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(57) Abstract: A grinding machine for grinding food-products, such
as meat or the like, includes an orifice plate at the outlet of a grind-
ing head. The orifice plate has collection passages that discharge a
mixture of soft material and hard material through the orifice plate.
A separator assembly, including a separator screw and separation
chamber, is located downstream of the orifice plate for separating the
soft material from the hard material. A ring adjustment assembly in-
cludes a ring valve having an internal conical portion in communica-
tion with a nose portion of the separator screw, and a ring valve car-
rier configured to reciprocally displace the ring valve in an axial di-
rection relative to the separator screw so as to vary a gap between the
nose portion of the separator screw and the internal conical portion of
the ring valve. Adjustment of the gap distance determines an amount
of the hard material that is passed toward the discharge outlet.
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IMPROVED SEPARATOR FOR A FOQD-PRODUCT
GRINDING MACHINE WITH RING ADIUSTMENT

CROSK-REFERENCE TO RELATED APPLICATIONS

{001} This application claims priority to United States provisional application Serial No.

627393169, filed on September 12, 2016, the contents of which is moeorperated hervein i #s

entivety.

BACKGROUND OF THE INVENTION
{6002} This disclosure relates to a grinding machine for foodstuffs such as meat, and
wore particudarly to a recovery system for an orifice plate-type grinding machine that inclades a

hard material collection arrangement with a ring-based adjustiment mechanism,

[6003] A typical gonding machine tnclodes g hopper that receives matenal to be ground
and an advancement mechanism such as a rotatable auger that conveys the matertal away from
the hopper toward a grinding head. The grinding head typically includes & discharge opening or
outlet within which an orifice plate is positioned. A knife assembly is located between the end of
the auger and the orifice plate, and is typically engaged with the auger and rolatable in response
to rofation of the auger. The knives of the knife assembly cooperate to shear the matenial ag it 13
forced through the orifices of the ertfice plate.

{0004] Systems have been developed for the purpose of preventing hard material from
passing through the arifices of the orifice plate. In a meat grinding appdication, for example, such
systems fupction 1o route hard material soch as bone, gristle and sinew away from the grinding
ortfices of the orifice plate. Representative hard material collection systerns are shown and
deseribed in US patent 7,461,800 1ssued December 9, 2008; US patent 5,344,086 1ssued
September &, 1994 US patent 5289979 izsued March 1, 1994; and US patent 5,251,829 issued
October 12, 1993, the entire disclosures of which are hereby incorporated by reference.

Typically, hard material colloction systems of this type route the hard material to collection
passages located toward the center of the ortfice plate, where the hard material 18 supplied to a
discharge tube or the like.

j0005] The hard material that is discharged through the colloction passages is typically

contained within a mixture that inclodes both hard matenial and soft, usable material. Vartoss
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srrangements have been developed to recover the seft, usable muaterial within the mixture, some

of which are shown and desenbed in the above-noted patents.

SUMMARY OF THE INVENTION
0006} Some embodiments of the present invention provide mn improved systam for
recovering the sofi, usable material in the mixture of hard and soft matenial that is discharged
from hard material collection passages in an orifice plate-type grinding machine. Other
embodiments of the invention provide such & system that requires little or no adaptation of the
erinding components of the grinding machine. In other embodiments of the invention, such a
systern is capable of adjustment Bor accommudating different types of material,
{O007] In accordance with cinbodiments of present invention, & recovery arrangement for
a prinding maching iy in the forny of & separator assembly located downstream of the orifice plate
of the grinding machine. The separator assembly includes an upstream inlet that receives the
mixture of soft material and hard material from the collection passages of the arifice plate, in
combination with a separstor chamber having a wall that defines an axially extending tapered
separator passage. The separator passage receives the mixture of soft material and hard matetial
from the upstreamm inlet. The wall of the separator chamber includes a series of perforations that
communicate between the separator passage and an ouler surface defined by the wall. The
separator assembly further includes a separator serew disposed within the separator passage of
the separator chamber, The separator serew is fnterconnected with the rotatable advancement
member and is rotatable within the separator passage i response to rotation of the rotatable

advancement member, Rotation of the separator screw causes separation of soft material from
the mixture of soft material and bard material, and forces the sofi material through the
perforations in the wall of the scparator chamber. The separator chamber defines a downstream
end that inctades an outlet for discharging hard matertal,

{H008] The separator assembly may include an open support extending outwardly from
the grinding head, and the sepasator chamber is engaged with and supported by the supportat a
location downstream of the orifice plate. In one embodinent, 8 contering pin extends from the
rotatable advancement mewber. The centering pix rotates with the rotatable sdvancement

member and 18 engaged within a center opening defined by the orifice plate, and the separator
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screw may be engaged with the centering pin so as to by rotatable with the rotatable
advancement member via engagement with the centering pin. Engagement structare 1s interposed
between the contering pin and the separator screw for non-rotatably securing the separator screw
to the contering pin. An adinstment arrangement is operable {o adjnst the axial position of the
separator serew within the separator passage, and the engagement structure begfween the
separator screw and the contering pin is configured to accommodate axial movement of the
separator serew relative to the centering pin by operation of the adjustment arrangement.
Representatively, the engagement structure may be in the form of a bore in the separator screw
within which the centering pin is recetved, a transverse passage in the centering pin, a slot in the
separator serew that overlaps the transverse passage, and @ iransverse engagement pi that

exiends through the slot and the transverse passage. With this arrangement, the slot

acconunodates axial movement of the separator screw relative to the centering pin.
{6009] In one embodiment, the support and the onfice plate are configured and arranged

to prevent axial movement of the separator chamber, The adjustment arrangement may be carried
by the support and inferconnected with the separator serew for providing axial movement of the
separator serew within the sepavator passage. The adjustment arvangement may be i the form of
an axially extending threaded adjustment member that extends through the support and into
engagement with a threaded passage extending wwardly from o downstream end defined by the
SEPATALOT SCIEW.

