BENZOXAZOLES, BENZTHI AZOLES AND RELATED ANALOGS AS SI RTUI N MODULATORS
REFERENCE TO RELATED APPLI CATI ON This application clains the benefit of

U. S. Proweizomaliosdppl i cation No. 61/188, 688, filed AugueCTAR2003084853t he

di scl osure of which is incorporated herein by reference thereto. BACKGROUND
The Silent Information Regulator (SIR) fam |y of genes represents a highly
conserved group of genes present in the genones of organisns ranging from
archaebacteria to eukaryotes. The encoded SIR proteins are involved in

di verse processes fromregul ati on of 1gene silencing to DNA repair. The
proteins encoded by nenbers of the SIR gene fam |y show hi gh sequence
conservation in a 250 am no acid core donmain. A well-characterized gene in
this famly is S. cerevisiae SIR2, which is involved in silencing HM I oci
that contain information specifying yeast mating type, telonere position
effects and cel lragivig, v heystgasteSid s BIol@ mdehenos tora famly of

hi st one deacetyl asesnpERRASER2pRONBIrogINCOARD irAESalrmenel | a typhi murium
functions as an NAD (nicotinam de adeni ne di nucl eoti de) - dependent

ADP-ri bosyl transferase. The Sir2 protein is a class |IlIl deacetyl ase which
usesFREDDaOFaTHEs UBNYENGIEON Unl i ke ot her deacetyl ases, many of which are
i nvol ved in gene silencing, Sir2 is insensitive to class | and Il histone

deacet yl ase inghgitﬁgé?%é%? trjﬁUEhéﬂﬁﬂj n??”%%%ﬁﬁydfﬁ yfggégti of .n

acetyl -1ysine by Si ghf]y coupled SsI's, produci ng

ni cothaamhdegandeapnavel aacehp1yADPok hose ¢ANMpai-waliher NAbdependent
deacet yl ase act|V|Fy of Sir2 is essential for its functions which can
conneatl idthdy ogeghaahtiohe piddexsdd ukantmetmdioldes mhon -fFeast .odvanpalki an
Sir2 honol ogs have NAD-dependent hi stone deacetyl ase activity. Bi ochem cal
st udifésibave pehdwn izkhdtiosi.r 2 Mere reeellficeblet ythe epraeeati roventiipal
tails of histones H3 and H4, resulting in the _formation

of
1-C>é@éﬁ??SABPH%ﬁx&F%H%F?ﬁ@o@?ﬁaﬁﬂﬁé? SRS Y ¥R G dHRE 1 B%3F BopPad of
SI R2 di gla increased r sil.enci,ng .and a 30@6éonger Iifet Ean. I%Shas
receﬁf’ﬂif B&éHSShS‘M t RAAEd ¢ iBnal© %s of °The? c. *5f 88%ns % RePASHSI og,
SIr- %s%emﬁ'i‘? tgﬁc[i?- _FRLanogagt ey, g%‘réamge%%rgg%ﬁ“ £exieRd ljike $RaRel n
t hose organifsnms. This 1 nplies thgt the SIR2- dependent regul atory pat hway
for agkBenayose eghé¥madlpVvanghileheandriss bren ahls eanser yedeideday, Sir2

genes are believed to have evolved to enhance an organisns
the same assembly, thus allowing the respective portions to co-
exist at different temperatures. The plurality of extrusion
orifices, individually or in groups, extend through extrusion
orifice extensions that project through the insulation air

pocket or chamber so that the material to be pelletized or

granulated can pass therethrough.



heal th and stress resistance to increase its chance of surviving adversity.
In humans, there are seven Sir2-like genes (SIRT 1-SIRT7) that share the
conser vedwoabalopésc domain of Sir2. SIRTI is a nucl ear PpPCOIUS2009063583t he

hi ghest degree of sequence simlarity to Sir2. SIRTI regulates nultiple
cellular targets by deacetylation including the tunor suppressor p53, the
cellular signaling factor NFKB, and the FOXO transcription factor. SIRT3 is
a honmolog of SIRTlI that is conserved in prokaryotes and eukaryotes. The
SIRT3 protein is targeted to the mtdchondrial cristae by a uni que domain

| ocated at the N-term nus. SIRT3 has NAD+- dependent protein deacetyl ase
activity and is ubiquitously expressed, particularly in netabolically
active tissues. Upon transfer to the mtochondria, SIRT3 is believed to be
cl eapadkGCROUNR SFRITHEr INYENTION aND [PRIDRMARAChondrial matrix processing
peptidase (MPP). Caloric restriction has been known for over 70 years to

i nprove the heﬁhﬂhraﬁﬂeéxtenﬁlﬂhélﬂatégpan %ﬁuhﬁmﬁﬁts st 4 e ypgan,

i ke that of nmetazoans, is al so extended by interventions that resenble
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east gl ucose-responsive cAVMP (adenosine 3', 5’ nnnophosp ate) -
depe @d@lﬂhcﬁ&&&) patehwRimendarttdd fen spatot nank | dltsymesueblss it uddthgi, n
mutant sir2 strains, denonstrating that SIR2 is likely to be a key
downgbrre amaogipondnt S of Pahental didsc réestad 20on pabhday 71 SUNMARY , BPévi ded
herein are novel sirtuin-nmodul ati ng conpounds and met hods of use thereof.
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certarn enbodiment s ating co i ncréase fhe
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t her apeuti c appllcatlons i ncl udi ng, for exanpl e, increasing the |ifespan of
a celpupldre tioaat Wop carey/om1 ipree veamd | WoR @0 6V a7 vad | et Yhekedipstants amnd

di sorders including, for exanple, diseases or disorders related to aging or
st r esppldicatdras, odesit \Blheuprvdedendrut i F&ld seadds, are expressly

incorporated herein by reference as if set forth in their
entirety.

As well understood by those skilled in the art, die
plates used with rotating cutter hubs and blades, such as in
underwater pelletizing, have the extrusion orifices or through
die holes arranged in a generally circular pattern, or groups of
multiple die holes arranged (as in pods or clusters) in a
generally circular array. As so arranged, the rotating blades
can cut the extrudate as it exits the die holes along a circular

cutting face.



chenot her apeuti c i nduced neuropathy, neuropathy associated with an ischemc
event, ocul ar di seases and/or disorders, cardiovascul ar di sease, bl ood

cl ot ti ng wp=orodaee; | nfl ammati on, and/ or flushing, etc. PEratSeém0nsdul ati ng
conmpounds that increase the Ievel and/or activity of a sirtuin protein may
al so be used for treating a disease or disorder in a subject that would
benefit fromincreased mtochondrial activity, for enhancing nuscle

per formance, for increasing nmuscle ATP levels, or for treating or
preventing nmuscle tissue danage asso@i ated with hypoxia or ischema. In

ot her enbodi nents, sirtuin-nodul ati ng conpounds that decrease the |evel
and/or activity of a sirtuin protein nay be used for a variety of

t herapeutic applications including, for exanple, increasing cellular
sensitivity touUuskrepatentciNeasia@ ApeEosrs] Woekhd nPatent dpptércation
stinmulation of appetite, and/or stimnulation of weight gain, etc. As
descPubédctbioheMNdel BRL98hE0 ARPABIS icwhmsies ea agmilviistleyiery dibe apsabfect in
need thereof a pharnmaceutically_effectiye ampunt of a sirtuin-podul ating
conpBaRETPLY Eoft AU RtRS, PEhECELFREL ARNOdUIPRIRF e pBRhes1dhy BB

adm nistered_al qne_qr_.i.n_conbi nati on wth agther compounds, in¢l.uding_other
o Tt AP S RoatPat TRE OO ds S ot T LT ADEu: T L SRS, BETALEDES
DESCRL initio S eLell, e | 1 0md N d rases
shal TRt T s Bet ot bel B Ul st der s med arner i en. ta
tEChmE?é&‘sar&r@Qfﬁ\iﬂléi GHeer BEtUSAE hRi®i nofiaviend helisane MeRHd¥htASor
comonly understood to one of ordinary skill in the art. The term "agent"

i s upedxhenéi rcd otdendisswd aghienm cabdyeonpeural, heatriixgurchafbeherhcaligh
conpounds, a bi ol ogi cal macronol ecul e (such as a nuc]eic acid, an antibody,
a probhéch oisporiyonlated est , hea§inda %é]étlfidei}'?rormaé‘rﬂ"'e?(fﬁ%‘% iffde the
fronbi ol ogi cal materjals . such as bacteria, plants, fungi, or aninal
(parFF@BF%FFVrﬁaHﬁaF'&n%lgelIs or tissues. The activity of such agents may
render it suitgbke apdcrdhengpeuts cagepty vhiShbsed bLol ggbcabhyee
physi ol ogi cal | y, "or pharmacol ogi cally active substance (or substances) that
act s cbpealht t9bns LlerirGald M s S &Et fod hendierwht Bir-ogeanbahlkat iwhen
referring to a conpound is art-recognized and refers to a formof a
conmpeneg it aldovsudate | incbudangort icdosefd tiheswoiing obkpaoapdomded
adm ni stered, to be absorbed by, incorporated to, or otherw se
physibeltogieral theavbikgbleteo ansubjtdet eutpangentlesewhdrioughs which

adm nistered. "Biologically active_portion of a sirtujn" refers to a

por t PEREEFagesi A FHr Bt PR hBOFAGSE - bPEFo RO | VESTCSUERTYEE tRe
abil%%&t%%xd%%%%%gfﬁg% é%d“é%%ﬁ%¥é3éhe structure.

Vacuum heat insulating cavities between extrusion
nozzles are disclosed in U. 8. Patent No. 5,714,713 in a multi-
step process that includes electron beam welding while the die
components are maintained under high vacuum. This disclosure is
extended to vacuum heat insulation portions in areas
peripherally external to the extrusion nozzles for enhanced
insulation performance in U.S. Patent No. 5,989,0009.

Similarly, closed continuous thermal stabilization

cavities filled with air or gas are disclosed in U.S. Patent No.



active portions of a sirtuin may conprise the core domain of sirtuins.

