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(57) An apparatus for slicing vegetables includes a stationary member holding stationary knives about the periphery of
a rotating impeller hub. The hub has a hollow central opening for receiving vegetables. A plurality of circular tubular
extensions having circular openings therein extending radially from the central opening 1n the impeller hub. Each
circular opening has an impeller tube located therein. The mmpeller tube transports the vegetable outwardly by
centrifugal force against the cutting knives. As the impeller hub rotates inside the stationary knife holding member the
impeller tube simultaneously rotates upon the impeller hub such that each successive slice of the vegetable 1s at an
angle, preferably 90 degrees, to the preceding slice. A bearing 1s located between the impeller tube and the impeller hub
to allow this relative rotation. A pair of seals, one on each side of the bearing, prevents water and other contaminants

from entering the bearing.
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APPARATUS FOR SLICING VEGETABLES
Abstract of the Disclosure

An apparatus for slicing vegetables includes a
stationary member holding stationary knives about the
periphery of a rotating impeller hub. The hub has a
hollow central opening for receiving vegetables. A
plurality of circular tubular extensions having circular
openings therein extending radially from the central
opening in the impeller hub. Each circular opening has an
impeller tube located therein. The impeller tube
transports the vegetable outwardly by centrifugal force
against the cutting knives. As the impeller hub rotates
inside the statlonary knife holdlng mempber the 1mpeller
tube 81mu1taneously rotates upon the impeller hub such
that each successive sl;ce of_the.vegetable is at an
angle, preferably 90 degrees, to the preceding slice. A
bearing is located between the impeller tube and the
1mpeller hub to allow this relative rotatlon.; A pair of

seals, one on each 81de of the bearlng, prevents water and
other contamlnants from enterlng the bearlng
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APPARATUS FOR SLICING VEGETABLES

L

Technical Field
The present invention relates generally to food
processing and, in particular, to improvements in a
machine used to slice vegetables and more particularly to
a machine to slice potatoes to make waffle cut potato

chips.

Background Art
A waffle cut potato chip characteristically has

longitudinal ridges and grooves formed in both cut
surfaces to give it a corrugated shape. The grooves on
one surface are perpendicular to the ridges and grooves on
the opposite surface. The'gr00ves are sufficiently deep
such that the grooves of one cut surface intersect those
of the other cut surface to form a grid of openings in the
chip. ' . '

| The only known commercially available potato
slicing machine for making'waffle cut’potato chips'is
substantially llke that shown in Urschel, U S. Patent Nos.
3,139,127 and 3, 139 130 -manufactured by Urschel
Laboratorles; Inc., Valparalso, Indiana as model "CCL".
In operatlon, whole potatoes are recelved by a central
rotatlng carrlage or 1mpeller hub and fed outwardly by
centrlfugal force 1nto one of several radlal guldes or
impeller tubes Wthh smmultaneously rotate and dlrect the

- potatoes to a statlonary cuttlng assembly surroundlng the

impeller hub | The cuttlng assembly 1ncludes a plurallty

of c1rcumferent1ally Spaced corrugated knlves that progect'

into the path of the orbltlng potatoes to cut away thin

'sllces of the potatoes, shuntlng the sllces ~tangentially

- awvay from the cuttlng assembly as they are cut. ‘Means are
. prov1ded to cause the 1mpeller tubes, and hence the '
-potatoes carrled thereln, to rotate 90 degrees within the

1mpe11er hub 1n between success1ve cuts of the potato. In
this way the corrugated knlves sllce the potatoes into
thln potato sllces hav1ng rldges and grooves an one Slde |
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that are perpendicular to the ridges and grooves on the
other side.

Various modifications and improvements have been
made to this basic machine. For example, Julian et al.
U.S. Patent No. 4,523,503 improved the knives and the
knife holders used to slice the potatoes. The machine,
although adequate for its intended function, still has
some problems capable of improvement. One of the major
problems is bearing life.