j6018] In another embodiment the grinding machine includes a grinding head defining an
opening and a rotatable food-product advancement mensber contained within the grinding head,
An orifice plate is located within the opening of the grinding head, where the orifice plate
defines an upstream surface and a downstream surface, and includes a plurality of outer grinding
openings exiending between the upstream surface snd the downstream surface for discharging
soft material through the orntfice plate upon rotation of the rotatable food-product advancement
member. One or more collection passages extend between the upstresin surlace and the
downsiream surface for discharging g mixture of soft material and hard material through the
orifice plate upon retation of the rotatable food-product advancement member, A separator
assembly is Tocated downstream of the orifice plate, wherein the separator assembly welndes an

apstream jnlet that receives the mixture of soft material and hard material from the collection
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passages, & cylindrical sepgrator chamber having a sidewall that defines a constant diameter
separator passage, wherein the separator passage receives the mixture of soft material and hard
material from the upstream indet, and where the sidewall of the separator chamber includes a
plurality of apertures, and a separaior screw disposed within the separator passage of the
separator chamber, and where the separator serew has a constant major diameter and nuay have a
constant or variable nunor diameter along a body portion thereoll In some cinbodiments, the
minor diameter may be constant, while in other embodiments, the minor dlameter may be fixed
or constant. The separator screw is interconnected with the rotatable feod-product advancement
member and is rofatable within the separator passage in response (o rolation of the rofatable
food-product advancement member, where rotation of the separator screw causes separation of
serft material from the mixture of sott material and hard material, and forces the soft material
through the apertures in the sidewall of the separator chamber, and advances the hard material in
the downstream divection toward a discharge outlet.
{011} Also included is a ring adinstiment assembly inchading a ring valve having an
tnternal conieal portion i comnmunication with a nose portion of the separator screw, where the
ring valve ix i axial alignment with the separator serew. A ning valve carrier 15 configured to
reciprocally displace the ring valve i an axial direction relative to the separator serew 80 as to
vary a gap between the nose portion of the separator screw and an infernal contesl portion of the
ring valve. wherein the size of the gap determines an amount, and in some entbodiments, & sive
of the hard material that 1s passed toward the discharge outlet.
{612] In another embodinent, 8 ring adjustment assentbly for a grinding machine
mcludes a grinding head in communication with g cylindrical separator chamber, where the
cylindrical separator chamber has a sidewall that defines a constant diameter separator passage,
snd where the sidewall includes a plurality of apertures, The separator chamber has an inlet end
and an outlet end, and the infel end is configured to receive a mixture of soft material and hard
material from an upstrewm portion of the grinding head. A separator serew disposed within the
separator passage of the separaior chamber, and has a body portion and a nose portion. Also
inctudes is a ring valve having an internal conieal portion in communication with the nose
portion of the separgtor screw, where the ving valve 15 in axial alignment with the separator

screw. A ring valve carrier is configured to reciprocally displace the ring valve in an axial
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dirsction relative to the separator screw s as fo vary a gap between the nose portion of the
separator screw and the internal conical portion of the ring valve. The size of the gap determines
an amoeunt of the hard material that is passed toward s discharge cutlet of the ring adjustment
assembly.

0013} These and other objscty, advantages, and features of the invention will become
apparent o those skiltled m the art from the detailed deseription and the accompanying drawings.
it should be understood, however, that the detatled deseription and accorapanying drawings,
while indicating preferred embodiments of the present ivvention, are given by way of ilfustration
and not of limitation, Many changes and modifications may be made within the scope of the
present invention withouot departing from the spirit thereot, and the mvention ineludes all such

nmipdifications.

BRIEF DESCRIPTION OF THE DRAWINGS
{6014} Various exemplary embodiments of the subject matter disclosed herein are
tHustrated m the accompanying drawings in which like reference numerals represent like parts
throughout, and in which:
{015] Fig, 1 is an isometric view of g prinding machine incorporating the separator-type
recovery systermn of the present invention;
{8016} Fig. 2 is an exploded sometric view showing the components of the separator-
type recovery system of Fig, 1y
{017} Flg. 3 i3 an enlarged partial isometric view showing a portion of the separator-
type recovery system of Fig, 1 and engagement of the separator screw with the centering pin of

the grinding machine;

{0018 Fig. 4 15 a partial section view taken along line 4-4 of the Fig. 3;
{01 Fig. 3 s a partial section view taken along boe 5-3 of Fig. 1;
{0204 Fig. & i3 g section view taken along line 6-6 of Fig 5;

{60214 Yg. 7 is a partial section view taken along tine 7-7 of Fig. 6;
00221 Fig. 8 is a partial scotion view taken along line 8-8 of Fig. &
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{00234 Fig. 9 1s a partiad enlarged section view with reference to ling 9-9% of Fig, 35,
showing a first embodiment of perforations in the wall of a separator chamber fucorporated in
the separator-type recovery system of Fig 1;

[0024] Fig. 10 is g view similar to Fig. 9, showing an altemate embodiment for the
perforations in the wall of the separator chamber; and

jO025] Fig. 11 is a view similar to Figs. 9 and 10 showing another embodiment for the
porforations in the wall of the separator chambery

{026} Fig. 1215 a perspective view of an aliernate embodiment of 3 grinding
arrangement;

{0827} Figs. 13A and 138 are pepspective views of support bridge and separator chamber

tor the grinding arvangement of Fig. 12;

{028] Fig. 14 iz an exploded view of the grinding arrangement of Fig, 12;
{6029 Fig. 15 is an exploded view of the ring valve assembly of Fag, 12;
H034 Figs, 16A-16H show various views of the separation screw for the grinding

srrangement of Fig, 12:

foa31] Figs. 17A-17D show vatious views of the ring valve of Fag. 12;
{032] Fig. 18A is an exploded assenibly view of all components of the grinder of Fig.

2oand

0033 Figs 18B and 18C are side and end views, respectively, of the grinder of Fip. 18AL

DETAILED DESCRIPTION
{0034] The various features and advantagecus details of the subject matter disclosed
hevein arve explained more fully with reference to the non-limiting embodiments deseribed i
detail m the following description.
{035] The present invention is directed to a separator assembly 10 that can be coupled to
a discharge or outlet end of a grinding machine, such as grinding machine 12, As generally
known in the art, grinding machine 12 has g hopper 14 and a grinding arrangement shown
generally at 16, In a manner as is known, grinding arrangement 16 includes a housing or head 18
which includes a wiounting ring 20 that secures and orifice plate 32 within an opening or

discharge ovtlet in the downstream end of grinding head 18, With reference to Figs. 2 and §,
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grinding machine 12 futher includes a rotatable advancement member which may be in the form
of a teed auger or serew 28 that is rotatably mounted within head 18 so that, upon rolation of
feed screw 26 within head 18, material is advanced from hopper 14 through the interior of head
18, A knife holder 28 is mounted at the end of, and rotates with, feed screw 26, Knife holder 28
has a number of arms 30a-30f and a correspondding number of knife inserts, one corresponding to
pach of grns 30s-f, and it 1 undersiood that any number of arms and corresponding tnserts may
he employed.