Bi ol ogically active portions of SIRTlI having GenBank Accession No.
NP_036370wohato/maasonpass t he NAD+ bi ndi ng donmai n and t heCsaisgtmasassbi ndi ng
dormai n, for exanple, may include without limtation, am no acids 62-293 of
GenBank Accession No. NP_036370, which are encoded by nucl eotides 237 to
932 of GenBank Accession No. NM 012238. Therefore, this region is sonetines
referred to as the core donmain. O her biologically active portions of

SIRTlI, also sonetines referred to as4core domains, include about am no
acids 261 to 447 of GenBank Accession No. NP_036370, which are encoded by
nucl eotides 834 to 1394 of GenBank Accession No. NM 012238; about am no
acids 242 to 493 of GenBank Accession No. NP_036370, which are encoded by
nucl epbizdes3Z77 t 0 A&GSLt bén&EnPank vhecass oniNo. a NMEQk2238; ot abatigham no
acids 254 to 495 of GenBank Accession No. NP_036370, which are encoded by
nucl eetpdeat8id,t 090638 wf ROBaGKk AvvEssi yacNom NvE0IRR3Slogdd teer R
"conpani on animals" refers to cats and dogs. As used herein, the term

" doglaNufgeRbrésJganyr Aenber YHith h€osseeildSdCarPS 1B |1 R1$%S, 33Ihi ER t here
are a lar nunber .,of different breeds. The term "cat(s)" refers to a

el i e R PALRA g ot PESESRE bR "Bt 1P RABESY of Ot RECFRAFFS

rol | 4aBuuReIlEoFRhES cnePhlelbean 18hak] ko AR ifllood sugar or L

ket oaci dosi S, as well "as chronic, general netabolic abnormalities arising
from a prol onged-hkahphleod aygar Sldldss . dHleci®ase 1osghHE08Brman

tol erance. "Di abetes" enconpasses both the type | and type Il (Non Insulin
DepemdenhtDitatiatiess Nebddel uNoor DNl DIV) 6Br oB6ofditskd oties easkol Ther spkckact or s
for diabetes include the follow ng factors: waistline of nore than 40

i ncheg far mydftiprl i35 tynchesreof \isheihebl boeepr @ssidod opf130185na8RdSor

hi gher, triglycerides above 150 /dl, fasting blood glucose greater _than
100 RGPP Grichi GHicRPESORT pBREETER Aroftq eIAHEm HOTHGTaruFR - RERLEPL50

g/ L) warteD. e for MIERROICL el Sl 0ot e AL a0 264, BRASNIE Of

ef fective dosSe. Tn certdain odi nent s, means rug which

prodycestaf¥net idiy MBXLEMN He3RYRR 19y fietlal Ok nalii gEnaki. vel ¥zt B dose
whi ch produces a pre deternined response in 50% of test subjects or

pr epapatidonsiidhedt er or " LdBo" d€f enssdimdiiey amatieadeds zed neEdsulesell
| et hal dose. In certain enbodi nents, LD50 neans the dose of a drug which is
| et hahereiB0% of test subjects. The term "therapeutic index" is an
art-recogni zed termwhich refers to the therapeutic index of a dru%,
defined as LD5WPEBSoPatent Application Publication No. WO02003/031132
discloses the use of ceramic plates for insulation of the die
face from the heated portion of the die body.
Finally, Austrian patent application AT 503 368 Al
discloses a thermally insulated die plate assembly with a
detachable face plate that is sealed to the discharge end of the
extrusion orifice nozzles by an O-ring or metal seal. This die
plate assembly is very fragile and highly susceptible to process
melt leakage, thus requiring considerable maintenance.

There is, therefore, a need for a thermally insulated

die plate assembly which is robust in construction, retains the



The term "hyperinsulinem a” refers to a state in an individual in which the
| evel of insulin in the blood is higher than normal. The term"insulin
resi st ancwO 208f@9&7t 0 a state in which a nornmal anmount @CTiUSSMI0MSPI oduces
a subnormal biol ogic response relative to the biological response in a
subj ect that does not have insulin resistance. An "insulin resistance

di sorder," as discussed herein, refers to any di sease or condition that is
caused by or contributed to by insulin resistance. Exanples include:

di abet es, obesity, netabolic syndron®, insulin-resistance syndrones,
syndronme X, insulin resistance, high blood pressure, hypertension, high

bl ood chol esterol, dyslipidem a, hyperlipidema, dyslipidem a,

at heroscl erotic disease including stroke, coronary artery di sease or
myocahe odrftar o i an,sdiRet gtyteit fon hy petuiseki Nesw amahdi onance and
hyper proi nsul i nem a, inpaired glucose tol erance, delayed insulin rel ease,
di abetrbvidesphiigat pemrsorimacicedi ng coronary heart di sease, angi na pectoris,
congestive heart failure, stroke, cognitive functions in denentia,
retinopathy, peripheral neuropathy, nephropathy, glomerulonephritis,

gl oner ul I o%' , ) syndrone, hypertensi ve nephroscl erosis sone
type netrial, breast, prostate, and col on),

conpl i cati ons %Fprﬁﬂaemgxl pO%S{lfgele& r&PéOCB!E{ﬂé/e Agaliidn f SuEh 2%

menstrual irregularities Kt er Ity, irregultar ovul ation, "polycystic
ovar ipgR cayRdHRR AREN) Is LhBedyYsEHORRY a Chohesteidhal ehahadrdibsendens,
such asgal | stones, chol ecystitis and cholelithiasis, gout, obstructive
sIeemhapnaalamdgrespdyarormlpingleﬂsv1©s$eammihﬂﬂkispedd¢tbomeaMS99rte.g.
osteoporosis in particular. The term"|ivestock aninals" refers to
donesxmm%wmaQEQUadnupédélnﬂh|cme¢h%nH@@% thd%@?%mﬁﬁﬂfhralsﬁwﬂfQﬁ néaignd

various byproducts, e.g., a bovine a |nal i ngl udi,n attl d ot
nenb€P§V§VaPﬁ€ genughBosupﬁtﬁﬁ?@ln%1 i rad éﬁﬁ Iﬁﬁﬁﬁﬁﬁﬁgtl H@tﬁnd
ot her rs of the gen vi.ne n| e t her
nenbgﬁfe 3¥her§%ﬁlvegwlﬁgl§¥ 5%5‘ gggtsgand o?%enggﬁ%%$§?o§B¥%%qggnus
Capr g Honesd | Gl mwsdwhegsr%&aﬂ far spesdahdgedyt asksusideh as

use as a beast of b e.g., an equine animal including donmestic horses
and efheugheey snaft iglel deny | ¢f Bopi faees gerusnddtys £rdhe ther mp'svarsesd " i S

known in the art, and exenplary manmal s include humans, primates, |ivestock
animﬂxdditmluhén@dmmﬁum%nnpﬁi@¢n9§ ﬁh&:@iec@#pém(ﬁﬁSﬁWb%NStPeﬂ@rm
canines, felines, etc.) and rodents mce and rats)._ "

i ndi \ﬂWawdorSFﬁ@n@ﬁd@aﬁ smageréping fngﬁl dbelsT e dr e°ft§€|’?€tsal I‘S‘}lF]ﬁdla\H dual s
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blades engaging a cutting surface or cutting die face associated
with the downstream side of the die plate in a manner well known
in the art of pelletizing.

The thermally insulated die plate assembly of the
present invention is retained in position in a conventional
manner by fasteners that connect the melting and mixing
components, the die plate, and the pellet transport components.
The nose cone, optionally a separate component, is retained in

position as required by the normally provided nose cone anchor



or may not be associated with insulin resistance. The terns "parenteral
adm ni stration" and "adm ni stered parenterally" are art-recogni zed and
refer to wodew/mbesadm ni stration other than enteral andPCoOMiSCENw/053553
adm nistration, usually by injection, and includes, without [imtation,
i ntravenous, intranuscular, intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal
subcut aneous, subcuticular, intraarticul are, subcapsul ar, subarachnoid,
intraspinal, and intrasternal injectiéon and infusion. A "patient",
"subject”, "individual" or "host" refers to either a human or a non-human
animal. The term "pharnmaceutically acceptable carrier” is art-recogni zed
and refers to a pharmaceutically-acceptable material, conposition or
vehi glatr sichi @suadkirgubddonysaidskd | skelledi buernthe exet pi estimigaluent or
encapsul ating material, involved in carrying or transporting any subject
conpadietrmad oreguwirpoihent finédecfs Faghiredr pekemgstare €attepcdldserisn t he
sense of being conpatible with the subject conposition and its conmponents
and Adt the diomwlatse tHEEEE PRV eRMECRI NPT ST o Ha LB s WFIEH SR8y serve
as pharnac%gtigglly acceptable carriers include: (1) sugars, such as
| act 6§EPSG"ddEs€ "and sucrose; (2) starches, such as corn starch and potato
starch; (3) ce | 0sen gy i LS L YR yES, gguch sadi Sak ymgthyl
cel lul ose, ethy léEe!?u?ose and g@#%u ose_apetate;ﬁ?ﬁ) powder ed tTragacant h;
(5) mRldorda@lkcdalath Ntnk 7 prletctit (Bhvexeidhenks it iasl Bpcoarhult &y and
suppository waxes; (9) oils, such as peanut oil, cottonseed oil, safflower
oi |, meesdnE noj la cltaet oih, ther dognkstaerdms@ildearmmidie (18¢egkydel ®f such as
propyl ene glycol; (11) polyols, such as glycerin, sorbitol, mannitol and
pol yetiey Imhrt eyl yedy; prefersbeérs fosundmndas cienyeral bvt 614a8larh@avidiy-at e;
(13) agar; (14) buffering agents, such as ma neikgn1h¥dr xi de aqg al. um num
hydr dXiedePe¥1BRERY gi f ¢ dSUERBF SR GYeh- FHEE Nat 8FFERY7) PR dnithe
sal i ne; 8).. Ringer's solution: (19) l..al co > ) osphat ffer
ol LSS A P LB ST e R RERTY o SARpAriBle SrbbtiateSTonat oy o s
phar npeeutd cak; fagmyialdans: Jhegd ek cR’ aRMERE | £ngq Obncbhghapest ithe
treatnment Is art-recognized and Tefers to admnistration of a drug to a
host .cildcullar SpagivefhSicer efrPdy Obft eexeddudioml BBOEf estatdondoé tHea aswant ed
condition (e.g., disease or other unwanted state of the host animal) then
t he thheatreiged scprophglractidge ithus divpdesedths t¢wetdwst cayatmstinto,
devel opi ng the unwanted condition, whereas if adm nistered after .
ngniﬁéﬁﬁ%ﬁ%h}%ﬁ tHhe Gﬁ“ﬁﬂf@ﬁ Qﬁﬂﬁqi(ﬁﬁcqqﬁ?tr%%ﬁnéhtQ¥¥qqkﬁ%pé@ﬁq¥
(I'eﬁeééiSEiIr%ﬁ%“%%&ééﬁdéf}gﬁfgr ridge is preferably trapezoidal in
vertical cross-section with the extrusion orifices extending
centrally therethrough. Orifice protrusions project from the
upper surface of the raised ridge at the extrusion orifice
locations so that the extrusion orifices extend through the
orifice protrusions.
Finally, a cover plate with holes matching the orifice
protrusions 1is sized to fit over and into the cutout cavity in
the die plate body to complete the downstream side of the die

plate assembly and form a generally planar die face. In



aneliorate or maintain the existing unwanted condition or side effects
therefronm). The term "pyrogen-free", with reference to a conposition,
refers tovaommpesi’ti on t hat does not contain a pyrogenPCh/Usr00063sns t hat
woul d | ead to an adverse effect (e.g., irritation, fever, inflammtion,
diarrhea, respiratory distress, endotoxic shock, etc.) in a subject to

whi ch the conposition has been adm nistered. For exanple, the termis neant
to enconpass conpositions that are free of, or substantially free of, an
endot oxi n such as, for exanple, a |ipopolysaccharide (LPS). "Replicative
|ifespan” of a cell refers to the nunber of daughter cells produced by an
i ndi vidual "nother cell." "Chronol ogi cal agi ng" or "chronol ogi cal
lifespan,” on the other hand, refers to the length of time a popul ati on of
nondiavicdditignceldise res@tnsani abtie vhenhdeprdwsad wlatmt £ & embshihkbacheasi ng

the lifespan of a cell"” or "extending the lifespan of a cell,” as applied
to cel Ioumteniogard srsichr efenfonms | herelhsi agnf hgunahben of daeglerdificel | s
produced by one cell; increasin%ltheabiLity of _cells or. organisns to cope