The impeller tubes rotate about the impeller hub
in order to cause the potatoes to rotate 90 degrees
between each successive slice. A bearing is located
between the impeller hub and the impeller tube to ensure
smooth rotation. This'bearing is susceptible to being
contaminated by water and solid materials which flow
between the impeller tube and the impeller hub. The
bearings are about six inches in diameter are very
expensive to replace. The contamination~of these bearings
causes them to have a llfe of approxlmately 250 hours.
The bearings currently are lubricated by a human
consumable vegetable type:grease, Even with proper
maintenance and'greasing'schedules, the greasefis'
insufficient to keep the m01sture and contamlnants from
destroying the bearlngs.l | -

| It is therefore an object of thlS 1nventlon to.'
1mprove ‘the seallng between the 1mpe11er hub and the
impeller tube to prevent the bearlngs from belng

_oontamlnated by water and solld materlal.“'

It 1s also an objeot of thls 1nventlon to
sufflclently seal the bearlngs such that a lubrlcatlng

-grade grease may be used to lubrlcate the bearlngs.

It is. a further object of this 1nventlon to

' provmde a rellef 1n the 1mpeller tube to allow m01sture to 
be slung out away from the bearlngs ‘during operation.

Stlll another object of thls 1nventlon is to

.1mprove the performanoe and reduce the malntenance costs
- of waffle cut sllc1ng apparatus hav1ng a central hub Wthh
rotates about a vertlcal axis and at 1east one rotatably
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connected impeller tube which rotates about a horizontal
axis aligned radially with respect to the hub's vertical
axis.

Summary of the Invention
A framework holds a stationary knife-supporting

member about a rotating impeller assembly. The impeller
assembly is comprised of an impeller hub having a central,
vertical opening into which a product to be sliced is fed.
The impeller hub has a plurality of tubular extensions
extending radially outward from the central portion of the
impeller hub. An impeller tube is centrally located
within each tubular extension of the impeller hub. An
impeller bevel gear is attached to each impeller tube by
suitable fastening means. A bearing riding on each
tubular extension has an inner race which contacts the
tubular extension of the impeller hub. The outer race of
the bearing rests against and rotatably supports the
impeller bevel gear. A'Snap ring fitting in a groove of
the tubnlar extension of'the impeller hub prevents the
bearing from being 1atera11y displaced A spacer of the
same thlckness as the snap rlng entraps the outer race of
the bearlng between the impeller tube and the 1mpeller
bevel gear. A first seal 1salocated in a recess:of the
impeller.tube outboard of the snap~ring'and the spacer and
effectuates a seal'between'the impeller tube and the
tubular exten31on of the 1mpeller hub. A second seal fits
in a recess of the lmpeller bevel gear and seals the '
impeller bevel gear to the tubular exten51on of the '
1mpeller hub inboard of the bearlng . A draln hole is
prOV1ded in the 1mpeller tube to sllng any water which may
come between the 1mpeller tube and the 1mpeller hub out

'away from the flrst seal. A grease flttlng is provided in

the 1mpeller bevel gear to allow grease to be forced into
a cav1ty located adjacent to the bearing to lubricate the
bearing. The flrst seal and second seal prevent the
grease from comlng out81de the 1mpeller tube and impeller
bevel gear aasembly | To effectuate proper seatlng of the
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bearing and the two seals, the tubular extension of the
impeller hub has a first step for receiving the bearing
and a second step for receiving the second seal.

