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SPECIFICATION

TO WHOM IT MAY CONCERN
BE IT KNOWN that Joe Byrd end David LaKose atizens of the United States and
residents m Cedar Rapids in the County of Linn and State of Iowa, have invented a new

and useful rnprovement in
ROTARY GRANULAR MATERIAL CUTTERS

of which the following 1s a speaification.
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BACKGROUND OF THE INVENTION

The present invention relates generaily to the field of grain processing and
speafically to an apparatus and method for cutting “groats” (de-hulled cats) other
gramns, or other granular material Finely cut groats commonly are used for the
produchon of “quick-oats” and other oat-based food products. Because finely cut
groats have a greater surface area to volume ratio than more coarsely cut groats more
surface area 18 available for a grven volume of groats Thus increased surface area
allows greater contact between, for example, boiling water and the groats As a result,
the moisterung and cooking of finely cut groats may be performed m a relatively short
time, hence the name “quick-oats” The production of quick-oats, 1n addihion to other
types of cat based food products therefore depends upon the production of finely cut
groats

The basic technology for cutting granular matenal applies to a vanety of grasns
for a vanety of products. Each gram product and each dufferent producer of grain
products may require grain to be cut to a cafferent degree of fineness. The present
invention relates specifically to improvements that may increase gramn cutting efficency
for gramn cutting in general, for different gramns and for different levels of desired
fineness. Therefore, although the examples detail the fine-cutting of groats, 1t wall be
apparent to one sklled in the art that the present invention may be applied to different
matenals and to make coarser or finer end products

£
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The prior art technalogy for cutting groats meludes the use of a drum that spins
on & honzontal axis and contains a plurality of perforations in 1ts sidewall. The
perforations 1n the spinrung drum s sidewall allow groats to extend from the drum
mntenor at least partially through the sidewalls where they may contact one or a senies
of stattonary cutting blades that are arranged 1n close procamuty to the drum sidewall
exterior US PatentNo 307 882 (the 882 patent) discloses a typical prior art groat
cutbng apparatus that employs this technology The common “Kip Kelly” type cutter
(developed many years ago and currently marketed by Arrow Corp of Winnipeg
Canada) also employs this basic technology Other examples of prior art groat cuttng
devices include U.S. Pat Nos. 208 970 (the 970 patent) 241,249 (the 249 patent) and
279,594 (the 594 patent)

As disclosed 1n the 882 patent, the rotary groat cuthing apparatus recerves groats
mio the interior of the perforated, spinning drum. The spinnuing drum 1 nested m a
blade assembly that consists of a senies of four knufe blades separated by gramn support
surfaces. Groats of grain extend through the perforations and contact exther a blade or a
support surface between the blades. The spinning drum causes the groats to nde upon
the support surfaces until the groats encounter a cutting blade When a groat s cut
sufficiently fine, its cut portions exit the drum completely and another groat extends
through the perforation. The apparatus disclosed n the 882 patent, therefore, utilizes
only a fraction of the blade assembly for actual cutting.
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The 882 patent also discloses a separate, spinrung cyhinder or “pinwheel” located
on the extenor of the spmning drum. The pmwheel contamns pmns aligned with passing
perforations m the drum. These pins clear the perforations of groat portions or other
obstructions In the 882 patent, separate gear mecharusms on the drum and pinwheel
work cooperatively to rotate the drum and pmwheel Alternatively the pinwheel may
serve as the source of rotation for the drum. Because the spmmng drum and pinwheel
spin cooperatively 1t 18 important to maintain precise alignment of the pins with the
drum perforations to avoid damage to the drum or pins and to avoid the loss of metal
from the drum or pins into the groat stream.