Wi t h PEotessdongndaBgnbaet apRgeine. putaistepnmalgr oPEi nshe atiior Geiditdasi ng
t he abilk%y f cell.s.or g&gﬁnisns to surwviyve and.exi iving state
u

i |
for PORH Corititl BPerTEThone; ad’ e M HeiRedl o1 Br s mtast.

heat ck i ress, 54 er. redi at Lo ham.cal Ly-i c
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i nadeudice vudy i £0d hevebhedlibi-espan i&an e dmicicasstedyrat theasti sakqut
10% 20% 30% 40% 50% 60% or between 20% and 70% 30% and 60% 40% and
60% endrarfe tivs g irfetdeo ger adeseriidred atbjagient "tSia tdiien-faste vat i ng conpound”
refers to a conpound that increases the level of a sirtuin protein and/or
i ncreases at | @@t bhéckpepdi t9f ofthe sFPVErn DI /S | hSER eskFHp| ahp

enbodj nent , sjrtuin-activatjng conpound i pcrease at |east one,

bl o SISEER ‘ot 0Pt PO AU BPORBAT bPeR FBReCousduelos SBoims0s
75% % or . ggg! bigl_qgi cal Lvities:of si LN ot.ai.ns
incl@ %% eagetgﬁg ioE? e.d%?y%f_ f%’pn%gng%%h§@§; %%?eh%é%%gtif%épggfn

I ncr eaginie 0enom C rel-abll | taboild eNchdg HaRSEr | Rii i1 #4Pd ¢9aGEOl ldneg the
segregation of oxidized proteins between nother and daughter céells.

" Sirtaggbdiaaiedl Nori i ee s protaumdber, ofhidie skt Whandeacety! asmapitigi n
famly, or preferably to the sir2 famly, which include yeast Sir2 (GenBank
AccessimalINg. 1R53886) die. felasgansTiser tRitkpessBatk WeeesstonhRober is
NP_501912), and human SI RTI (GenBank Accession No. NM 012238 and NP_036370
(or ARSI PE FPUE RnBanRIALEBRERER B™) NWPOEDSEE, NGl F8b5g3d

NP—O%%%¥%rably about 0.5 mm to about 1.0 mm. Stated another way,

the thicknesgs of the air chamber is preferably about 5% to about
10% of the thickness of the die plate assembly.

The raised circular ridge and associated orifice
protrusions which encompass and extend the extrusion orifices
from the base of the cutout cavity to the matching holes of the
cover plate are together referred to herein as the “extrusion
orifice extensions”. The extrusion orifice extensions for each

of the extrusion orifices or die holes extend fully through the



NP_085096, and AF083107) proteins. Qher famly nenbers include the four
addi tional yeast Sir2-like genes terned "HST genes" (honol ogues of Sir two)
HSTI , HST™RO 2b®I89@nd HST4, and the five other human hompCegise®oNSISRT 3,

hSI RT4, hSIRT5, hSIRT6 and hSIRT7 (Brachmann et al. (1995) Genes Dev.
9:2888 and Frye et al. (1999) BBRC 260:273). Preferred sirtuins are those
that share nore simlarities wwth SIRTI, i.e., hSIRTI, and/or Sir2 than
with SIRT2, such as those nenbers having at | east part of the N-term na
sequence present in SIRTI and absent 8in SIRT2 such as SIRT3 has. "SIRTI
protein" refers to a nenber of the sir2 famly of sirtuin deacetylases. In
one enbodi nent, a SIRTlI protein includes yeast Sir2 (GenBank Accession

No. P53685), C. elegans Sir-2.1 (CGenBank Accession No. NP_501912), human

SI RTlz iCenBate AGesshon tNoe MV P12238x0endPoN36378 EatrAER83H0B)) thand
equi val ents and fragnments thereof. |In another enbodinent, a SIRTI protein
incImmexmaumglwpﬂmuﬂahin@pmﬁmising a sequence consisting of, or consisting
essentially of, the am no acid sequence set forth in GenBank Accession Nos.

NP I033370 NP %@;F@r NG 61 S ﬂm@g%g@lglyovepsségso §F1RT|atﬁt0§tdeﬁ§
ot Foicdon” EBRBdTe ABLBSS: AR IRp (3RS 0n SN s e (BB greT oo
Eﬁcﬁiélfa%%a%%r P%p*s%i&g?@?m&@%i%“5‘0%‘2"3%@0305&’ oL n SBaericL )

to akQiti 2bBud of  the 2y @RamBOr.50,THE QirMMHenEeRseriesi ¥erasi ro acid
substitutions; an am no acid sequence that is at |east 60% 70% 80% 90%

95% tHpm=7Yp AB%1lridP%idepdbikat oo CGhaBark BetessnonhEosyR036370,
NP_501912, NP_085096, NP _036369, or P53685, and functional fragnents
therémbtaﬁﬂyﬂnﬁnIQﬁm ofidae pﬁvth&n1@ﬂ%oI@h@t%deaﬁéﬁﬁbégs gadg. the
ort hol ogs and paralogs) variants or fragne of Gbnggnk Acces |on Nos.

NP_0SE375 tueons P TRPLHRS0esS RiEE 058569, v biChsseaEac
;I,S:)tR-Ig-Yzan r Ogﬁlgn"gil%z-sr;ﬂ]g;?o ! O}g ?ll’l a.].'"l SI é%t é‘ﬂ?geq:l n" e%%gg—{Zérpr O%EI %thexSI R-I-G

ern" “refer to uman, sirtuin

deac%c}glalw&fifﬁtﬂsats@%tc:L%rt%dh%'ﬁmlpgguacrott@.t§hg“cdHtfoe' AubPakkl Wizad y in
appr oxiat e

t he am no acid conserved catal ytic domai n. For exanpl e,
" Sl RE: qumer n” refers to a nmenber of the sirtuin deacetyl ase protein
famly that is honologous to SIRTI protein. I'n one enbodiment, a SIRT3
protein incl udegheunaovst RTBlaEGenBaiouvAccessd omade AREOLE42, Chﬁmm?ﬂl or
NP_001017524) and nmouse SIRT3 (GenBank Accession No. NP 071878) protelns
corrosion, abrasion, and wear-resistant metal. The cover plate
can contain at least one circumferential expansion groove on at
least one face and preferably contains a multiplicity of
circumferential expansion grooves on at least one face. When
expansion grooves are formed on both faces, they are preferably
arranged in a staggeringly alternating configuration.
Preferably, the cover plate is welded in position with nickel
steel. More preferably, the cover plate is attached by welding

with nickel steel at peripheral grooves circumferentially

surrounding the cover plate and at weld locations between the



and equi val ents and fragnents thereof. In another enbodi ment, a SIRT3
protein includes a pol ypeptide conprising a sequence consisting of, or
consi sti nyoesmanbdéeal |y of, the am no acid sequence set PoTtUS2000/0&858Bank
Accessi on Nos. AAH01042, NP_036371, NP_001017524, or NP_071878. SIRT3
proteins include polypeptides conprising all or a portion of the amno acid
sequence set forth in GenBank Accessi on AAH01042, NP_036371, NP_001017524,
or NP_071878; the amino acid sequence set forth in GenBank Accession Nos.
AAH01042, NP_036371, NP_001017524, orP NP_071878 with 1 to about 2, 3, 5, 7,
10, 15, 20, 30, 50, 75 ornore conservative am no acid substitutions; an

am no acid sequence that is at least 60% 70% 80% 90% 95% 96% 97%
98% or 99% identical to GenBank Accession Nos. AAHO01042, NP_036371,
NP_OQi@ta524enar NP_01RE8 781 Bk f prettirardlorfsr agh@ntthd heneatie Rof ypept i des
of the invention also include honologs (e.g., orthol ogs and paral ogs),

vari asver glafteadpodietss, of GenBank Accession Nos. AAH01042, NP_036371,
NP_001017524, or NP_071878. In _one enbodinment, a SIRT3 protein includes a
fragment of SIER® pPatei Alakat Bpr 6fucERebytheERRLEE iRFHERERT oM6ndri al

mat ri rocessi eptldase (NPP) d or a_mtochondri al |nterned|a&p
pept (ﬁ%ﬁ)"%ﬁ¥ (EFFE VRS A% nPEEPEET on ™ VEREACRI sC8Fed

syst %&qe&%m _ g%a' stfﬁ 1.9 afdarady “éié@é d ﬁ%wrph%r al l'y”
are art-reco nlze refe he adm ni strati on~of subj ect

COWDQsi&éeonskii@é@p%t I €heOr aet hersurmlt egd aknetrhan thauditest | y1un§o he
central nervous system such that it enters the patient's system and, thus,

i's sulgjpdtretdd tet @htddrsnandd ectiterhéakengr etesdes:s The ttérem didendpeet i
agent” is art-recognized and refers to any chemcal noiety that is a
bi ol &dydval £9, W@Itﬂﬂdmaclal Wlebr agﬂffér pHESEEgi @l ficeRt i \?-”@Wla’ﬁfééf t hat

ts | | 1 | | t. The t
iﬁbim"caqy St e udbe) RIFRE BoAynasin, b eiuvﬁé?"w?ﬁ%ae@%%ﬁ =t PBatent or
gre"%“ct' 9” dééea%‘% Oé é@t%i‘ga‘f”*}ae% ce,f AE3LE %‘?ﬁ’ Xééé&ﬁ o, grent al
evelopnen OF SondTTTons TH an anine human. e'term herapeutlc

ef f eGlperniiar Era%%al Z?ﬂuﬂad r efgfese did ) OC%|he0rd§¥St§ﬂ&€eefﬂc?&§
anlnals particularly mamual s, and nore partlcularly hunmans caused by a

phar mmewlml éyeﬁﬁfiMEhéubéﬁréndel teuhrhrese Khdvet apeuthosk! wafifldetd ve
anount” neans that amount of such a substance that produces sone desired
| ocalirortheystrdvi ¢ ef fect at a reasonable benefit/risk ratio applicable to

any treatnment. The therapeutically effective amunt of such substance will
vary In a first embodiment of the present invention, the

thermally insulated die plate assembly is configured with a one-
piece die plate body. In a second embodiment of the present
invention, the thermally insulated die plate assembly 1is
configured with a two-piece die plate body having a removable
center die insert thermally insulated in accordance with the
present invention which is peripherally surrounded by a die
plate outer ring thermally regulated by at least one of
electrical resistance, induction, steam, and thermal transfer

fluid.