In practice the product to be sliced, typically a
potato, 1s transported into the central opening'of the
impeller hub. The impeller hub is rotated in a circular
manner by a drive means centrally located to the impeller
hub. The potato is forced outwardly by centrifugal force
into the opening in the center of one of the impeller
tubes. Serrated tocothed members inside the impeller tube
prevents the potato from rolling in the tube and from
working back toward the center of the impeller hub. The
impeller bevel gears rest in tooth-to-tooth relationship
with a fixed bevel gear Wthh is attached to the frame.
As the 1mpeller hub is rotated within the surroundlng
fixed knife support assembly, the impeller bevel gear
rotates the impeller tube such that the surface of the
potato being sliced is rotated ninety degrees relative to
the preceding slice. 1In thiS,manner waffle cur potatoes
having corrugated cuts on one surface and corrugated cuts
on the second«surface_at-ninety-degrees to the first
surface are formed. ' '

Brlef Descri ptlon of the Draw1ngs

Flg 1 is a top V1ew of a prlor art apparatus fox
produ01ng waffle cut potato chlps Wlth the 1mpeller
assembly shown 1n Cross sectlon.

" Fig 2 1s an enlarged V1ew of a portlon of the
Ccross sectlon of the 1mpeller assembly broken away along-
lines 2-2 of Flg l.-_ ' - '

Flg 3 1s a partlal vertloal cross sectron of the

_1mpeller assembly of the present 1nventlon.

. Detalled Descript10ng§m§gg_1gx§g§;gg ,

FIG 1 and FIG 2 show the current or prlor art
embodlment of the Urschel apparatus used to produce waffle
cut potatoes., The present 1nventlon, shown in FIG. 3, LS
an.lmprovement_OYer,thls_ourrent.machlne and atdetailed
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description will be given of the differences between the
Urschel device and the present invention.
Referring to FIG. 1, a fixed knife support 2 is

located on a frame (not shown) and holds a plurality of
knives 4. An impeller assembly 10 is located dentrally
within the periphery of surrounding knife support 2. The
impeller assembly includes an impeller hub 12 having a top
opening to provide a means to receilve the product to be
sliced. This impeller hub has a plurality of tubular
extensions 14 extending radially outward from the impeller
hub 12. In the embodiment shown in FIG. 1 there are four
tubular extensions which rotate past four knives 4. The
impeller assembly also includes impeller tubes 16, each
located such that its central-most portion is axially
within one of the tubular extensions. The impeller tube
16 being hollow receives the product to be sliced and
displaces the product outWardly under centrifugal force
against the knives. Each impeller tube 16 is attached to
an impeller bevel gear 18 by means of suitable fasteners
20. Captivated between the impeller tube 16 and the
impeller bevel gear 18 is a ball bearing 22. These
bearings'are,approximately 6 inches in diameter and
typically have an average life of approximately 250 hours
in a potato slicing environment.

' 'The enlarged view of FIG.'Z shows the
arrangements of the varlous components that make up the
1mpe11er assembly Agaln, the 1mpeller hub 12 has a
tubular exten51on 14 extendlng therefrom. The 1mpeller
tube 16 is attached to the 1mpeller bevel gear 18 by means
of a suitable fastener 20. The bearing 22 can be seen
entrapped between the 1mpeller bevel gear 18 and the
tubular exten31on 14 of the 1mpeller hub 14. The tubular
extensmon has a step 30 upon which the inner race of the
bearing'bears;'fThe.bearing.is retained in a_pocket formed
between the tubular eXtension ahdfimpeller bevel‘gear by a

snap ring 26‘which"fits:into'aagroove.32 in the tubular

extension of the'impeller hub. A boss on the impeller
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tube entraps the outer race of the bearing between the

impeller tube and the impeller bevel gear.
In operation, a product P to be sliced is placed

into the central opening of the impeller hub 12 generally
along the center line marked O in FIG. 1. The product P
is flung radially outwardly by centrifugal force along
arrow B into one of impeller tubes. The product
eventually ends up in a position P' (FIG. 1) whereupon it
is slicingly engaged by one of the knives 4. The impeller
hub assembly continues to rotate in the direction of the
arrow A by means of a shaft through the frame (not shown).
This rotation is in a first plane parallel to the plane of
the frame. The statlonary bevel gear 24 belng in
engagement with each of the 1mpeller bevel gears 18 would