{3036] The knife holder 28 is located adjacent an inner grinding surface of orifice plate
32, which s secured in the open end of head 18 by mounting ning 20, The kanife insents bear
against the mner grinding swriace of orifice plate 32, In accordance with known construction, the
end of head 18 is provided with a sertes of external threads 38, and mounting ring 20 includes a
series of internal threads 40 adapted to engage the external threads 38 of head 18, Mounting ring
20 further includes an openimg 42 defintng an inner hp 44, While g threaded connection between
mounting ring 34 and bead I8 is shown, 8 is understood that mounting ving 34 and head 8 may

be secured together in any other sulisfactory manne

jo837} A center pin 32 has its inner end located within a central bove 54 formed in the
end of feed screw 26, and the outer end of center pin 52 extends through a central passage 36

formed in a central hub arca of kaife holder 28 and through the center of a bushing 58 la s
manner (o be explained, center pin 32 has a construction that Is modified from that of a typical
center pin, i order to accommaodate the componenis of separator assembly 10, Bushing S8
supports center pin 52, and thereby the puter end of feed serew 26. In 8 manner to be explained,
bushing 38 alse functions to support cortain components of the separator assembly 10 relative to
orifice plate 32, The center pin 32 18 non-rotatably secured to feed serew 26, such as by means of
recessed keyways (not shown) on center pin 32 that correspond io keys {(not shown) on the hub
of knife holder 28, slthough it s understood that any other satisfactory engagement siracture
may be emploved for ensuring that center pin 52 rotates with foed screw 26. Accordingly,
rotation of feed screw 26 functions to rotate both center pin 52 and kuife assembly 60, consisting
of knife holder 28 and the knife inserts supported by the arns 30a-301 of kaife holder 28

Bushing 58 and orifice plate 32 remain stationary, and rotatably support the end of center pin S2.
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{0038} As understoed in the git, the head 18 is generally tubular and thus ncludes an
axial hore 68 in which feed sorew 26 is rotatably mounted. Bove 68 is typically provided with
flutes 70 for contrelling the flow of material through head 18, Le. for preventing material from
simiply rotating with feed screw and {or providing a downstreans How path to prevent
backpressure from pushing material back into hopper 14, Also as i3 known, the dimension of
flates 70 may vary alonyg the fute length to produce different effects. Head 18 may have an
inereased diameter at its downstream end. Flutes 70 may be primarily located adjacent or along
this increased diameter area. Flutes 70 may be dimensioned o move material more efficiently
across the transition area between the main body of head 18 and the mercased diameter areg of
head 18

{0039 Refering to Fig. 6, the orifice plate 32 has an outer section 72 that wcludes a
large number of relatively small grinding openings 74, and an inner section 76 that includes a
series of radially spaced collection passages 78, The size of grinding openings 74 varies
according to the type of material being ground and the desived end characteristics of the ground
material. In accordunce with known grinding principles, material within head 18 15 forced toward
orifice plate 32 by rotation of feed screw 26 and through apenings 74, with the kurte inserts of
retating knife assembly 60 acting to sever the material against the inner grinding surface of
ortfice plate 32 prior to the matenial passing through openings 74,

00401 In some instances, picces of hard material, such as bone or gristle, which may be
oo large to pass through grinding openings 74, will be present along with the soff, vseable
material. These pleces, which are not cut by the action of the koife inserts against plate 32, are
pushed toward toner section 76 of plate 32 by the rotating action of knife assenibly 60, where the
pieces of hard material can be removed from the primary ground material stream through
sollcciion passages 78. Collection passages 78 are large relative to grinding openings 74, and
may be generally triangular, though it is understood thet collection passages 78 may have any
gonfiguration as desired. Each of collection passages 78 may be provided with a ramped
entryway 80 opening onto the surface of orifice p}ﬁm 32. Ramped entryways 80 may be provided
on both sides of plate 32, which may be double sided so as to extend the Hfetime of use of plate

32.
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{00411 inevitably, the hard material that passes through collection passages 78 carries
with it a certain apount of usable soft material. This mixture of sofl and hard material passes
through collectinn passages 78 of orifice plate 32 to the separator assembly 10, where it can be
subjected to a secondary grinding andf/or separation process o maximize ground material output.
While it is advantageous to bave separated as much usable soft material as possible from the hard
magterial before it passes through the orifice plate 32, nevertheless, in most instances, good,

aces 7R, In the

o

usable soft material ¥ carrted with the hard material throogh the collection passa
past, cenventional grinding machines bave simply collected the hard material together with the
soft material and treated them both as waste, The separator assembly 10 of the present fnvention,
however, 18 designed 1o separate the usable solt matenal from the hard material that passes
through the collection passages 78 of the orifice plate 32, deliver the soft material to an
appropriate outlet, and pass the hard material to a discharge or collection srrangement.

{0042} Referring to Figs. 2 and &, the separator assembly 10 mchudes a separator auger or
serew 62 that is secured to, and rotates with, the center pin 32, The separator assembly 10 also
tneiudes a separator chamber or tube 64 that defines a separator passage 66 that communicates
with a collection tube or receptacie. Separator screw 62 is driven by feed serew 26, and extends
through the passage of separator chamber 64 and into and through discharge passage 66. In
addition, the separator assembly 10 inclodes g support 84, which serves to support the onter ends
of separatoy screw 62 and separator chambey 64,

{00431 In the Wlustrated embodiment, the support 84 is 1o the form of a generally reverse
C-shaped member including a pair of legs 86 that are connected together by an outer bridge
seetion 88, The mner ends of leps 86 are adapied to be secured o the structure of grinding head
1%, such as to the outwardly facing annular surface defined by mounting ring 20,
Reprosentatively, the inner ends of legs 86 may be secured to mouniing ring 20 by welding,
although it is understood that any other satisfactory arrangement may be employed. Support 84
provides an open configuration downstream of orifice plate 32, in that support 84 does not
obstruct the discharge of material from the downsiream surface of orifice plate 32. In addition,
while support 84 is shown as a reverse C-shaped member, 1 is undorstond that support 84 may

have any other sstisfactory configuration.
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{0044} At the center of bridge section 88, support 84 imchudes & support arca shown
generally at 90, Support ares 90 functions to engage and support the outer end of separator
chamber &4, In the illustrated embodiment, the support area 90 includes an annular Hip 92 which
defines a recess that faces orifice plate 32, The end of separator chamber 64 has a reduced
diameter area 94 defining 8 shoulder that is recetved within the recess defined by the bp 92,

which functions to securcly engage and retain separator chamber 64 between support arca 90 and
orifice plate 32, With this arrangement; separator chamber 64 1¢ engaged to between ortfice plate
32 and support area 90 in a manner that prevents axial movement of separator chamber 64,
Alternatively, the separator chamber 64 may be attached using a threaded arrangement,