dependi ng upon the subject and di sease condition being treated, the weight
and age of the subject, the severity of the disease condition, the manner
of adm niwonratwwaseeand the |ike, which can readily be detrernise@d/ossssbne of
ordinary skill in the art. For exanple, certain conpositions described
herein may be adm nistered in a sufficient ambunt to produce a desired
effect at a reasonable benefit/risk ratio applicable to such
treatment."Treating" a condition or disease refers to curing as well as
aneliorating at | east one synptom ofl®@he condition or disease. The term
"vision inmpairment” refers to dimnished vision, which is often only
partially reversible or irreversible upon treatnment (e.g., surgery).
Particularly severe vision inpairnent is terned "blindness" or "vision
| oss", which rakensdd herohpl ehe |tossn ofdvesipdatevilsdodyr Whesdnitlearde0/ 200
t hat cannot be inproved with corrective |enses, or a visual field of |ess
t han t20 deguets gﬁan@m@Y(QQ thgr dée rrldts)when Shet (Hss ol aebr $hlen one
aspect, the invention provides, novel sirtuin-nodulating conpounds for
SRacaP

t r eaBRG S2rd /T PHeIht + g CaM GBT Gdr Pét P ARUTRERSRSC s&rger §nd
:j.”c' lg?{engrer‘é%raﬁé”péeent%é SRS 'Réegg.s"{r?erc%m‘io% 9D O ROLNG L HlesS.

i abet’es, “obesi Ty, neur odegenerative di seases, ocular di seases and
di Sorg(i%rt%, KA OVASEULREN i 8RaSRs A9 i Aidn Agyeibs@r dar 8, chf-Lameti on,
cancér, and/or flushing, etc. Sirtuinnmddul ati ng conpounds that increase the
| evelcoandraictdeti.vity of a sirtuin protein may al so be used for treating a
di sease or disorder in a subject that would benefit fromincreased

m tochondri al dati\ddditiar enbanbemgngusdhe petfeor nbace, b6r umdrifeasi ng
muscl e ATP levels, or for treating or preventing nuscle tissue damage
assodlaied vt h HyPoRPRUSAT] SBHHNE EReRr copipatdas dike| 8se82he S may

be suitable for,use in a pharmaceuti_c ositian, and/ or gne or re
mot nots GRScl SEbh R r dri TP LEHT 1 s CoBhbEAPRERE. R Eh AR 303 ng i
conpgﬁﬁ f. L i pyentj r éﬁ?%g d St puct yr al  Forrul ). or a
sal t g? gﬁf%aﬁkrggn:é%ggﬁé%ﬁnz??g , éﬁh g%?lis indep%%geﬁ¥rféggﬁé€%¢d
froma aReh R avhies et Re &@maqmaghagbmrpfollthé&di@df;ée i sabl k@RER 1 s
sel ected from hydrogen, halo, -OH -CN, C-C fluoro-substituted al kyl,
- 0- (Gio G1)sd | sl Disdbdni tulteedhat kyl TheSHdliatGR) ¢huoing sbhatiesutudohsal kyl ,
C-C4 alkyl, -0-(G-C4) alkyl, -S-(GC-C 4) alkyl and C3-C7 cycl oal kyl ;
engage the raised annular cutting face. The raised annular
cutting face should be at least 0.025 millimeters higher than
the surrounding die face and preferably is at least 0.50
millimeters above the surrounding die face.
Preferably, at least the surface of the annular

cutting face engaged by the cutting blades is subjected to an

enhancing surface treatment. The enhancing surface treatment
includes at least one of nitriding, carbonitriding,
electroplating, electroless plating, electroless nickel

dispersion treatments, flame spraying including high velocity
applications, thermal spraying, plasma treatment, electrolytic

plasma treatments, sintering, powder coating, vacuum deposition,



each of W and W2 is independently selected fromN, Oor S, wherein when one
of W and W2 is N then the other of W and W2 is selected fromOand S; Xis
sel ect ed woamo/awee( =O) -f , -C(=O) -NHf , -NHC(=S)-f , PCTUS) 093551,
-NH-SC=0)-1, -SC=0-NH1, -SC=0 2-NH 1, -NHSC=02-1, -NH S(=0) 2-NR5-f
-NR5-S(=0) 2-NH-f , -NHC(=OOf , -O(=ONHf , -NH C(=ONR 5-f ,
-NR5-C(=O)NH-f , -NH-NR 5-f , -NR5-NH-f , -ONHf , -NHOf , -NHCR 5R6-f
, -CRBR6-NH-f , -NHC(=NR 5)-f , -C(=NR5)-NHf , -C(=0O-NHCR 5R6-f ,
-CRBR6-NH-C(O) -f , -NHC(=S)-CR 5R6-¥1, -CR5R6-C(=S)-NH-f , -NHS(O -CR
5R6-f , -CR5R6-S(O)-NH , -NHS(O 2-CR5R6-f , -CR5R6-S(O 2-NH-f
-NHC(=0-0CR 5R6-f , -CRBR6-OC(=O -NHf , -NH-C(=0O -NR 5-CR5R6-f , and
-CR5R6- 0O C(=0O) -NR 5-f, wherein f represents where X is bound to Rl, and:
each dRerdrd 1IRG a1 nilgpentdeidn y skeyettel faporhydpogeniof, - Gpualteyling- CF3
and (G -C 3 alkyl)-CF 3; Rl is selected froma carbocycle and a heterocycle
ot hert et cuelsr |itjgéd892fam @eitgnavher hasrl Surimstd obbeaymenbst resudd Wit h
one to two substltutents |nd endently selected fromhalo, -CN, C-C4

al kylin caeezléyeindy kyRtrarhpent fl%rg‘%aﬂzsﬁlm%ﬁeal Wetal OSR¥bIdeSRy.

2! GGG k%f%ﬁwai‘%‘é?‘) U APORER ) Erdi 2ol 104 5rfy e oFE ¢ 4

al kyl9i N0 44N aﬁ%c&oﬁ%fhéﬁigﬁ) EﬂgfeQQLECéﬁr§EE$|kr@%@%eNEB R4

and whe 1 1s phenyl, Rl 1s also optionally substituted wt

3, 4- Rt hybenedd 0xy, aiﬂ@é@eﬁubihubmhﬁ@r%nkiﬁﬁlhyl@ﬂ@dlQxy the cutting

3, 4- et hyl enedi oxy, or fluoro-substituted 3, 4-ethyl enedi oxy, wherein each R4
i s i rMceperdaht bjlosétiedeecat r banbydepperximadel@ -C Rl kyllivetens R& are
taken together with the nitrogen atomto which they are bound to _forma 4-
to 8-%@3@?9@@ -sat ur atPé‘@ﬂ‘Pé%aé’rldfoycl Ehgpt i SFEAtPSESr i §i4%y ofE addisfiSénal

het er oat om.sel ect e om S(=0),, and O wherein when R4 is
al ky [PPHIETHAGRA (i g)or’{ﬁ “Hrljaei NSRS it M}?ﬂ%&ﬁg ‘one or nore -OH, fluoro,
-NH2, -NH(G -C 4a| kyl), -N(Gi - C 4 al kyl)2, -NH(CH2CH20OCH3), or
-N(CH2CH20CH3) 2 and when two R4 are taken together with the nitrogen atom
to which they atf baykd® felr@dr tpidgaenhanedasabitiaked hefarmeac! e,
the saturated heterocycle is optionally substl tuted at a carbon atomw th
- OH, prdtr@sicalkyaref Ifoamed -Ni2at- NidaEt OHe ablylular- N(iGig C 4nd each

al kyl') 2, - NH(CH2CH2OCH3) , or - N(CH2CH20CH3) 2; and R is selected froma 4-7
menbersid icsr st us o caalheqc@mb@ym@tbb@ﬁatt@ne to a multiplicity of

extrusion orifices arranged in groups, pods, and clusters. The

orifice protrusions can be of any geometry including at Ileast
one of oval, round, square, triangular, rectangular, polygonal,
and in wmany combinations. Similarly, the orifice protrusions
can be arranged concentrically, alternating, in a staggering
configuration, and linearly, and can be positioned parallel to
the arc of rotation of the cutting blades, perpendicular to the
arc and including kidney to comma-like configurations.

In addition, the extrusion orifices can be of any
geometry including but not limited to round, oval, square,

rectangular, triangular, pentagonal, hexagonal, polygonal,



the rest of the conmpound through a carbon ring atom wherein Ris
optionally substituted with one to two substitutents independently sel ected
from hal ow0-2€Nd/01@67C 3 al kyl, C3-C7 cycl oal kyl, G -C 2 PCuarses09ssdsss i t ut ed
alkyl, -OR4, -S-R4, -(C-C2 alkyl)-N(R4)(R4), -N(R4)(R4), -NHCH
2-CH(OH)-CH 20H, -0-CH 2-CH(OH)-CH 20H, -0-(C -C 2 alkyl)-NR 4)(R4),
-(G-C2 alkyl)-O0(G-C2 alkyl)-N(R4)(R4), -C(O-NNR 4)(R4), -(C-C2
al kyl)-C(O-N(R 4) (R4), -0O phenyl, phenyl, and a second heterocycle, and
when R is phenyl, Ris also optionall¥ substituted with 3, 4-nethyl enedi oxy,
fluoro-substituted 3, 4-nethyl enedi oxy, 3, 4-ethyl enedi oxy, or
fluoro-substituted 3, 4-ethyl enedi oxy, wherein any phenyl or second
het er ocycl e substituent of R2 is optionally substituted with hal o; -CN,
C - Cslzllen,, ©ad€al1fl uenetest ahd edngl kybmbindt(iGn CtRereof. A
fluoro-substituted alkyl, -0-(C-C 3) alkyl,-S-(G-C 3) alkyl, -S-(G-C 2)
f 1 uomeslsuilpdtiictitiye o fal dytyus Nbh ( CGri€igesakhkyl kendof NA{EFeCeBF 2 galokgltrywi t h
the provisos that: when Xis -NHS(OQ 2-f , each of Z1, Z2 and Z3 are CR
and mwt@cwlﬁén ot e Rrdpiisgea 19F Sitssthaifed phenyl; when X is

3. are.CR and ane Wis O not

O-NHf , h f Z1 nd
og'gi 2)nal ly sub thJ)iL%H p‘?% rtl%cﬁ %Zrﬁﬁm%ﬁen i &5 NAR( %?j?épegiﬁlﬁkf& are

CH, d n t enyl ;
when TR gted S Pt g Soelas z%%eﬁ%?“ RV N
and i2aNgnyhed hed sit%eaﬁlt %ﬁ&ii}ﬂ &\flelﬂhé s sy Nt'sf thefhaang Z2

are é@&l?nC(OCI—B) 8%\lis N, is Oand Rl is 3,5-dichloropyridin-4-yl

t hen ikZulated 2-omet tyé- kyPidiedigl amwdd-ed dowmest2ean phHdtChn2-afdjacéhti s N,
Z2 is CH Z3 is CN, WL is S, W is N, andR1|s4rrethoxyphenyI then R2
IS n(itheplﬁ?é@IfaM@e W a®m inFRORRD- &nSIZELatZQnaﬁéIrZBoﬁi‘iétCHr R $TRMpRY s O

d R2 - chl h l_th t | : wh X -NH S(O
) Sppnaiag PP A AT RETR GGG £0E G BT S pyridin-a-yl Chen Rl
;ﬁd”% are Gl P SRR AR %R%'.s B M

hy dy,ox¥MpReny thla_gmam;allm&;mdmaié 9&&&%&4@1@ 1§t ra.la‘crdmﬂnc%or mul a

(I) X 1s additionally Selected from -NH C(=0) - CR5R6-f and
- CRORG-NH e @Qrérdding object in which the insulation air pocket or
air chamber surrounds extrusion orifice extensions configured as
a raised circular ridge and associated orifice protrusions,
through which the extrusion orifices extend to the die face.
Another object of the present invention is to provide
a thermally insulated die plate assembly in accordance with the
preceding object in which the insulation air pocket or air
chamber is formed by machining or cutting out a cavity in the
downstream side of a die plate body leaving in place the raised
circular ridge. The cavity is closed by a cover plate having a

counterbore sized to match the extrusion orifice extensions and

with holes to match the distal ends of the orifice protrusions.