A pnimary cause of the loss of alignment between the pimnwheel pmns and the
drum perforations 1s contammation of the pinwheel assembly wath dust from the groat
cuttng process (which inherently produces a great deal of dust) Over time thus dust
tends to work 1ts way into spaces between machine components The 882 patent
discloses a solid pinwheel assembly that consists of one cylinder having a plurality of
pins that extend from 1ts perzmeter This sohd cylinder design 18 only murumally
susceptible to dust because 1t has few seams mnto whuch dust may mgrate
Unfortunately this sohd cylinder design demands reparr or replacement of the entire
pinwheel cyhnder when only one or a few pms are damaged. Therefore, a more typical
pmwheel design conmsts of a seres of parallel nngs Parallel nng construction allows
removal and replacement of a damaged rmg (only a partion of the pinwheel) when only
one or a few pins become damaged Unfortunately this advantageous design riself
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leads to pin musalignment as seams are inherent in the perallel nng construction, and LLQ)
nugrating dust may foree the parallel nings apart. There 15, therefore, a need for a

pmwheel assembly improvement to prevent the augrahon of dust into the pinwheel

assembly while maintaining the advantage of a parallel nng construction.

The knufe blades mounted generally below and near the exterior of the spinning
drum also requure periodic replacement or maintenance and they are typrcally mounted
mdividually upon a krufe mounting assembly As discussed the 882 patent discloses
the use of four mdependent krufe blades separated by a casing upon which protrudmg
groat portions may “ride” as the drum spins. The 249 patent diacloses the use of a
plurality of krufe blades wherein the blades are “substanhally tangential” to the
spinnung drum. Simularly the common “Kap Kelly Cutter” utithzes a seres of krufe
blades that form a “nest” generally around the bottom half or a partion of the bottom
half of the spinming drum. Over tune, these knife blades may loosen or slip and cause
damage to the rapidly spinning drum and blades.

The knufe blades and pinwheel assemblies, of course, must be replaced
penodically However when blades sitp or pma become musahgned, contact with the
rapudly spinmung drum needlessly cuts short the “life® of these components. In
addition, damage to the drums demands repair or replacement of the drums, which are
themselves expenmve, precision- engmeered components. The replacement of drums,
pinwheels or blades necessarily demands lost production associated wath each stopped

machine and labor expenses associated with the replacement of parts. There 18
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therefore, a need for a means to prevent or mintmize instances of contact between the l_((
blades and the spinnung drum as well as a means to prevent the musalignment of pins
and drum perforations

In prior art groat cutting devices, even when a series of knife blades were
employed, most cutting was performed by only a imited number of blades located at
an effective cutting region generally at the bottom or extreme bottom of the krufe blade
assembly Thus effechve cutting region varied depending on the type of grain being cut
and the desired level of fineness or coarseness The focus of cutting in an effechve
region occurs because gravity 1s the primary force that draws groats to the penmeter of
the rotating drum, augmented only m small part by centrifugal force Therefore,
gravity makes groats available for cuttng along a majority of the bottom of the
spmnung drum during operation. It1s only in the effective cutting region at the bottom
of the profile where the pull of gravity acts to move the grains directly mto the
perforations. Atside regions the pull of gravity axds to a lesser extent and groats are
less effectively cut. Therefare, there 18 a need for an iumproved rotary granulator that
more effectively utilizes knife blades mounted beyond the himited effechve cutting
region currently found at the bottom or extreme bottom of the spmmnng drums.

Finally groat cutung efficiency 1s decreased by groata that enter the mtenor of
the spinming drum but fail to disburse evenly throughout the drum so0 as to protrude
through the perforated sudewall at all locahons along longitudinal expanse of the

sidewall. In general, for a given flow rate of groats, there 18 a drum retention time that
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represents the average tme spent 1n the interior of the spmnung drum for a groat Thus \{%
retention time 18 roughly proportionate to the volume of the spinrung drum occupied

by grains during operation, divaded by the volumetric flow rate of groats through the

machine The groat flow rate may be maammzed, and the groat retention ime may be

minimized, by mminuzing the number of “empty” perforations that pass knsfe blades

dunng each rotation of the drum. There 18 therefore a need for an 1mproved rotary

granulator that mimimuzes drum retention tme and maximizes groat flow rate by more

effectively utilizing all avaulable sidewall perforations through each rotation of the

drum.