{0045 The separator chamber 64 of separator assembly 10 is in the form of a generally
elongated and tubular body that tapers or narrows from an intake end 96 af the downstream
surface of orifice plate 32 1o a discharge end 9% that interfaces with the suppeort area 90 of
support 84 as noted ghove. The separator passage 66 of separator chamber 64 1s configured to
allow the separator serew 62 to he passed throngh the separator chamber 64 and coupled to the
foed sorew 26, so that the separator serew 62 rotates with the feed serew 26, 1t is understood,
however, that the separgtor screw 62 could be directly coupled lo the feed serew 26 or coupled
using a suttable coupler.

j046] In the Hustrated embodiment as best shown in Figs. 2 and 5, the separator
chamber 64 has 8 two-piece construction, I is understood, however, that the separator chamber
64 may also have & one-piece construction or maybe formed of any other number of components.
Ax shewn, the intake end 96 of separator chamber 64 has g generally conical shaped inlet that
defines a frustoconical infet volume 82, which alternatively may be a series of individual inlet
passages. The diameter of the intake end 84 is slightly greater than that of the inner section 76 of
the ortfice plate 32 so that the hard material that 1s passed through hard matenal collection
passages 7R of the orifice plate 32 is received by the frustoconical inlet volume 82 of separstor
assembly 10,

{60471 The intake end 96 of separator chanber 64, in some embodiments, may be
formed with spiral flutes 83. Simuladly, the discharge end 8% of separator chamber 64, in some
embodiments, may be provided with spiral flutes 85, The spiral futes B3 cooperate with

separator serew 62 to provide positive engagement and downstream advancement of the material
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#s 1t passes through inlet volume 82 at the upstream end of separator chamber 64 Likewise, the
spival flutes &3 at the downstream end of separator chamber passage 66 provide positive
engagement and downstream advancement of the material as it is discharged from separator
chamber 68,

048] The separator serew 62 includes helical pressurs flights 87 that extend along its
tength. The diameter of the helical pressure fights 87 decreascs from the intake end 96 to the
discharge end 98, In this regard, the diameters of the pressare flights 87 decrease along the
length of the separator screw 63 10 mateh the taper of the passage 66 defined by the wall of the

a8 99 ate formed

X

separator chamber 64, shown at 97, A serdes of discharge perforations or openin
in the wall 97 of the separator chamber 64. The discharge openings 99 are formed ina
perforation ov hole zone of the separgtor chamber 64 located between the inteke end 96 and the
discharge end 98, and are designed to pass soft material from the passage 66 of the sepavator
chamber 64 to the exterior of the separator chamber 64, The openings 99 are located between the
spiral fluies 83 at the intake and 96 and the spival flutes 85 at the dischargs and 9% of separator
chansber 64, The separator chamber wall 97 defines a smoeoth inner surface within the
perforation or whole zone of the sepavator chamber 64,

{49] The pressure flights 87 serve two primary {unctions, First, the flights 87 advance
the mixture of soft and hard material from the collection passages 78 toward the discharge end
9% through the passage 66 of the separator chamber 64, Second, the fliphts 87 force the mixture
of soft and hard material agaipst the inner surface of the wall 97 of the separator chamber 64, As
the separator screw 62 is rotated, flow of the mixture of soft and bard material through the
passage 66 18 restricted by the tapered tnner surface of the wall 97, This restriction functions io
separate the soft material from the hard material, and the pressure within the passage 66 of the
separaior chamber 84 functions o force the separated soft material through the discharge
apenings 99 in the wall 97. Moreover, since the separator chamber 64 is tapered, a shearing fores
applied to the mixture of soft and hard material by rotation of separator serew 62 remains
refatively constant as it fravels along the leongth of the separator chamber passage 66. As a result,
a continuous shearing foree 1s apphied 1o the hard material even as s reduced in size as it is

torced through passage 66,
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{00561 At the discharge snd of the separator chamber 64, the passage 66 defined by the
separator chamber 64 communicates with an outlet passage 100 that extends through support
area 90 of support 84. In the Hustrated embodiment, the outlet passage 100 is in the form of &
constant diameter passage that extends from the downsiream end of support area 90 to the
upstream end, with the downstream end having a diameter that corresponds to the diameter of
separator chamber passage 66 at discharge and 98, It 18 understood, however, that cutlet passage
100 may flare outwardly in an upstream-to-downstream direction so as to relieve pressure when
the hard material is discharged from separator chamber passage 66, to effectively release the
hard matenal so that it can be propelled through outlet passage 100 1o a collection grrangement,
which may be a receptacle or a dischargs conduit in a manner as & known,

LIRS § Refering o Figs. 2 and S, centering pin 32 generally includes an funer seclion
102 that is configured to be received within the bore 54 in the end of feed screw 26. In addition,
centering pin 32 includes a kntfe mounting section 104 that 15 engaged within passage 56 in the
hub section of knife helder 28, and a bushing engagement section 106 that Is recetved within the
passage of bushing 5¥, to rotatably support the centering and 52 relative to orifice plate 32, In
addition, the centering pin 32 includes a separator serew mounting section 108 adjacent bushing
engagement section 106, and an extension section 110 that extends outwardly from separator
serew mounting section 108 A transverse passage 112 extends through separator screw
mounting section 108,

{0052} Reparator screw 62 has a generslly hollow construction, defining an axdal passage
114 extending throughout #s length, At the inner or downstream end of separator serew 62,
passage 114 has a slightly enlarged diameter relative fo the remainder of the length of the
passage 114, so as to define a recess 116 that extends into the jnner end of separator screw 62, At
its outer or downstream end, passage 112 1s formed with a sexies of internal threads 118, In
assembly, separator screw 62 13 engaged with centering pin 52 such that extension section 110 of
centering pin 52 is received within axial passage 114 of separator serew 62, When separator
screw 62 s fully eogaged with centering pin 32, separator screw mounting section 108 of
contering pin 52 is received within recess 116 in the oner or downstream end of separator serew
62, As shown in Fig. §, there are close tolerances between the outside surfaces of separator sorew

mounting section 108 and extenston section 110 and the respective facing surfaces of recess 116
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snsd axial passage 114, so that separater screw 62 is cotered on the longitudinal axis of centering
pin 82,