In certain enbodi nents of a conpound of Structural Fornmula (1), Ris
additionally selected from-(GC -C2 alkyl)-N(R4)(R4), -0-CH 2CH( OH) CH2CH,
-0 (G -G8oabiydiyesl( R4) (R4), and -N(R4) (R4) . I n certai rCEdseoaomessss of a
compound of Structural Forrmula (1), when Rl is phenyl, Rl may additionally
be optionally substituted with O (saturated heterocycle),
fluoro-substituted -O (saturated heterocycle), and Cl-C4 al kyl- substituted
O (saturated heterocycle) (e.g., O (saturated heterocycle), where the

het erocycle is substituted with G-Calkyl). In certain enbodi nents of a
compound of Structural Forrmula (1), when R4 is alkyl, R4 may additionally
be optionally substituted with -0-(G-C 4 alkyl). In certain enbodi nents of
a conmpound of Structural Forrmula (1), when two R4 are taken together with
the nitrogen akgalto sfbehet hepjace befindhkeo possert 441 nvend-ienbes edo
saturated heterocycle, the saturated heterocycle is optionally substituted
at amprosuldst id utheirwahilyr dgenvlated witd pChied aadenblyf | inr ecswsiaincet ed
G-C4 alkyl, or -(CH2)2-O CH3. |n certain enbodinents of a conpound of

St r udtidhial tiRdr Fr‘dPaP(I]%Ceq:@Q sOBpeFonar thlL?SSt‘Fl'tl‘Elt &aifech lé’d%ﬁﬁi i Bﬁ%l a

A LB B it Al MYy o
L0, o oo skt oo o

Structura rimul a I'S optiona ysubtltuted with

the agditt ipnah ihstdddiepbnpOrasatyr aheculmet exeeuslieh, ower@id sPethe
saturated heterocycle substl tuent of Ris optionally substituted with hal o;

-CN, die- Ghcal.kyl, G -C2 fluoro-substituted alkyl , -0-(G-C
2f | uor o- substituted al k ), -0-(G-C4 alkyl), -S-(G-C4 alkyl), -S-(G-C?2
fl uor osubsti t uted Kyl %/urtlmf(@b; ecih gifkyihe a%leswi( C}n@eﬂta‘PRyPFZ tol n

certai n enbodi nents OE a c und of Structural For gl) an henyl or
secomf s (ﬁ:yE]r'lﬁrg‘a ¥ tﬁf%%a&eq?zdjr% Bgﬁ En& T3P EUbSt FPufE (‘fy%]l%laﬁcy
addi t i. na ts s eéﬁ 0 ﬁCél IM dé% S (s
o U EheRberb A1l ihcn CHLE Sl aon sl
SUbSt;J&dk%’E (S " aPRaRSaieRddid | ecsnffgﬁﬁédsuastﬂothw Sas@t stl%bnnaorth@
conmpound of Forrmula I in the first enbodinment. In certain enbodi nents, the
compatdised Straglar akriBgemdral (Agsdsiseté@coed fiicempmritrusioneesbaiam such
enbodi nents, the conpound of Structural

to retain the heat in the raised ridge and orifice protrusions

in order to maintain the process melt at a desired temperature

in the extrusion orifices at the die face.

It is another object of the present invention to
provide a thermally insulated die plate assembly in accordance
with the preceding objects in which the insulation air pocket or
alr chamber is vented to the atmosphere outside of the die plate
assembly to maintain the temperature and pressure conditions
inside Ehe cavity or chamber equilibrated to the atmosphere.

It is a further object of the present invention to

provide a thermally insulated die plate assembly in accordance



Formula (I) is selected from , and In certain enbodi nents, Ris selected
fromhydrogen, -(CG-C4) alkyl-N(R7)(R7), -(G-C4) alkyl-C(O-NR 7)(R7),

- (C2-A4) wbkygloma@eRR7, and - (C2-C4) al kyl -N(R7) - C( O - R7 POTASRA0QI0B553

enbodi ments, R is hydrogen. In certain enbodi nents, Z1 and Z2 are both CR
In particul ar enbodi ments, each of Z1, Z2 and Z3 are CR In certain of

t hese enbodi nents, Ris H such that in certain enbodi nents, each of Zland
Z2 are CH, each of Z*and Z3 are CH, each of Z2 and Z3 are CH, or all of Z1,
Z2 and Z3 are CH. In certain enbodi neéits, WL is selected fromO and S and
W2 is N In other enbodinments, W2 is selected fromOor S and W is N
Exanpl es of suchenbodi nents include those where WL is Oand W2 is NNW is N
and W2 is O W is Sand W is N and WL is Nand W2 is S. In certain
enbodiiment $hB4 pseselieayedobtesthydigemidial ehe- GiieCiptatd kodands
fluoro- substituted G -C alkyl. In certain enbodinents, R4 is hydrogen. In
cer t aianfEhodidrem s whiersl 2badyl nsirmidividn .CR, R and R4 are both H In
certain errbodl nents, X is selected from-NH C(=0) -f -C(=O)-NH-f ,

-NH C(=S) - Y@(b-S?nN ef QPIF-FSF—@-t t1’“55 EGFSﬂFl-tf 1“"8@’&@’12 N fo

R S‘w&wfs ¢ therpalTe S %ﬁ%cewwm%t% Doy, R R e

Gl S, AR Sl 0 8 g PRS0

'CR5 g¥{ﬂ$5 in- “ﬁ*Eﬂﬁa-é&é&gﬂ%%dhstruﬁﬂie@rSiﬁ¥2u3&h§ , a - Nienfeia@1<0- CR
5R6-f 5R6- O C(=0) - NH-f, -NH C(=0) -NR 5- CR5R6-f, -CR5R6-0O C(=0O -NR 5-f,
- NH Ger®erCRliERG s e ramnhr KRR AN (=@ +eOglatd rowset arimguch enbodi nent s,
Xis -C(=O-NHf . In other enbodinents, Xis -C(=0)-NHCR 5R6-f , where R5
and R6 are opt iSdriall W@ﬁo@p@%@ﬂﬂ?yobéﬁéét@é ﬁh@@ﬁ?@ﬁ@@e#@r@@%lﬁ

alkyl. I'n certain such enbo R6 .are both hydro I n .an
exenptQr yPE‘Pr’ﬁb@I? mefit 5@?@%@ lRiFI-Riategl BE ki FE ar @Sﬁgfr‘géﬁ

and R4 n nmenpt S cycl es
corrprl 5y nrgdaonee o?”lt&'l ﬁ 37) fg@fggel ect et frl(&:}m ﬁﬁh%ﬁ tghés qﬁg%g)tar%{ |%cul ar
enmbodi RS, o tﬁesﬁl%ctﬁgaéé 0pY; et eRQENC] @ CIOEPE LS NE dRBRe 197 4t or
nitrogens. In particular 'enbodi nents, RL7is selected from hetérocycl es
conpréespdith il hhddtead det eiantonby seégin:lamladr omS and N. In other

embodi ments, Rl is selected fromheterocycles conprising up to three
het er oat ons selfectirkl r ohy ectingdoNbe sgtetf@utHerherein is to provide a

thermally insulated die plate assembly which will conform to
conventional forms of manufacture, will have improved strength
and robustness, will maintain the insulating air pocket tightly
sealed to provide improved thermal insulation in operation, and
will Dbe economically feasible, 1long-lasting and relatively
trouble-free in use.

These together with other objects and advantages which
will become subsequently apparent reside in the details of
construction and operation as more fully hereinafter described

and claimed, reference being had to the accompanying drawings



enbodi ments, Rl is selected from heterocycles conprising up to three

het eroatons selected fromO and S. Alternatively, in certain enbodi nents,
R1 is an woybiomap@ry. Certai n exanpl es of Rl include: | n ®ETEsRIVIHEESH3
enbodi nents, Rl is selected from and In the enbodi nrents above, Rl is
optionally substituted by 1 or 2 substituents independently selected from
halo, G-Calkyl, -(G-C4 alkyl)-N(R4)(R4), -0-CH 2CH(OH) CH2OH and -0-R 4,
particularly halo and (G -C4) alkyl. In certain enbodinments, RL is
triazolyl optionally substituted with5one or nore substituents sel ected

fromhalo and (G -C4) alkyl. In certain enbodinments, RL is optionally
substituted 2-triazolyl. In certain enbodinents, RL is optionally
substituted triazolyl and Xis -C(=O-NHf . In certain enbodinents, Rl is

sel ectashifdPrE Ghertorndbser subbéiéiurnl skeehaneedl kr earbal ao TikA pided |

-(G -4 alkyl)-N(R4) (R4), -0-CH 2CH(OH) CH2OH and -O-R4. In one aspect, Rl

i s sulistaugiteed- Wi th one or nore groups selected from-F, -C, -CH,

sseel | eecctteedd ffrr oomm: S. In certain such enbodinents, Rl is sel ected

fromln certain enbodinents, Ris selected fromaryl and heteroaryl.

