. The slice is held in place by the rake 406 as the
stacking bed 402 slides out from beneath it. The slice
falls onto the conveyor 410 from the stacking bed 402.

The stacking bed 402 is drivingly linked to the car-
riage 404 to follow an arcuate path as shown in Fig. 27.
Additionally, the stacking bed 402 could be driven along
a linear path by a link to the carriage 404, as described
for the embodiment of Fig. 18.

While certain preferred embodiments of the present
invention have been disclosed in detail, it is to be under-
stood that various modifications may be adopted with-
out departing from the spirit of the invention or scope of
the following claims.

Claims

1. In a slicing machine having a reciprocatable, work-
piece-retaining carriage drivingly connected to a
motor for reciprocating a sliceable workpiece
retained in the carriage along a first path, the slicing
machine also having a cutter mounted in the first
path for cutting through the workpiece when the
carriage moves in a first direction to form a slice
having a selected thickness, an improved slice
stacking apparatus comprising:

(a) a stacking bed, having an upper, slice
receiving surface in which at least one groove
is formed, the slice receiving surface being
reciprocatable through a second path which
extends at least partially beneath the cutter;
and

(b) a rake, including at least one tine extending
downwardly into the second path, the tine
extending into the groove during at least a por-
tion of the reciprocation of the slice receiving
surface, for raking the slice from the slice
receiving surface.

2. Aslice stacking apparatus in accordance with claim
1, further comprising multiple, substantially parallel
grooves formed in the slice receiving surface, and
multiple tines extending from the rake into the sec-
ond path, the tines extending into the grooves dur-
ing at least a portion of the reciprocation of the slice
receiving surface.

3. Aslice stacking apparatus in accordance with claim
2, further comprising multiple ridges extending
upwardly from between neighboring grooves.

4. Aslice stacking apparatus in accordance with claim
3, further comprising slice gripping projections
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formed on the ridges and configured to provide sub-
stantially more resistance to a slice sliding against
the ridges in a second direction than in the oppo-
site, first direction.

A slice stacking apparatus in accordance with claim
4, wherein each slice gripping projection has first
and second opposite longitudinal ends, the first end
projecting upwardly from the stacking bed a greater
distance than the second end, forming a plurality or
inclined planes.

A slice stacking apparatus in accordance with claim
3, wherein the tines are parallel, elongated panels
mounted at a long edge to the rake, and the ribs are
parallel, elongated panels mounted at a long edge
to the stacking bed, the ribs extending upwardly in
between the tines and the tines extending down-
wardly in between the ribs during at least a portion
of the reciprocation of the slice receiving surface.

A slice stacking apparatus in accordance with claim
3, wherein the tines are laterally spaced, down-
wardly extending fingers, the ribs are longitudinally
oriented rods, the grooves are the spaces between
the rods and the fingers extend downwardly into the
grooves between the rods during at least a portion
of the reciprocation of the slice receiving surface.

A slice stacking apparatus in accordance with claim
1, further comprising a slice shaped cavity formed
in the rake, for aligning the slice relative to the rake.

A slice stacking apparatus in accordance with claim
1, further comprising a wiper extending downwardly
into the second path toward the slice receiving sur-
face, and spaced above the slice receiving surface
no more than a slice thickness during at least a
nortion of the reciprocation of the slice receiving
surface, for wiping the slice from the slice receiving
surface.

A slice stacking apparatus in accordance with claim
9, wherein the wiper is textured to provide substan-
tially more resistance to a slice sliding against the
wiper in a second direction than in the opposite, first
direction.

A workpiece slicing and stacking method compris-
ing:

(a) reciprocating a sliceable workpiece along a
first path through a cutter, thereby cuiting a
slice from the workpiece, said slice having a
selected thickness;

(b) reciprocating an upper, slice receiving sur-
face of a stacking bed through a second path
which extends at least partially beneath the
cutter, the slice receiving surface having at
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least one groove formed therein; and

(c) wiping the slice receiving surface with a
rake having at least one tine extending down-
wardly into the second path, the tine extending
into the groove during at least a portion of the
reciprocation of the slice receiving surface.
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