{053] Referring to Figs. 3 and 4, the inner end of separator screw and 62 may be

formed with @ pair of ransversely aligned slots 120, which extend in ¢ downstream direction
from the nner or upstream end of separator sarew 62, To non-rotatably mount the separator
serew 63 to contering pin 52, a drive pin 122 may extond through transverse passage 112 inthe
separator serew mounting section 108 such that its ends are positioned within slots 120, In this
manner, separator screw 62 is moutted to drive pin 52 in a manner that cnsures separator screw
62 rotates with contering pin 52, while enabling aaal movement of separator serew 62 relative to
drive pin 32 by movement of slots 120 velative to drive pin 122

LUINGY An adjustment arvangement 1241 engaged with the dowastream end of separator
serew 62 i order to enable adjustiment in the axial pesition of separator screw 62 within passage
66 defined by separator chamber 64, In this manner, the cleargnee between separator screw
pressure flights 87 and the ner surface of separator chamber wall 97 can be adjusted to
secommodate different material charactenistios, Adjustment srrangement 124 includes a threaded
adinstment member 126, which may genevally be in the form of a bolt having 2 head 128 and a
shank 130 that 15 threaded throughout its length, m combination with a spacer or slesve 132 and
a locking member 134, which may be in the Torm of a lock nut that 1s engageable with the
threads of adjustment meniber 126, As shown in Figs. 5 and 8, sleeve 132 and shank 130 of
adiustment member 126 extend through passage 100 in support area and 90 delined by support
&4, so that the outer end of sleeve 132, locking member 134 and head 128 of adjustment member
126 are located outwardly of the downstream ond of snpport area 90, With this construction,
slesve 132 cooperates with passage 100 to form an annular discharge passage that 48 1n
conmmumication with the dewnstream end of separator chamber passage 66 and extends through
support area 99, 50 as to enable hard material discharged from the downstream end of separator
chamber passage 66 to flow through suppert area 90 Hor collection or discharge.

[B0S5] Locking member 134 15 engaged with the threads of adjustment member shank
130 and is located toward head 128, Shank 130 of adjustment member 126 extends through
steeve 132 and is engaged with mternal threads 118 gt the downstream end of axial passage 114

in separator screw 62, In operation, the end of adjustment member shank 136 is engaged with the



WO 2018/048672 PCT/US2017/049076

i4

facing ond of extension secticn 110 of centering pin 52, awdd the nner end of sleeve 1321

is
engaged with the downstream end of separator serew 62 Locking member 134 is rotatably
advanced inte engagement with the outer or downstream end of sleeve 132, which thus prevents
rotation of adinstment member 126 and locks the axial position of scparator screw 62, When it is
dexired to change the axial position of separator serew 62 so as to adjust the spacing between
pressure fights 87 and the inner surface of separator chamber wall 97, locking member 134 5
moved toward head 128 so as to enable adjustment menber 126 o be rotated. The user then
retates adjustment member 126 using head 128, and engagement betwesn separator screw
threads 118 and the threads of shank 130 function fo change the axial position of separator serew
62. Relative axial movement between separator screw 62 and drive pin 32 1s acconunodated by
slots 120 in the nner end of separator screw 62, Once the desired axial position of separaior
serew 62 Is attained, sleeve 132 s advanved tnwardly se that its inner end I8 engaged with the
end of separator serew 62, and locking member 134 s again advanced into engagement with the
onter end of sleeve 132 5o as to secnre the axial position of separator screw 62.

[0056] Fig. 9 15 an enlarged view of the wall 97 of separator chamber 64, showing the
discharge perforations or openings 99 that extend through the wall 97 30 as to establish
communication between separator chamber passage 66 and the exterior of separator chamber 64,
The openings 99 as shown in Fig. 9 have a constant dismeter throughout the length of each
opening 99, In an allernative construction as shown in Fig. 10, the openings in the separator
chamber wall 97 may be formed so as to have a reduced dimension nlet portion 136 and an
expanded dimension outer portion 138, The expanded dimension outer portion 138 may be
formed with g transverse inner surface shown at 140, which provides a relatively sudden
transition hetween inlet portion 136 and outer portion 138 In an alternative embodiment as
shown in Fig. 11, an expanded dimension outer portion 142 may be formed with flared side walls
which provide a more gradual transition between inlet portion 136 and the exterior surthce of
wall 97, In both alternative embodiments, the expanded dimension ouwter portion provides
pressure rebiet so as to facilifate the passage of material from passage 66 in separator chamber 64
through the openings or perforations in separator chamber wall 97 to the exterior of separator

chantber 64,
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{00571 Figs, 12-17 disclose an alterate cusbediment of the grinding arrangement 16,

Referring to Figs. 12, 13A, and 3B, Fig. 12 shows the grinder head 18 and mownting ring 20,
which may be similar 1o erthe same as the components shown in the enbodiment of Figs. 2 and
5. The mounting ring 20 may be supported by a ring hifter trolley 1202, which supports a front-
end of the grinding arrangement 16 at an attachment point 1204. Rather than the tapered
separator chamber 64 of Fig. 2, this embodiment may include a eylindrical separator chamber
1208 or tubalar structure .ha\«‘ing a eylindrical (parallel) sidewall 1210 that defines a constant
diameter separator passage 1304, The sidewall 1210 may tnclude a plurality of sidewall apertures
1216, The direction of product flow (a downsteam direction) 15 shown gencrally as 1218,
jO0AR] Figs. 13A and 138 show the mounting ring 20 further coupled o 2 support bridge
1308, which iclodes g circular bridge ving 1310 and two or more support bridge vibs 1312, Ouly
a small cut-away portion of a support bridge rib 1312 is shown in Fig. 12 for purposes of clarity.
The support bridge 1308 performs @ suntlar support function s the bridge section 88 and support
84 shown iy the embodiment of Fig. 2. The support bridge ribs 1312 may couple a bridge collar
13306 to the civeular bridge ring 1310, The cireular bridge ring 1310 may have threads 1314 and a
shounlder 1316, which operatively couple the bridge ring 1310 with corresponding threads 1224
et the mourting ring 20, Alteraatively, the shoulder may be fonmed in mounting ring 20.
{8039 The cylindrical separator chamber 1208 includes a Hared input flange 1320 and a
flared output flange 1322, and both may be ntegrally formed with the oylindricsl separator
chamber 1208, The flaved nput flange 1320 operatively maies with the bushing S8 so as to
recetve the food-product material via the collection passages 78 {and through corresponding
apertures in the bushing 538} in the orifice plate 32 (Big. 5).
jB06H] Figs. 14 and 15 iliustrate some of the same components as shown in ¥ ggs 2,8,
and &, such as the center pin 52, the knife holder 28, the blades 30a-30f, the orifice plate 32, and
the bushing SR, Moreover, the embodiments of Figs. 12-17 discloses differences from the
embodiments of Figs. 2, 5, and &, such as a constant diameter separator screw 1410 and the
cyvlindrical separator chamber 1208, Also included in this embodiment is a rigg valve asserably
1420 having a ring valve 1424, a ring valve carrier 1426, and a ring lock 1428. The ring valve
assembly 1420 provides an adjustinent to controel an amount, and in some embodinents, the size,