Examl.es. of ' T MTED DI E PLATE ASSEMBLY FOR UNDERWATER

PELL | NVENTI ON The present invention

general |y rel atasnh apn Lasu alereies ol gbecasagnhiotd Qingioey by uBgernat er
ot a

pelletizers an er granul ation processes that inclu ce or

nonf | g Qpbdeimaat i 68. aMuHRsREd | Gaddlatddedps eﬁeatel RveRHR riel at es
to an insulated die plate assenbly that includes a thin continuous air
pocketcanrddrardenitor he grrexssntt henpeat boassanbthicucbhe hasselblypsits eam
portion of the die plate assenbly is thernmally insulated fromthe

downse¥ earsigurts dpdy qonrstbameti@Benbl y, thus al | ow ng the respective

portions to co exist at different _.te ratyres. .The ral Lty of extrusion
orifices, indi @S y2orts na@r(‘?&ﬂérgp e?fg“efr?ﬁto]tfbhvgﬂgﬁﬁg‘horﬁecﬁﬁlﬁ

j I
CELETELG 1 RhPLPL A, ALEOM Lie g ol il o shiiero
t her gt ough BAGKEROMND :Q:cér Heod Wérﬁ%d’%?e%' STOWRT: ulaJnﬁféM@é ef,

pel | eti'zati on equi prrent and its use
Figure 3 is a partial cut-away perspective view of the

die plate assembly shown in Figure 1, illustrating the
agsociation of the various components.

Figure 4 is a schematic vertical sectional view of a
second embodiment of a thermally insulated die plate assembly in
accordance with the present invention in which the assembly is
of a two-piece construction, including a removable center die

insert and die plate outer ring.

Figure 5 1is a schematic vertical cut-away side
perspective view of one-half of the removable center insert of

the die plate assembly shown in Figure 4.



foll ow ng extrusi on processi ng have been inplenented for many years by Gl a
I ndustries, Inc. ("Gala"), the assignee of the present invention.

Pel | eti zawoeniuditess7and die plates, in particular, are decoruskesssss n pri or
art disclosures including, for exanple, U S. Patents Nos . 4,123, 207,

4,500, 271, 4,621,996, 4,728,276, 5,059,103, 5,403,176, 6,824, 371,

7,033,152, U. S. Patent Application Publication Nos. 20060165834 and
20070254059, Gernman Patents and Applications including DE 32 43 332, DE 37
02 841, DE 87 01 490, DE 196 51 354,1@and Worl d Patent Application

Publ i cati ons WO2006/ 081140 and WO2006/ 087179 . These patents and
applications are all owned by Gala and are expressly incorporated herein by
reference as if set forth in their entirety. As well understood by those
skilled in thermguredi® phakes aspgdrydd hviewabiEngdit E6mhpbHbatandhbhades,
such as in underwater pelletizing, have the extrusion orifices or through
di e Hal esiqureangedilduatgenang |theidevhal pdt ttden,alr ghewpsrofRneud pl e
die holes arranged (as in pods or_cl usterfgl in a generally circular array.
As sdéher mariged Ayt ifgs e S Pl Ah PTSATURIR™ as it exits the

die holes along .a circular cutting face. U S. Patent No. 4,378,964 and Wrl d
Pat ent Appl i cati & HSubl i ¢t i%f%&“%@SE?@O?@gﬁp&%&v&evjae‘?lruP i yer die

| catt - VOL9S. Trsct ! aver die
pl at ¢ assenb dhd Of o ST t@%ﬁ@s}.fﬁgé@{'% eg%f)agéngg%g@wsmm iy whi ¢

an insul-ation Tayer, prefera zi rconr um oxli positioned

bet waannihe podynel,ithe Wie gbatgnang tige | ayessacuprd iy thageutadang
face of " the die. AdjaCent or proximal to the insulation |ayer is a heating
chamhgle tdridige Widtrisi @iy cdsdeihtededtdrayifdiui d f or nai nt enance of the
tenperature of the die . U S Patent No. 4,764,100 discloses a die plate
construction spdguiecad| ysdescetipenptbe batbphakerspadtdniezarieon of @ astic

extrudate including a closed insul ating spage formeci3 beévveen t he basepl ate
and tIRYGUtRIHE pRLEDy hidisgh WhFRed over, 1s assembled onto the top

of the removable center insert shown in Figure 7 to form the air
pocket or air chamber of the die plate assembly shown in Figure
4.

Figure 9 1is an enlarged schematic vertical section
view showing the cover plate of Figure 8 assembled onto the
removable insert shown in Figure 7 with the welds in place
around the periphery of the cover plate and around the extrusion
orifices, together with a hard face on the downstream surface of
the cover plate.

Figure 10 is an exploded schematic vertical section
view of a thermally insulated die plate assembly similar to
Figure 4 in which the removable center insert includes a

separate center heating coil.



penetrates the extrusion nozzles, and optional inserts serve to further
strengt hen and support the structure. Vacuum heat insulating cavities
bet ween ewoOrosvwageénozzl es are disclosed in U. S . PateRCTNS2008/053543 713 in
a nmultistep process that includes electron beamwelding while the die
conponents are mai ntai ned under high vacuum This disclosure is extended to
vacuum heat insulation portions in areas peripherally external to the
extrusion nozzles for enhanced insulation performance in U S. Patent No.
5,989,009. Simlarly, closed continubols thermal stabilization cavities
filled wth air or gas are disclosed in U S. Patent No.6, 976, 834.
Additionally, brazing in a furnace at high tenperature, 900C to 1200DC,
under vacuumis disclosed as a nanufacturing process with controlled
cool i ng under ahgofreko pPreyefnt eaxiedatd oncbhpskytpr egentspeEr@iveoppotituwni ty
to introduce vacuuminto the thermal stabilization cavities. German Patent
Appl ilddvistmraNdngDEV@3 o0 408ninduGatiemsPatent Ghel i hpabbdelnlgctbEI200 05
026 disclose a hollow space or a nmultiplicity thereof in the inner region
of t RECREHELENS| dle 3ERPTORECFo Ve ENEx PERSSHT O VEMN e t enperat ure
control by virtue of the reduction of mass necessitating tenperature
mai nt enance and thusly introducing thermal insulation. Use of solid,
|1 quinglrn8% F9RDEATRTPTHIOR 1030 T SREMERRED ShvBIAsAierein. Wrld Patent
Appl reatTo i CPO0370 0 0SE e use of ceramc
plates for insghahictigroforhy @irerkased ramddendens edrpothé oinventhendi e
body. Finally, Austrian patent application AT 503 368 Al discloses a
t her pmdel y expdaliaked dine gledbd lassénbliy witbh dedetadkaisteodacéhpltat €hehat is
sealed to the discharge end of the extrusion orifice nozzles by _an 0-ring
or mimyensdan i sn@te pla&egssd@bl ytiss FEPPSf r &§i | hgnd dRitghRily of
susceptible tq process nelt | eakage, fhus regyiring ns%derable

y

T8l nEORSNEUCTHIR 0and TREFRITPEAT & Floed OFBP S or REEI yEPF &I dtbd the

following description or illustrated in the drawings. The

invention is capable of other embodiments and of being practiced
or carried out in various ways. Also, in describing the
preferred embodiments, specific terminology will be resorted to
for the sake of clarity. It is to be understood that each
specific term includes all technical equivalents which operate
in a similar manner to accomplish a similar purpose.

Referring to the drawings, Figures 1, 2 and 3

illustrate one embodiment of the present invention associated

with components of a pelletizer, such as an underwater
pelletizer. The pelletizer includes an inlet housing 12 from a
melting and/or mixing apparatus (not shown). The inlet housing

12 includes a passageway 14 for molten material or other
extrudate (hereinafter collectively referred to as ‘“process

melt”) that can include organic materials, oligomers, polymers,



die plate assenbly which is robust in construction, retains theair pocket
in a sealed condition, requires | ow nmai ntenance and provi des high

per f or marmwo 20108UAMMARY OF THE | NVENTI ON The thermal |y i nparaiSeaodsisspl at e
assenbly of the present invention is installed in a conventional nmanner
between the nelting and/or m xi ng devices and the pellet transport
conponent s including nmechani cal, pneunmatic, and/or fluid conveyance. The
upstream side of the insulated die plate assenbly receives nolten polyner
or other fluidized material fromtheldrelting/ m xing devices that is
subsequent |y extruded through the nultiplicity of orifices extending from
the upstream side to the downstream side of the die plate assenbly to form
extruded strands of material. The extruded strands, with at |east marginal
cool wagesar arUtcdutihpeldred schyrdstt abi tigowtt iRt ehd ddgstenpagilngigegut ti ng
surface or cutting die face associated with the downstream side of the die
pl at &loise aomnngf wdeldedosowrhe nprheeast meflipetd ethei ngpsthitemnt heidal byf

insul ated die plate assenbly of the_present invention is retained in

posi tihen §H AL eIRENt PEnANGTERHFES 11¢ aPlafer SIIPMP obnAeREt¥Het#R| diing and

m xi ng _conponents, the die plat and the pell trans t conponents. The
nose SRR RONE iy EhS R SfRRbReR PO ISR h SRSieroRs

r equi o] I proyi de S n chog bal i r od by
oot T e B T L e R A e
ent erpnaRe R4 tﬁochﬂﬂ@ekﬁjénp&B@ed'£S£%ﬁE§¥thﬁPUah ERRYEALaONAG | Nhetk and
outlet orifices, respectively . The thermally insulated die plate assenbly
i n actomwdance wiHeh theepdedentod nientdaxew sthgeadedaldty baemeshdy immehi ni ng
a cutout in the downstream side or die face side of a die plate body,

pr ef &haisiageldorpeng 4 8geplr aldse ceéerel &6 candt gt Thies pdisigiadr yeod tim&ocut out
cavi%%€§hould ext end beyond the circul ar fattern or array of extrusiaon

or i f it&€3GLQROTRIESs U tH-a R sed %i r B BFTPREGEY whFBR RRFENESTENd©

27 be rigidly affixed to or unitary wi e die plate 10 an
enconpas§es LNe: 41. affixed t it ith the die plate 1 a

need not be attachedly connected as herein described.

The single-body die plate assembly 10 contains a
multiplicity of extrusion orifices 22 concentrically arranged
singly or in multiples thereof in at least one annular ring that
extends from the upstream face 24 to the downstream face or die
face 26 of the die plate assembly 10. A plurality of cutter
blades 28 mounted on a rotatably driven cutter hub 30 in a
cutting chamber (not shown) cut the extruded and at least
partially solidified process melt extruded through orifices 22
into pellets at the cutting surface of the die face 26. The
pellets thusly formed are transported mechanically,
pneumatically, hydraulically, or in combinations thereof to
downstream processing, such as a dewatering system, drying

equipment and the like.



circular pattern or array of extrusion orifices or die holes. The raised
circular ridge thus divides the cutout cavity into, preferably, an annul ar
out er secwpanitamesea circul ar i nner section. The rai sed ecrast@w/osisdye is
preferably trapezoidal in vertical cross- section with the extrusion
orifices extending centrally therethrough. Orifice protrusions project from
the upper surface of the raised ridge at the extrusion orifice |locations so
that the extrusion orifices extend through the orifice protrusions.