‘cause the impeller tube 16 to rotate. This rotatlon would

cause the produot P' to be rotated 90 degrees between

'success1ve slices of the knlves 4. This rotation of the

impeller tube is in a second plane which is perpendlcular
to the flrst plane. | |

Durlng operatlon m01sture and SOlld partlculate
material flows along arrow C 1n between the tubular
exten31on of the 1mpeller hub and the portlon of the
1mpeller tube along arrow D. The m01sture then penetrates
between the snap rlng and the spacer 1nto the central
bearlng area and flnally ex1ts the assembly along arrow E.

Referrlng now to FIG. 3; a vertlcal cross- section
of a portlon of the 1mpeller assembly of the present
1nventlon is shown.f The cross sectlon is taken through
one of the tubular exten51ons of the 1mpeller hub '

-assembly The 1mpeller hub 42 has a vertlcal openlng 44
-whlch recelves the product to be sllced. A solld floor 46

..elS 1mmed1ately below the openlng 44 and 1s attached to a

35

vertlcal shaft (not shown) whlch rotates the 1mpe11er hub B
42. ThlS 1mpeller hub 1s a flrst member. | A tubular

'extens1on 48 of the 1mpeller hub has a flrst step 50 and a
second step 52 The flrst step 1s about the o

01rcumferent1al perlphery of the tubular extens1on and 1s
smaller in dlameter than the second step 52.f_A.grooved54
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is machined about the periphery of the first step 50 of
the tubular extension of the impeller hub. A snap ring 55

fits into groove 54.
An impeller tube 56 has a hollow tubular end

portion that fits inside the tubular extension of the
impeller hub. The outer diameter of the tubular end
portion is slightly less than the inner diameter of the
tubular extension. The tubular end portion has serrated
teeth 58 projecting along the length of the inside
thereof. These serrated teeth allow the product to be
sliced to progress in the direction of arrow B but
prevents the product to be sliced from falling back toward
the opening 44. Impeller tube 56 has a recess 60 machined
about its inside periphery. Recess 60 is manufactured to
accommodate a first seal 62. Seal 62 is a smoothlip
bidirectional seal. The impeller tube also has an open
passageway 64 to allow any water which enters between the
impeller tube 56 and the tubular extension 48 to exit
without creating-:pressure on seal 62. A bearing 66 is
restraihed on the first.step of the tubular extension of
the impeller hub and held in place by the snap ring 55.
Bearing 66 has an outer'race 68 and an inner race 70. The
snap ring 55 bears against one side of the inner race 70,
with'thé other side of race 68 abutting a lip'formed by
the first step. The'bearing'66, in the preferred
embodimeht,_is a;ball'bearing. '

The spacer,72 is a flat circular member having an
inside diameter larger in diameter than the outside
diameter of the snap ring. ”The bearing races have a first
face 74. Thé first face of the inner race of the bearing
66 bears againSt.the-snap.ring-55_Whi1e the first face of
the_outer race,bears againstfthe.Spacer.72. The bearing
haS-a_second7face.76.oppOSite the first face 74. The
second face of the inner race 70 bears against the step of
the tubu1ar extension'of the_impeller hub. The second
face of thé Outer-race_Ga bears against a lip portion of
an impe11er'beve1 gear 78. Inpeller bevel dgear 78 is
attached to impellerftube 56 by means of suitable
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fasteners, such as set screws 80. Bevel gear 78 is in
tooth-to-tooth engagement with a fixed bevel gear 82. The
fixed bevel gear is attached to the frame (not shown).

The combination of the impeller tube 56, the impeller
bevel gear 78, the spacer 72 and the fasteners 80
constitutes a second member of the impeller assembly.