SUMMARY OF THE INVENTION

The present invention 18 an improved grain cuthng apparatus comprised of a
perforated drum that spins on a honzontal axis. A pinwheel assemnbly spmns
cooperatively wrth the perforated drum, and pms on the pinwheel assembly engage
and disengage drum perforations as the drum and assembly spin. Groats are recerved
mito the mterior of the perforated drum and a grooved baffle in the interior of the
perforated drum directs groats towards passing perforations in the drum sidewnall
These groats eventually reach the sidewall and extend partially through the
perforations The grooved baffle prevents the mcoming groat stream from remaining mn
a focused stream, and instead diffuses the stream to direct groats towards perforahons
along the entire length of the sidewall.
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The protruding groats contact one or a series of stationary knife blades. The
knufe blades are mounted so that the cutting edge of each blade forms an identifiable
angle of contact wath a line tangent to the druum sidewnall at the location of the blade
Dafferent angles of contact are employed for blades at different locations on the blade
assembly This vanied knufe blade profile extends the effective cutting region beyond
the traditronal bottomn region of the assembly to include blades along the naing sides of
the assembly This vanation in the angles within the blade assembly allows cuthing to
occur over a greater region of the blade assembly and dramatically enhances groat
cutting throughput and efficency

The present invention also incorporates improved kmfe blade supports with toe
stops to further secure the kmife blades and prevent the blades from shppmg and
contacting the spinrung drum.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 18 a cut-away top view of a perforated drum with a grooved channel
Figure 2 15 a cut-away end view of 2 perforated drum with a grooved channel
Figure 3 15 a detailed cut-away cross-sectional view of a perfarated drum

sidewall and krife blades

Figure 415 a cut-away cross-sectional view of a knife blade assembly
Figure 515 a side view of a kmife blade support with toe stop
Figure 6 15 a front end view of a krufe blade support with toe stop

¥
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Figure 718 a top view of a krufe blade support with toe stop 90
Figure 8 18 a perspective view of a prior art groat cutter

DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

The preferred embodiment of the present mnvention 18 comprnised of a perforated
drum2 akmfe blade assembly 4 a pinwheel assembly 6 and a support frame
assembly 8 The perforated drum 2 18 comprised of a drum sidewall 10 having a
plurality of perforations 12 appropnately sized to allow groats to extend therethrough.
Perforations 12 1deally compnse tapered perforations having a broader diameter
opening on the mteniar side of the drum sidewall 10 than on the exterior side of the
drum sidewall 10 Thus tapered perforation design helps to facilitate the entry of groats
mnto the perforatons The perforated druin 2 18 also comprised of drum end walls 14, 42
generally perpendicular to the drum sidewall 10 At least one of the drum end walls 14
15 a non rotational drum end wall 42 that remains fixed to allow groats to flow into the
perforated drum interior through a stationary mnlet 44

The perforated drum 213 poaitioned in a support frame assembly 8 The support
frame assembly 8 holds the drum mn a position to place the generally cylindncal drum s
longitudinal axas of rotation n a generally honzontal posthon. The drum 1s held
preferably by means of a horizontal axle 18 that extends through the drum end walls 14
and the mterior of the drum The drum may be supported by other alternative means

such as exterior drum end wall supports 20 that engage the drum end walls 22 to
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support the drum along a central ais of rotation, or wheel assemblies that may support
the drum or support and drive the drum s rotation through contact with the drum
exterior

The support frame assembly 8 may be of any converuent hexght, or it may be
designed for integration with preexisting support structures in a milling facihity In the
preferred embodiment, the support frame assembly 8 supports the perforated drum 2
and knife blade assembly 4 at a hexght converuent for inspection by a person of average
height The preferred support frame assembly 8 also engages a cutter cover 24 to
control the release of gram dust mto the cutting rcom environment and to serve asa
shield to prevent accidental contact with the spmnng drum or statonary blades. The
cutter cover 1s preferably of a design that allows converuent viewing of the perforated
drum 2