Finally, a cover plate with holes natzhing the orifice protrusions is sized
to fit over and into the cutout cavity in the die plate body to conplete
the downstream side of the die plate assenbly and forma generally pl anar
die face. Inaddition, the upstream side of the cover plate is nachined with
a counterbore whkChiiconboste LR ddi®160N 6 gHBatie Ofipt kA ter i féEemajor
protrusions and defines the outside wall of the air cavity around the

ori f comppnetitesi odste anpd dttee baidged &€i aoul acovedgeplafie G6ver [H atkins
attached around its periphery to the die plate body and attached around its
mat clkiong iholes taix heogkstalorergiinf chRELEK] 3%Te PRBEREUSLON® adifAcéALet he

die face., The thickness of the cover plate i.s |ess than_ fhe depth of the
Ut 0BE. G (PPS NEECYRER THE GOVBPCRPaNe Sl P gt G¢ nPASCEoREKI 1y

flat, conty n%ﬁ%su Lt ROGK i S fhanher. i ;plfa&r@e%fﬂrow 54_(:; e£aka§;ﬂs

circularr1dgé antd associ a orifrce protrusions, ichair anber

generakl Ye-pah@digl Leikheedi & acs. plhe tdihngsstrE the atkhambanben is on
the order of about 0.05 mllineters (m) to about 6.0 mm and preferably
aboutth@. xhusd cab@iti flidegmm2 Shaiat atlotdegh wayraisedt biiekndss efidgke air
chanmber is preferably about 5% to about 10% of the thickness of the die

pl at 84asfenbeég. iFhethei séowrstrredmr faafgecindckesddicat plabei fhady and
protrusi ons whi ch enconpass and extend the extrusion orifjices fromthe base

of t RELEACOUPERAAESLPRP t Re mATEHIRPahI €8 &Om Rf cbher idds 3t e (£66et her
refe%&%%r%o hf{?inmﬁﬁmﬁpe égéEEHgkﬁ”]define the extrusion orifice
extensions, generally designated by reference numeral 31.

The upstream side of the cover plate 38 is provided
with a generally circular counterbore 76 which conforms to and
receives the circular array of orifice protrusions 35. The
counterbore 76 has outlet holes 39 which match the orifice
protrusions 35 and form the distal ends 68 of the extrusion
orifices 22. The distal ends 70 of protrusions 35 then fit into
the matching holes 39 in the cover plate 38. The raised
circular ridge 34 and associated heat conducting protrusions 35,
which encompass and provide heat to the distal end 68 of the
extrusion orifices 22, thus extend through and are surrounded by
the air chamber 32.

In order to form the air pocket or air chamber 32,

the central area of the downstream face 26 of die plate body 36



orifice extensions" . The extrusion orifice extensions for each of the
extrusion orifices or die holes extend fully through theair chanber so that
the orifiweewiamsiions are surrounded by the thermal |y iPosaisatovngssasr. The
air chanber is preferably vented to the atnosphere outside the die plate
assenbly, such as through one or nore channels in the die plate body to
provide for atnospheric equilibriumof the air chanber. The air chanber
thus forns a thermally insulating air pocket or chanber between the :
typically heated upstream side of tmodie plate assenbly and the downstream
side formng the die face, which contacts the cooling water of the waterbox
in an underwater pelletizer, or other cooling nedium associated with a
rotating cutter hub and bl ade assenbly. The cover plate should be nade of a
chenmijgaln, GOMQsi 88, A asi®NtoaRdade -4 8l stanhrmictiessTher covetitpl at e
can contain at |east one circunferential expansion groove on at |east one
face3and mrtef ersahl tyy caBt akhendsnvetiopld diltey extwisicomferehicas 22pansi on
grooves on at |east one face. Wen expansion grooves are fornmed on both
faceds whefeardlyr dosmast widit diedra el st hggetafgr y9aet éfnaki Rgace,
configuration. Preferably, the cover_plate is welded in position wt

o kel LeRuER WBF 6 Ay BN (b CUVEIeh! A Ts STRACHER BSH aPRG wi th

B:grggg %EFloﬁipﬁ r&gﬂg&@la@%%g%%§ %Erc%@ge£%@E5 [ fsgkkoqgg&fgytgg'cover

at we ocations en thedistal end of the orifice

prot iyl opg; aad thgddskdasofathricovenepl aieibpl @3 . ihbe die Bhatgakody of
the thermally insulated die plate assenbly according to the present

i nverptiter Gaftthieort her mahldy areglihededchycabyrs wecalilon heat | The s psti€dcknown
to those skilled in the art, such as thermal regulation fluid as required
to empretramdoms t3heasingleivanter Sormedhdudiiagpltthe bBadhinengopreseiscnal
inlet and outlet orifices, respectively. Alternatjvely, the die plate body
can B&% hERRE | er edbFapEalnyvath| elie " ot 89 el d9S ca? r esi &’Fr‘zrc",’ L
inducti%p

prefera H%?”‘tﬁﬂ? protrusions 35 are configured as separate
collars of the same material as the die plate body 36 (and ridge
34) and are adhered to the top of ridge 34 as by welding or the
like.

Circular cover plate 38 with holes 39 matching the
distal ends 70 of the orifice protrusions 35 overlays the recess
cavity 33 and is attachedly connected to die plate body 36 and
to orifice protrusions 34 by brazing, welding, or similar
technique known to those skilled in the art. Preferably, the
cover plate 38 is constructed of an abrasion and corrosion
resistant metal and, more preferably, is constructed of nickel
steel. Similarly, attachment of the cover plate 38 to the die
plate body 36 and to the distal ends 70 of orifice protrusions
35 is preferably achieved by welding and, more preferably, is

achieved by nickel steel welding. Weldments 40 and 42 are



thermal transfer fluid. Preferably, the die plate body is heated by
electric heaters in techniques known to those skilled in the art. In a
first enbwoizoemtioes? t he present invention, the thermall yCirrusseadoatsssssli e

pl ate assenbly is configured with a onepiece die plate body. In a second
enbodi mrent of the present invention, the thermally insulated die plate
assenbly is configured with a two-piece die plate body having a renovabl e
center die insert thermally insulated in accordance with the present
invention which is peripherally surrdunded by a die plate outer ring
thermally regul ated by at | east one of electrical resistance, induction,
steam and thermal transfer fluid. As used herein the term"die plate body"
is intended to include the body of the die plate when the assenbly of the
pr es et fiere@mtindnyl smadaf aguretrasmievae: i Ecgroonsekr ULT | perdpiet-hd 1y
renovabl e center die insert in conbination with the die plate outer ring
when aploaitasdentsioyars wlaifa R eahd nirte iohei eeectonsarachpéns BA wbdichion to
having the die face of uniformplanarity, the annular cutting face
contéFﬁin@lﬁﬁg'm@ﬁeﬂeﬁﬁﬂﬁﬁ(ﬁatPRP¥ﬁ%?Wcé3%ro??%si6h§?aéndeﬁaroﬁﬁh i ch

penetrate the nulggﬂi ity oé%gxtrusion %hgfigg_ can raised g certain
0 €

di;tgﬁg ?gﬁéﬁgsthe re ??inﬁ . %?gonogf t dire 'ftdce, 2§°kn%ﬁﬁlF pﬁSSe
skil lg i'd'lf?/!lﬁlgartghe The ot ati g cybt ing phades hy§a@@9%<agt hege ,ra'tflgd

annul ar cutti face. The raised annular cutting flace shoul d be at | east
0. 02pemilhicratielesidd gher i hassifgequebourdicnerdiedacesandupr ehebakhy i s at
|l east 0.50 mllinmeters above the surrounding die face. Preferably, at |east

t he siowhatceeam tfrceanofll ahecutite nujldtee ebedgagedhyy pdweighrtahgedgad8d is
subj ected to an enhancing surface treatnment. The enhancing surface
t r eat®@ent thecldidesPaRtPed2?dBneé Sof LY S r iR 1 ¢ar BARERKE| mrich form

-elecgy%gggiJ¥Lf§¥e§éég£$§ggp£ﬁgi%%%i% %ggfﬂﬁgférﬂ§k§£d maintain the
peripheral edge 80 solidly against the ledge 82.

The surface of the cover plate 38 and thus the
downstream face 26 1is preferably coated with a chemical,
abrasion, corrosion, and wear resistant coating 60 as described
hereinbelow. Once weldment 42 is in place, along with wear
resistant coating 60, if includéd, the distal end 68 of the
extrusion orifices 22 can be completed by machining £from the
downstream side of the die plate assembly, such as with an EDM
machine or otherwise as known by those skilled in the art, thus
clearing any weld 42 and coating 60 from the extrusion orifice
distal end 68.

The raised circular ridge 34 is preferably trapezoidal
in vertical cross-section to aid in channeling heat to the
orifice protrusions 35, which transfer the heat from the raised

ridge to the die face 26, thus maintaining the process melt at a



di spersion treatnents, flanme spraying including high velocity applications,
thermal spraying, plasma treatnment, electrolytic plasna treatnents,

si nt er i ngwvopowdapescoat i ng, vacuum deposition, chem cal vapoUSdePosisss on,
physi cal vapor deposition, sputtering techniques and spray coating. These
surface treatnents result in nmetallizing, attachnent of netal nitride,
nmetal carbides, netal carbonitrides, and dianond- |ike carbon and can be
used singly and in any conbination. Different surface treatnments can be
applied to different circunferential2l anes on the cutting face and shoul d
be at | east approximately 0.025 mllimeters in thickness. Preferably, the
treatnents are at |east approximately 0.50 mllinmeters in thickness. The
rai sed circular ridge and associated orifice protrusions are forned in at

| easlc@R@cantehPerdtihe il €REhertirliceEnpPLREEUSOM AR IC OMi@I B8 at ahaast
one to a multiplicity of extrusion orifices arranged in groups, pods, and
cl uster sasdihet oriinf | ceeptbhgusi onsbuah hehegfmadny génaelayedncliali pdase | east
one of oval, round, square, triangular, rectangul ar, polygonal, and in nmany
conbPsSEMBAY.. Si hhiey a t hEaperpridalpr o¥PesSiBAStEAR berhr tdifgegaised
concentrically,, alternating, in _a st ering configuration, .and |inearly,
and E&XkC aﬁb§?ksﬁﬁeﬁsp§F§%FEFego fﬁ§%§$cs%$P?%t§P'oﬁ%5? FhaggufFErPRS ™

bl adege AELPANAIGH AL hOstBRA! HANhIIC! Ul DoekT dRet o LMLl LR
configurations. 1n addition, the“extrusion oriTicés can be of any geonetry
i ncl ydi ngebiddotnbi Foheddidgr s, 0Vak, coauanplatect angutae, pieisangul ar,
pent agonal , hexagonal , podl ygonal ,slotted, radially slotted and any
conbiim@ein@icihhereof . A multiplicity of extrusion orifices can be of
different geonetry in a particular orifice protrusion or die face. In view
of the foregoi Aye i asgembhapghj et berehofpresefesehvbad R DVitde a die
pl ate assenbly in which the typically heated upstream portion of_ the
assefFUlas hepREFFPy 3%sﬁ¥ht£8rWrdﬂ¥?h§hﬂﬁpic PRYIREBHE] R eFr

R T L e S T E T R S
surrounding atmosphere by at least one vent tube 44. Variation
in temperature and/or pressure within the die plate body 10
equilibrates by expansion or contraction of air into and through
vent tube 44 thus avoiding wvacuum formation and/or pressure
build-up which could potentially lead to undesirable deformation
of the downstream face 26. Raised ridge 34 and orifice
protrusions 35 through-penetrate the atmospheric air pocket 32
to provide continuous and more uniform heating along the length
of the through-penetrating extrusion orifices 22, and the
weldment of their distal ends 70 to the openings 39 in the cover
plate 38 serve to strengthen and maintain the planar shape of
the cover plate.