of the hard material processed through the separation chamber 1208, as described below.
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{00611 The ring valve 1424 has an iiternal conteal portion 1434 (best seen in Fig, 170)
in communication with the nose portion 1506 of the sepavator serew LAID, where the ring valve
£424 is in axial alignment with the separator serew 1410, The ring valve carrier 1426 18
configured to reciprovally displace the ring valve 1424 in an axial direction relative o the
separator serew 1416 50 as to vary a gap 1440 between the nose portion 1506 of the separator
serew 1410 and the internal condeal portion 1434 of the ring valve 1424, The size of the gap
1440 delermines an amowryt, and i some embodiments, g size of the hard material (along with
some soft material) that may be passed toward a discharge outlet 1430, In particular, the gap
1440 in the axial divection directly determines the amount of space between the inside diameter
of the ring valve 1423 and the nose 1506 separator serew 1414, and thus determines an amount,
and i some embodiments, the size of hard matter, that can pass therethrough. The discharge
outlet 1450 may be a pipe 1802 (see Fig. 18) or other conduit operatively coupled to an end of
the ring lock 1428, The discharge outlet leads to a waste container (not shown}.
[h061] As shown in Figs. 13A and 138, the flared output flange 1332 includes one or
more slots 1330 that communicate with corresponding pins 1332 in the fixed support collar
1336, Further, the ning valve 1424 may be reciprocally and axially displaced relative to the fixed
bridge support collar 1336. The ring valve 1424, the ring valve carriey 1426, and the ring lock
1428 of the ring valve assembly 1420 are configured to adjust the axial displacement of the ting
valve 1424 relative to the support collar 1336, This, in tum, adjusts the distance or gap 1440
between the nose portion 1506 of the separator screw 1410 and the internal comcal portion 1434
of the ring valve 1424, Note that the separator serew 1410 may be driven by rotation of the
center pin 32 (Fig. 14) as in the emboduments of Figs, 2, 5, and 6, and may be conpled to the

center pin 52 using a spline tting {see Fig. 16G) or other known interlocking configuration.

{00034 As best shown m Fig, 15, the support collar 1336 includes a threaded portion
1502, Further, the ring valve 1424 includes a threaded portion 1314, the ving valve carrier 1426

inchudes a threaded portion 1512, and the ring lock 1428 alse includes a threaded portion 1516,
To adjust the gap 1440, the threaded portion 1312 of the ring valve carrier 1426, when rotated
cooperstes with the mnternal threaded portion 1502 of the support collar 1336 to axially displace
the ring valve 1424 within the ring valve carrier 1426, When the ring valve carrier 1426 i

tightened against the support collar 1336, a shoulder 1518 of the ring valve 1424 is wrged agaiust
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# corresponsding shoulder 1520 of the ring valve carrier 1426 s0 as to urge the ring valve 1424
toward the separation chamber 1208, Accordingly, rotation of the ving valve carrier 1426 in the
axially direction may displace the ring valve 1424 within the collar 1336, Onee the desived gap is
achieved, the ring lock 1428 is tightened using a wrench 1526 or other suitable tool to prevent
further rotation of the ring valve carrier 1426,

{0064] Figs. 10A-16H show the separator serew 1410 in greater ditail. The separater
serew 1410 i disposed within the separator passage 1304 of the separator chamber 1208, and
inchudes a thread 1604, also referred to as a non-tapering helical pressure flight. The separator
serew 1410 15 defined by constant magor diameter 1610 and 8 constant minor diameter 1612
alang 18 body portion 1616, However, in some embodiments, the separator serew 1410 may
have a variable minor dismeter 1612, Rotation of the separstor screw 1410 within the separator
chamber 1208 causes separation of soff material from the mixture of soft material and hard
material, and forees most of the soft matenial through the aperfures 1216 in the sidewall 1210 of
the separator chamber 1208, and advances the hard material that does net fit through the
apertures 1216 in the downstreant direction 1218 toward the dixcharge outlet 1450,

{0065] The nose portion 1506 may include a plurality of angled ports or grooves 1620,
Preferably, the separator serew 1410 inchudes six grooves 1620, however any suitable number of
grooves 1620 may be mncluded, Hard roatter that 15 transporied toward the nose 1506 of the
separator screw 1410 within the separator chamber 1208 s partially crushed and advanced
forwardly as the nose portion 1306 rotates proximate to the internal coneal portion 1434 of the
ring valve 1424, The grooves 1620 in the nose portion 1306 and scalloped depressions 1710 in
the valve ring 1424 assist in grinding down and reducing in size hard material that may be oo
large to pass through the discharge end 1450, Note that approximately 99.8% of the soft material
is collected through the speriures 1213 with only gbout 0.2% of the soft material inadventently
exiting toward the discharge end 1458 as waste along with the haed material, This percentage
may vary slightly depending on the size of the gap 1440,

[B066] Figs. I7TA-17D show the ring valve 1424 in greater detail, Fig, 17C particalarty
shows the internsl conical portion 1434 of the ring valve 1424, which preferably neludes the
cight equidistantly spaced scalloped depressions 1710 However, any suitable number of

scalloped depressions may be used. The scallop depressions 1716, in conjunction with the nose
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1306 of the sepamtor screw 1410 and associated grooves 1620, may regulate the amount or stz
of hard materiad passed out through 8 passageway formed in the ring valve 1424 the ring valve
carrior 1426, and the ring lock 1428,

{00671 The ring valve assembly 1420 provides a quick, easy, and sccurate mechanism for
manually adjusting the grinder 16 parameters, typically relating to a particular bateh of food-
product to process. Once seb for 8 particular desired type of food processing, the amount of
rejected malerial, and hence overall yield, is relatively fixed and constant.