A second seal 84 has a surface which rides on the
impeller gear 78 and a second surface which contacts the
tubular extension 48 of the inmpeller hub 42 along the
second step 52. The'second seal 84, in the preferred
embodiment, is a smoothlip bidirectional seal.

A grease fitting 86 is threaded into the impeller
bevel gear. The grease fitting 86 allows grease to be
forced into a grease channel 88. The grease channel

‘communicates the grease through the bearing and against

both the first seal 62 and the second seal 84. The grease
therefore is captivated between the seals and cannot exit
the bearing area to cause contamination of food products.
A lubricating grade grease which is not rated for human
consumption may thus be used to lubricate the bearing.

Any molsture which would paSs.between the impeller tube
and the tubular eXtension'of the impeller hub-is slung out
through openlng 64 and cannot contamlnate the bearlngs.

In operatlon, m01sture partlculate matter and
contamlnants enterlng the seam between the 1mpeller tube'
and tubular extens1on are prevented by seal 62 from .
contamlnatlng bearlng 66. The effectlveness of seal 62 as
a protective barrler is further enhanced by passageway 64

'whlch allows such m01sture and contamlnants to be shunted

away from the bearlng area by centrlfugal force and exit
the 1mpeller tube. Thls self cleanlng feature also

'reduces the tendency of m01sture and contamlnants to build

up pressure adjacent the seal and thereby cause :
degradatlon or break down of the seal barrler.

, -Seal 84 seals the other side of the bearlng and
prevents dust dlrt or other contamlnants from entering
the spac1ng between the 1mpeller bevel gear and tubular
extens1on and cauSLng degradatlon of the bearlng
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In this way, the life of the bearing is increased
substantially, resulting in significantly lower
maintenance costs and less down time to the apparatus.

Having described the invention, it is to be

5 understood that many modifications and variations both in
1ts structure and operation equivalent may be adapted by
those skilled in the art without departing from the spirit
of the present invention. The invention, therefore,
should only be limited in its various modifications and

10 wvariations as is defined in the scope of the appended
clains.
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The embodiments of the invention in which an
exclusive property or privilege is claimed are defined as
follows:

1. An apparatus for slicing vegetables
comprisings:

a means to receive a product to be sliced;

a means to rotate the receiving means in a first
plane;

a means to displace the product to be sliced
outwardly;

a means to rotate the displacement means about
the receiving means in a second plane said second plane
being perpendicular to the first plane;

a bearing having a first surface and a second
surface pos1t10ned between said receiving means and said
d1Sp1ac1ng means;

a means to seal the first surface of said
bearing; ‘

a means to seal the second surface of said
bearing; and . . '

~ a means to.hold'stationary kKnives radially,about
the displacement means.to slice'theeproduct.

2. An.apparatus for sllclng vegetables as
re01ted in clalm 1 whereln the means to receive a product
to be sllced is an 1mpeller hub hav1ng a vertlcal openlng
for recelving the product and a closed floor and a
plurallty of tubular extens1ons extendlng radlally about
the perlphery of the 1mpeller hub said tubular extens1ons 
having a first step and a second step about the out51de

| perlphery of sald tubular extenS1on..

.:3. An apparatus for sllclng vegetables recited
in clalm 2 whereln the bearlng seats on the first step of
said tubular exten51on and the means to seal the second

fsurface of ‘the bearing seals agalnst the second step of

sald tubular exten81on.«
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4. An apparatus for slicing vegetables as
recited in claim 1 wherein the means to rotate the

displacement means is an impeller bevel gear in tooth to
tooth engagement with a stationary bevel gear, said

stationary bevel gear attached rigidly to the frame and
said impeller bevel gear having a means to lubricate the

bearing.