The preferred knufe blade assembly 4 13 compnised of a plurahty of kmfe blades
26 mounted upon kmfe holders 28 that typicaily compnse mounting wedges The krufe
holders 28 include toe stops 30 in addition to a means, preferably mecharucal, such as a
tee bolt, for affpang the kufe blade 26 to the krufe holders 28. The kfe holders 28 in
turn are affixed to a knife blade mounting frame 32 that follows the shape and
curvature of the drum sidewall 10. When krufe holders 28 are affixed to the knufe blade
mounhng frame 32 on opposite edges of the drum sidewall 10 and kmfe blades 26 are
attached thereto the krufe blades 26 span the perforated drum sidewall 10 separated

therefrom by a short clearance

10
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The knife holders 28 are comprised of a wedge portion 34 with a toe stop 36
thereon. The wedge portion 34 has a wedge portion top face 38 that forms an angle of
contact 44, 46 with a line that is generally tangent to the perforated drum sidewall 10 at
the location of the knife holder 28. In the preferred embodiment, knife holders 28
phcedalmg&eboﬁomporﬁmof&teh\i'febhdemounﬁngframazh\dudeawedge
pmmﬁuthfmsmandedmmdabm9.ﬂ._hﬁMdmm
placed higher on the knife blade support structure 32 include a wedge portion top face
38 that forms an angle of contact 44 of about 17.5°. These angles are, of course, merely
the presently preferred embodiment. It will be understood by ane of ordinary skill in
the art that the present invention relates generally to the use of multiple angles of
contact wherein the angle of contact 46 is generally less for blades located in lower
mounting frame 32 positiona than the angle of contact 44 in higher regions on the knife
assembly, Further, although the presently preferred embodiment employs only two
discrete angles of contact, the present invention also encompasses the use of a plurality
or a general progression of angles.

To further enhance the efficiency of the cutter, the perforated drum 2 interior
contains a grooved baffle 40 affixed to the non-rotating drum end wall 42. The grooved
baffle 40 is located in a position relative to the incoming gioat stream to receive the
stream and diffuse its focused profile. In the presently preferred embodiment, this
location is generally above the perforated drums axis of rotation. Further, the grooved

baffle 40 is angled generally downward and towards the drum sidewall so that

11
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incoming groats are directed towards the sidewall perforations 12 at a location
generally near the first knife blade in the series of biades 28. The grooved baffle 40
more effectively aligns groats with the sidewall perforations than does the known, non-
grooved baffle, or baffle-less drum configuration. Further, the grooved baffle causes the
incoming stream of groats to disperse along a greater portion of the drum’s width than
anmwdhfﬂehcamﬂuemmtﬂnmﬁymt;ﬂommﬁ:ﬁng
condensed along a tight path. By distributing the groats over a greater length of the
drum cylinder and aligning the groats for entry to the perforations, more of the
perforations in the sidewall are exposed to properly align input groats for cutting.

A pinwhee] 48 is located on the exterior of the drum sidewall 10 at a top location,
or an alternative location to which access is not otherwise obstructed by the mounting
frame 32. The pinwheel 48 comprises a series of parallel disks or rings 50 each having
pins 52 that extend radially therefrom and that align with drum sidewall perforations
12 as the pinwheel 48 and drum 2 spin in cooperation. The pins 52 of the pinwheel 48
thus clear drum sidewall perforations 12 of granular material that fails to exit through
the normal cutting process. In the preferred embodiment, the cylinder includes
bushings to prevent the migration of dust between the parallel rings or disks.

Haviqgﬁmdsaibedﬂminmﬁ;'mmecﬁmmm&mp:md
embodiments thereof, it will be evident to those skilled in the art that various revisions
can be made to the preferred embodiments described herein without departing from the

spirit and scope of the invention. It is my intention, however, that all such revisions and

12
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modificaions that are evident to those skujled m the art will be inciuded wathm the scope
of the following claima.
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1 A knife blade mounting assembly for use with a rotary drum to cut
granular matenal, said knufe blade mounting assembly comprismg:

a mounting frame defimng a substantially semi-circular profile, sad profile
having a center region bounded by a first end region and a second end region,

a plurality of knufe blades combined with the mounting frame each of smd krufe
blades defimng a plane, and each of said planes mtersecting a ine tangent to the
mountng frame senu-circular profile at the location of the krufe blade to form an angle
of intersection, saxd angles of intersechon being generally greater at locations on at least
one of the mountng frame end regions than at locations on the mounting frame center
region.