{H068] Fig. 18A is an exploded assembly view of pertinent components of the grinding
arvangement 16 of Figs 12-17, while Figs 18B and [8C are side and end views, respectively of
the grinding arrangement of Fig, 18A.

{0869 1t should be understood that the invenbion and 18 vanious embodiments are not
limited in its application to the details of construction and arrangements of the components set
forth herein. Variations and modifications of the foregoing are within the scope of the present
invention. It also being understood that the invention disclosed and defined herein extends to all
alternative combinations of two or more of the individual foatures mentioned or eviderst from the
lext andfor drawings. All of these different combinations constitute vanous allernative aspects of
the present invention, The embodiments deseribed hersin explain the best modes known for

practicing the invention and will enable others skilled in the art to utihize the imvention.
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CLAIMS
We claini
i. Aring adjustment assembly for a grinding machine having a grinding head, the

ring adjustment assembly, comprising:

& cylindrical separator chamber in communication with the grinding head:

the eylindrical separator chamber having a sidewall that defines a constant diameter
separator passage, the sidewall meluding a plurality of apertures;

the separator chamber having an mnlet end and an outlet end, the inlet end confipured to
recetve a mixture of soft material and hard material from an upstream portion of the grinding
head;

a separator serew disposed within the separator passage of the separator chamber, the
separator serew having a body portion and & nose portion;

a ring valve having an hiternal conical portion in communication with the nose portion of
the separator screw, the ring valve in axial alignment with the separator serew;

a ring valve carrier confipured o reciprocally displace the ring valve in an axial direction
refattve to the separator serew so as to vary 8 gap between the nose portion of the sepatator serew
ancd the internal conical portion of the ring valve; and

wherein the size of the gap determines an amound of the hard material that is passed

toward a discharge outlet of the ring adjustment assembly.

2. The ring adjustment assembly of elaim |, wherein the separator serew has a major

diameter and a minor diameter along the body portion.

3 The ring adjustment assembly of claim 1, wherein rotation of the separator screw
within the separator passage of the separator chamber causes separvation of the soft material from
the pixture of the soft material and the hard material, and forces the soft matenal through the

apertures i the sidewall of the separator chawber.
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4. The ring adjustment assembly of claim 1, wherein rotation of the separator screw

within the separator pagsage of the separator chamber advances the hard material in the nuixture

of the soft material and the hard nwteriad, in a downstream direction toward the discharge outlet.

3. The ring adjustment assembly of claim 1, wherein the separator serew includes

helical pressure flights that extend along a portion of the body portion.

6, The ring adjustment assembly of claim 3, wherein a diameter of the helical
pressure Hights is constant in 8 direction from the inlet end of the separator chamber toward the

nose portion.

7. The ring adjustment assembly of claim 1, wherein the nose portion of the
separator screw ncludes a plurabty of angled ports that facilitate grinding down or reducing
size, the hard material that {s advanced in a downstream divection within the separator passage by

the rotation of the separator serew,

& The ring adjustment assembly of claim 1, wherein the inlet end of the separator

chamber s flared.

9, The ring adjustment assembly of claim §, wherein the cutlet end ol the separator

chamber is flaved and is configured to uperatively couple to the ring valve.

Y A ring adjustment assembly for a grinding machine having a grinding head
defining an opening, the ring adjustment assembly comprising:
a separator assembly in communication with the grinding head, including:
a oylindrical separator chamber having o fared inlet end, and a Hared outlet end,
and a sidewall that defines a constant diameter separator passage;

the inlet end configured 10 receive a mixture of soft material and hard material

from @i upsiream poertion of the gninding head;
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a scparstor serew disposed within the separator passage of the sepamtor chamber,
the separator screw having a body portion and s nose portion;

a ring valve having an internal conical portion in communication with the nose portion of
the separator screw, the ring valve in axial ahignment with the separator screw;

a ring valve carrier configured to reciprocally displace the ring valvi tn an axial direction
relative to the separator serew s as o vary a gap between the nose portion of the separator screw
and the internal condeal portion of the ring valve; and

wherein the size of the gap determines an amount of the hard material that is passed

toward a discharge outlet of the ring adjustment assembly.

11, The ring adjostment assembly of claim 10, wherein the scparator screw has a

major dismeter and a minor diameter along the body portion.

12, Thering adjustment assenibly of claim 10, wherein the separator screw includes

helical pressure flights that extend along a portion of the body portion.

13, Thering sdjustment assembly of claim 12, wherem a diameter of the helical
pressure fights is constant 1 a direction from the inlet end of the separator chamber toward the

nOSE portion.

14, The ring adjustment assembly of claim 10, wherein the nose portion of the
separator screw includes a plurahty of angled ports that facilitate grinding down or redacing in
sive, the hard material that is advanced in the downstream divection within the separator passage

B

by the rotation of the separator screw.

15, Aring adjustment assembly for a grinding machine having a grinding head
defining an opening,
the grinding machine further comprising:
a rotatable food-product advancement member contained within the grinding

head;
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an orifice plate located within the opening of the grinding head, wherein the
ortfice plate defines an upstream surface and » downstream surface, and includes a plorality of
outer grinding openings extending between the upstream surface and the downstream surface for
discharging sofi material through the orifice plate upon rotation of the rotatable food-product
advancement member, and one or more collection passages extending between the upstream
surface and the downstream sorface for discharging a mixture of soft material and hard material
through the ortfice plate upon rotation of the rotatable food-product advancement member;

a separator assembly located downstream of the orifice plate, wherein the
separator asserably includes:

an upstrean inlet that receives the mixture of soft material and hard
material from the collection passages;

a cylindrical separator chamber having a sidewall that defines a constant
diameter scparator passage, wherein the separator passage receives the mixture of soft matenal
and hard material from the upstream inlet, and wherein the sidewall of the separator chamber
wnchudes a plurality of apertutes;