5. An apparatus for slicling vegetables
comprising:

a frame;

- a stationary member carried by said frame;

- a plurality of radially spaced knives attached
to said Stationary member;

a first member rotatable in a first plane mounted
inside said stationary member for receiving a product to
be sliced; _

a second member mounted on said first member for
conveying saild product to be sliced outwardly;against said
knives said second member rotatable about said first
member in a second plane; ", '

a bearlng hav1ng a flrst surface and a second
surface, said bearlng afflxed between said first member
and said second member, -

a flrst seal located between sald first member
and said second member on the flrst 51de of sald bearlng,'
and ' '

a second seal located between said flrst member

and said second member on the second side of sald bearlng

6._ An apparatus for sllclng vegetables as

recited 1n clalm 5 whereln the flrst member is an 1mpeller

hub, sald lmpeller hub hav1ng a- top openlng for rece1v1ng
a product to be sllced and a plurallty of tubular

\exten81ons extendlng radlally from sald 1mpeller hub each
of said tubular exten31ons hav1ng a first step and a '

second step
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7. An apparatus for slicing vegetables as
recited in claim 5 wherein said second member 1is comprised
of an impeller tube, an impeller bevel gear, a spacer and
a means to attach said impeller bevel gear to said
impeller tube and wherein said impeller tube further has

an opening to allow water and other contaminants to
escape.

8. An apparatus for slicing vegetables
comprising:

a frame;

a stationary member affixed to said frame;

a plurallty of knives radially attached to said
stationary nember ;

an 1mpe11er hub for receiving a product to be
sliced said 1mpeller hub located inside said stationary
member and said 1mpe11er hub having a plurallty of
extending tubular extens1ons projectlng outwardly
therefrom,_sald tubular exten31ons haV1ng a flrst step and
a.second step about the out51de perlphery thereof the
diameter of said second step belng greater than the
diameter of sald flrst step, | |

a groove about the flrst step of each of sald

'tubular extens1ons of sald 1mpeller hub

‘an 1mpeller tube for dlrectlng the product to be
sllced outwardly agalnst sald knlves, sa1d 1mpeller tube

located 1n81de each of the tubular exten51ons of sald

1mpeller hub, o - :
an 1mpeller bevel gear for attachment to sald

'1mpeller tube;

-a statlonary bevel gear attached to sald frame

'for rotatlng sald 1mpeller bevel gear and sald attached

1mpeller tube about each of the tubular extensxons of said

_1mpeller hub;

. a bearlng haV1ng an 1nner race w1th a flrst
surface and a second surface and an outer race w1th a

flrst surface and a second surface, 
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a snap ring fitting in said groove of each

tubular extension of said impeller hub to restrain the

inner race of the bearing between the snap ring and the
first step of each of the tubular extensions of the
impeller hub such that the first surface of the inner race

of the bearing contacts the first step of the tubular
extension of the impeller hub and the second surface of

the inner race of the bearing contacts the snap ring;

an impeller spacer located between the impeller

tube and the outer race of the bearing such that the first

surface of the outer race of the bearing contacts the
impeller bevel gear when said gear has been assembled to
the impeller tube and the second surface of the outer race
of the'bearing contacts the impeller spacer, said impeller

spacer having an inside diameter greater than the outside

diameter of said snap ring;
‘a first seal captivated between each tubular

extension of said impeller hub and said impeller tube
between said snap ring and said impeller tube thus
producing a seal of the first surface of the inner and
outer races ofISaidfbearing; and

a second seal captivated between each said
tubular extension of said impeller hub and sald 1mpeller
bevel gear thus produ01ng a seal of the second surface of

the inner and outer_races of said bearlng.

9. An apparatus for”slicing vegetables as
recited in clalm 8 whereln the 1mpe11er tube has an |
opening for aIIOW1ng water and other contamlnants to eX1t -
from between the 1mpeller tube and the tubular extens1on '

of the 1mpeller hub

10.' An apparatus for sllclng vegetables as

recited 1n clalm 8 whereln a means to lubrlcate the.

bearlng 1s 1ncorporated into the 1mpeller bevel gear,
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FIG. 1
(Prior Art)

FIG. 2
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