2  The krufe blade mounting assembly of Claim 1 wherein.

the angles of intersechon comprse a plurality of angles situated relative to one
another and said angles progress generally from a shallow degrees of nchination at
kmufe blades in the center region to steeper aegrees of inchnation at krufe blades in the
end regions

3 The krufe blade mounting assembly of Claxm 2 wheren the general
progression 1s contmuous

4  Thekufe blade mounting assembly of Clarm 1 wheremn the angles of

mtersectron in the central region are about 9 75 degrees.

14
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5 The knufe blade mounting assembly of Claim 1 wheresn the angles of
mtersechion 1n the end regions are about 17.5 degrees

6 The krufe blade mounting assembly of Clarm 1 wherein

the mounting frame compnses two paralle] raila.

7 The krafe blade mounting assembly of Claxm 1 further compnsing-

krufe supports combned with the mounting frame each of sard krufe supports
comprsing a wedge face that defines the angle of intersechon at the Jocation of the
krufe suppart.

8 The knufe blade mountmg assembly of Claim 7 wherein.

the lufe supports further comprise a knife toe-stop

9 A rotary gram cutting apparatus compnsing'

a rotary perforated drum having a sidewall and a longrtudinal axis generally
parallel to the sidewall,

a knufe blade mounting assembly combined with the perforated drum and
spaced apart therefrom, said knife blade assembly compnsing:

a mounting frame defining a substantially seri-circular profile, saxd profile
having a central regron bounded by a first end region and a second end region,

a plurahty of knife blades combined with the mounting frame and being spaced
apart from the perforated drum sidewall, each of sad kmfe blades defiring a plane, and
each of saxd planes intersecting a line tangent to the mounting frame semu-circular
profile at the location of the Imife blade to form an angle of intersection, said angles of

15
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intersection bemg generally greater at locations on at least one of the mounting frame
end regions than at locations on the mounting frame bottorn region.

10  The mvenhon of Claim 9 wherein the perforated drum compnses:

a fixed, perforated drum end wall having an operung therein, and a perforated
sidewall having a plurality of openings formed theremn, saxd openings bemng generally
tapered from a wider diameter at a sidewall interior face to a more narrow diameter at a
sidewall extenor face

11 A rotary gramn cuttng apparatus comprising:

a rotary perforated drum comprnsing a sidewall and a fixed end wall generally
perpendicular to the sidewall, said fixed end wall having an entry port defined theremn,
a knife blade mounting assembly combined wath the perforated drum and

spaced apart therefrom,

an intenor baffle having an upper surface with senies of grooves theremn, saxd
baffle being located generally beneath the entry port that 18 defined by the fixed end
wall

12 Arotary gram cutting apparatus compnsing;

a rotary perforated drum compnsing a sidewall and a fixed end wall generally
perpendicular to the sidewall, said fixed end wall having an entry port defined theren,
a krufe blade mounting assembly combmed wath the perforated drum and

spaced apart therefrom,

16
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an interior baffle having an upper surface with a series of grooves theren, sawd
baffie beang located generally beneath the entry port that 18 defined by the fixed end
wall.

a knife blade mountimg assembly combined with the perforated drum and
spaced apart therefrom, said knufe blade mounting assembly compnsing-

a mounting frame having a generally senmu-arcular profile with kmfe supports
connected thereto each of smd krufe supports having a wedge face that defines a plane,
each of sawd planes miersechng a hne tangent to the mounting frame semi-circular
profile st the location of the krufe blade to form an angle of intersection, said angles of

intersechion being generally greater at locations on the mounting frame end regions
than at locatons on the mounting frame bottom region,

said krufe supports further comprising a toe stop

17
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ABSTRACT OF THE DISCLOSURE

The present invention 15 an mmproved rotary granular matenal cutting apparatus
and krufe blade assemtbly The apperatus comprises a perforated drum that may receive
granular material mto 1ts mterior The gramns of matenal extend through perforations in
the spinrung drum where they encounter a senes of krufe blades. The blades are arranged
to form angles of contact with tangents to the spmmng drum. Those angles of contact are
steeper on the side regions of the spinmuing drum than on the bottom regions  J'he
apparatus also includes a grooved mtenor baffle to disburse input matenial within the
drum, and krufe-mounting wedges that include toe or base stops to help secure kntfe

blades m arrangement about the drum.

18
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States provisional application(s) histed below
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