a separator screw digposed within the sepavator passage of the separator
chamber, the separator screw having a mjor diameter and a minor diameter along a body portion
thercof, wherein the separator serew is interconnected with the rotatable food-product
advancement member and s fotatable within the separator passage in response to rotation of the
rotatable food-product advancement mentber, wherein rotation of the separator screw causes
separation of soft material from the mixture of soft material and hard material, and forces the soft
material thwough the apertures in the sidewall of the separator chamber, and advances the hard
material in a downstream direction toward a discharge outlet;

the ring adjustment assembly comprising:
aving valve having an internal conteal portion in communication with a nose
partion of the separator serew, the ring valve in axial alignment with the separator serew;
a ring valve carrier configured o reciprocally displace the ring valve in an axial
direction relative 1o the separalor sCrew so as 1 vary a gap between the nose portion of the

separator serew and the internal conical portion of the ning valve; and
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wherein the size of the gap determuines an amowst of the hard material that 1s

passed toward the discharge outlet,

16, The grinding machine of claim 15, wherein the separator screw fncludes helical

pressure flights that extend along a portion of the body postion.

17, The grinding machine of claim 16, wherein a diameter of the helical pressure
flights is constant in a direction from the miet end of the separator chamber toward the nose

portion.

18, The grinding waching of clatm 15, wherein the nose portion of the separvator
serew includes a plurality of angled ports that facilitate grinding down or reducing in size, the
hard material that i advanced in the downstream direction within the separator passage hy the

rotation of the separator screw.

19, The ring adjustment assembly of elaim 15, wherein the mput end of the separator

chamber is flared.

20, The ring adjusiment assembly of claim 13, wherein the cutput end of the

separator chamber s Hlared and is configured to operatively couple to the ting valve,
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extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this interational apli)lication, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. in order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-14, drawn to a ring adjustment assembly.
Group lI: Claims 1-9, 15-20, drawn to a grinding machine.
-*-Note: Claims 1-9 are generic to both Groups | and II-*-

The inventions listed as Groups | and |l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

--See Extra Sheet--

1. I:] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. E] As all searchable claims could be searched without effort justifying additional fees, this Authority did not invitc payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional scarch fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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-*-Box Ill ? Observations where unity of invention is lacking-"-
SPECIAL TECHNICAL FEATURES

Group | has the special technical features of a cylindrical separator chamber having a flared inlet end, and a flared outlet end not
required by Group Il.

Group Il has the special technical features of a grinding machine having a grinding head defining an opening, the grinding machine
further comprising;

a rotatable food-product advancement member contained within the grinding head;

an orifice plate located within the opening of the grinding head wherein the orifice plate defines an upstream surface and a downstream
surface, and includes a plurality of outer grinding openings extending between the upstream surface and the downstream surface for
discharging soft material through the orifice plate upon rotation of the rotatable food-product advancement member, and one or more
collection passages extending between the upstream surface and the downstream surface for discharging a mixture of soft material and
hard material through the orifice plate upon rotation of the rotatable food-product advancement member;

wherein the separator screw is interconnected with the rotatable food-product advancement member and is rotatable within the
separator passage in response to rotation of the rotatable food-product advancement member, wherein rotation of the separator screw
causes separation of soft material from the mixture of soft material and hard material, not required by Group |.

SHARED TECHNICAL FEATURES

The only technical features shared between Groups | and 1l is ring adjustment assembly comprising:

a separator assembly in communication with the grinding bead, including:

a cylindrical separator chamber having a sidewall that defines a constant diameter separator passage;

the inlet end configured to receive a mixture of soft material and hard material from an upstream portion of the grinding head;

a separator screw disposed within the separator passage of the separator chamber, the separator screw having a body portion and a
nose portion;

a ring valve having an internal conical portion in communication with the nose portion of the separator screw, the ring valve in axial
alignment with the separator screw;

aring valve carrier configured to reciprocally displace the ring valve in an axial direction relative to the separator screw so as to vary a
gap between the nose portion of the separator screw and the internal conical portion of the ring valve; and

wherein the size of the gap determines an amount of the hard material that is passed toward a discharge outlet of the ring adjustment
assembly., which does not provide any contribution over the prior art as it is anticipated by by US 4,042,176 A to Beck et al. (hereinafter
"Beck").

Beck teaches a ring adjustment assembly (fig. 1; Title; Abstract) for a grinding machine having a grinding head (17; fig.1-2), the ring
adjustment assembly, comprising:

a cylindrical separator chamber (20; figs. 1-2; col 7, In 25-43) in communication with the grinding head (17; figs. 1-2);

the cylindrical separator (20) chamber having a sidewall (see cylindrical sidewall of separator 20 having perforations; figs. 1-2; col 9, 59
-68, col 10, In 1-33) that defines a constant diameter separator passage (see figs. 1-2; wherein the internal chamber of separator
cylinder 20 has a constant cylindrical diameter; col 10, In 33-38), the sidewall including a plurality of apertures (see apertures in cylinder
20; figs. 1-2; col 10, In 1-14));

the separator chamber having an inlet end (see inlet end generally 58 ; fig.2) and an outlet end (generally outlet 61; fig.2), the inlet end
configured to receive a mixture of soft material and hard material from an upstream portion of the grinding head (17; figs. 1-2; col 9, In 53
-66),

a separator screw (53,54, 55; fig.2-3) disposed within the separator passage (conveyor passage of cylinder 20) of the separator
chamber (20; figs. 2-3), the separator screw having a body portion (54) and a nose portion (generally 63; figs. 2-3);

aring valve (28, figs. 2-3; col 11, In 10-16) having an internal conical portion (60; fig. 2) in communication with the nose portion (63) of
the separator screw (54), the ring valve (28) in axial alignment with the separator screw (fig.2),

a ring valve carrier (62) configured to reciprocally displace the ring valve (28) in an axial direction relative to the separator screw (54) so
as to vary a gap between the nose portion of the separator screw and the internal conical portion of the ring valve (28; figs. 2-3; col 11,
In 19-33; wherein ring valve 28 is threadingly received in carrier 62 to facilitate reciprocal movement of the ring valve 28 with respect to
the carrier 62 to vary the valve gap 60); and wherein the size of the gap (60) determines an amount of the hard material that is passed
toward a discharge outlet of the ring adjustment assembly (col 11, In 10-37).

As the common features were known in the art at the time of the invention, they cannot be considered special technical features that
would otherwise unify the groups.

Therefore, Groups I-1l lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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