As best seen in Figure 2 the air pocket or chamber 32

is generally parallel to the die face 26, but extends into the



A further object of the present invention is to provide a thermally

insul ated die plate assenbly in accordance with the precedi ng object in

whi ch t hewonsuwiapéson air pocket or air chanber surround®CeRISRMLI06355Brifice
extensions configured as a raised circular ridge and associated orifice
protrusions, through which the extrusion orifices extend to the die face.
Anot her object of the present invention is to provide a thermally insul ated
die plate assenbly in accordance with the precedi ng object in which the
insulation air pocket or air chanber23s fornmed by machining or cutting out
a cavity in the downstreamside of a die plate body |eaving in place the
rai sed circular ridge. The cavity is closed by a cover plate having a
counterbore sized to match the extrusion orifice extensions and with hol es
t o neictihtiei®otiest als,ends oktt hegor i ih ceoydet r usd ondirSidudd antiheousljrect of
the present invention is to provide a thermally insulated die plate
assempsinipheryc ool deack wirtlf icke pwod mrssicedi 39. objTist thniqkneds t b€ rthkesed

ri dge has a trapezoi dal shape in vertical cross -section to aid in

chan@éfti FaRar t372 t R oV RAFY cé tpiidifiedicdts LarPiinre nelthit ahaulfelpr 8&ess
melt _at desired tenperature in the extrusion orjfice at the die face . A
stil Ileﬁfratt h%gmdBj eoc‘tor?(;f m{“hgt%r éléjenrflo}f%vé:rli]tainona?gu{:o 6(pc)'roovfnﬁi‘e cgeep%,er ﬁﬁlﬁi y

i nsul i | wssendly J C c i pre i r j ects
in \Aﬁ?lce%%tx%lgq‘lyﬁslu gatl on arq)'rélp%@k%tg %J!r;ggl{lrfé aﬁl eéggg'co%?%l&%rg{e%%f%%\gglljl ow
and swRfouRdet hehiakggdsCiseuldie ricdge andmBeEOCR At efh ordHd CRiRk@lsiba ONs
so as to retain the heat in the raised ridge and orifice protrusions in

or derpatra liteinttad ntidedpe ofass del praffexattdy raddutengferiad uabouh tthé of
extrusion orifices at the die face. It is another object of the present

i nverdbicokhtigkpeps ¢f &heheliralnhptianadsamdd dild .pl at e assenbly in accordance
with the precedi ng objects in mhich,%he inpsul ation_air pocket or air
chanber is venf%ﬁg¥b e &R mothher e ?ﬁ%?ﬁ% of Pt hedaf e gFat e38&en™¢ to

nain%@f&dﬂ%%ﬂéﬂg%ﬁfﬂégﬁéﬁg§kﬁr8?3865 ggngkﬂﬂﬂgsportion of the cover

plate 38 that extends beyond the circular array of extrusion
orifices 22. More preferably, at least one circumferential
expansion groove 62 is on each side of cover plate 38 outside
the array of extrusion orifices. Still more preferably, a
multiplicity of circumferential expansion grooves 62 are
positioned staggeringly on opposite sides of the cover plate 38.
The circumferential expansion grooves 62 can be of any geometry
in profile including but not limited to square, angular,
rounded, and hemispherical and the multiplicity of grooves on
cover plate 38 can be of similar or differing geometries.
Preferably, the circumferential grooves are rounded in profile
as shown in Figure 2.

As described previously, the raised circular ridge 34

of the extrusion orifice extensions 31 is preferably unitary



inside the cavity or chanber equilibrated to the atnosphere. It is a
further object of the present invention to provide a thermally insul ated
di e pl at evaemhbes7i n accordancewi th the precedi ng obj e®C3/usrooniosssh3 t he di e
pl ate body is configured in a single-body construction. Yet another object
of the present invention is to provide a thermally insulated die plate
assenbly in accordance with the preceding objects in which the die plate
body is configured in a two-piece construction including a renovabl e center
die insert surrounded by a die plateduter ring. Still yet a further object
of the present invention is to provide a thermally insulated die plate
assenbly in accordance with the preceding object in which the renovabl e
insert and the die plate outer ring can be individually and/or separately
heat gdtar &ber pldie r agdat @d.  Andli nBhepdbf6eé t@f balset dhart hchemebalis to
provide a thermally insulated die plate assenbly which will conformto
conveptposalkibor.ns ofTheanuf btice epraticlishans i3fpr oved téer eplgiter ahgnd,
robustness, will maintain the insulating air pocket tightly sealed to
provPde iTRIRE RS hEERAIFALRs AT | AOperitrBRILAnFMICHRE ekBnbhfcal |y

feasible, long- lasting and relatively trouble-free in use. These.together
it theopnat Jitecteted si0ant Sge bRt i | EATIHE < BAS RN Ey T pAR ent
oS! e haniG AR $OTIRASIIUEH AN A0k RPeLAL] Onras BREE (ULbYs 35
her el natter described and clainmed, reference beling ha 0 tﬁe acconpanyi ng
dr awicags iy i AgsamPakt ker @0f £ W RIE] Bohp&ei PUSRT 8bs tirf eFidge | Bkeaparts

t hroughout . BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic
vertiddel sectie ohalyvizew @f ahfthstthenboshpent todn aceherinedlude nisut atted di e
plate assenbly in accordance with the present invention in_which the
assemolty liigigieda tsi el boesekonkarderedntof gakee?, | stapndarsr gégel,
schematic verti cal section%L view illustrating further details of the
conpdAEHEL &EGedd gmd the like.

Turning to Figures 4 through 9 there is shown a two-
piece die plate assembly, generally designated by reference
numeral 100, in accordance with a second embodiment of the
present invention. The die plate assembly 100 includes a die
plate outer ring 105 and removable center die insert 106. Since
many of the components of the die plate assembly 100 are the
same as or very similar to the components of the die plate
assembly 10, the same reference numerals are carried forward
from the latter for corresponding components in the former, but
preceded by the “1" digit.

Similarly to the Figure 1 embodiment, the die plate
assembly 100 is attachedly connected to an inlet housing 112
from a melting and/or mixing apparatus (not shown). The inlet
housing 112 includes a passageway 114 for process melt as

heretofore described. Nose cone 116 directs the process melt to



upper extrusion orifice for the enbodi nrent shown in Figure 1 . Figure 3 is
a partial cut-away perspective view of the die plate assenbly shown in

Fi gure 1 woi2biwumEbasat i ng t he associ ati on of the various eOFESA@INSISSFi gure 4
is a schematic vertical sectional view of a second enbodi nent of a
thermally insulated die plate assenbly in accordance with the present

i nvention in which the assenbly is of a two-piece construction, including a
renovabl e center die insert and die Elate outer ring. Figure 5is a
schematic vertical cut-away side perspective view of one-half of the
removabl e center insert of the die plate assenbly shown in Figure 4 .Figure
6 is an enl arged view of the conponents shown in Figure 5, illustrating
the detail of the air chanmber around the raised circular ridge and the

ori fitke pretinesitomidd dure Jf isha sehevalble topeperspectbvehiicawisf isnehal f
of the renovabl e center insert of the die assenbly shown in Figure 4 ,

showidtgadheddesigpnnactak bai skgeadreurad ringfe %?Wrt)he ofhfj EArspeefusi ons
associ ated therew th. F re,8is a he t| ot ers ve view of a
cover B i i o, - Wigh ?%rﬁsdowefen RS AT RO LB o8 ToRE

[ CTOVADE GBI CLLANSEEL SOVl ggha 740000 O L4l rb@p&kefzoor o T
chanber of “the die p ate asse 'y shown in Frgure 4 gure 9

enl argadhsehematiseentgecal section view showi ng the cover plate of Flgure
8 assenbl ed onto the renpovable insert shown in Figure 7 with the welds in

pl ace around t [Theperrepierablod t hentever dpkat erared-tar dudél t haceutiessi an
orifices, together with a hard face on the downstream surface of the cover
pl at @ultm@mcetyo ¢5 srtavslicdedosthbaesi d22ereonesnivetes bhy vicawosged

thermglly insulated die plate assepbl| lar to Figure_4 in which the
r enoaBISE Yo &t & |f?}%3é'r3tp%en%l%%1§e%f s%%a‘f“ét e2@ht eRSheaPHhg e siPIFtgates

Ia- LA %q_'@?no%hee L&%élpea% ace“fﬂl to the downstream face 126 of

removable insert 106. A plurality of knife blade assemblies 128
mounted on a rotatably driven cutter hub 130 in a cutting
chamber (not shown) cut the extruded and at least partially
solidified process melt into pellets. The pellets thusly formed
are transported mechanically, pneumatically, hydraulically, or
in combinations thereof to downstream processing as before.

The central areas of the downstream face 126 of insert
106 are machined or cut out to provide a central circular recess
or cavity 133 in the same manner as described above for the
first embodiment, including raised circular ridge 134 and
orifice protrusions 135, which together define the extrusion
orifice extensions 131 and encase the extrusion orifices 122
through the cavity 133. A circular cover plate 138 with holes
139 matching the distal ends 170 of the orifice protrusions 135

overlays the recess cavity 133 to form a thin, continuous



illustrating various configurations for the heat conducting protrusions in
accordance with the present invention. DETAI LED DESCRI PTI ON OF THE
PREFERREDVENBODIMENTS Al t hough only preferred enbodi nenPsTafS2000@5358%ent i on

are explained in detail it is to be understood that the invention is not
limted inits scope to the details of construction and arrangenent of
conponents set forth in the follow ng description or illustrated in the

drawi ngs. The invention is capable of other enbodi ments and of being
practiced or carried out in various aays. Al so, in describing the preferred
enbodi nments, specific terminology will be resorted to for the sake of
clarity. It is to be understood that each specific termincludes all

techni cal equival ents which operate in a simlar manner to acconplish a

Si M ltHerdIposer Ref&tdd Ngrt caihe aaWaiys13Ei Goesssl hd antkSrt | hostrate
one enbodi nent of the present invention associated with conponents of a
pel | eterzerallsugheesl bal udertiee edipelfbeei Zx6 . Th8hpelumttizean i atfledes an
inlet housing 12 froma nelting and/or_ m xi ng apparatus (not shown) . The
i nl etcHSUsi Rdate | hEBudes &1FassRFeNdyera Wéghrmﬁttéi?maeﬂsal CH CHLRET

t rudat h i naf cal I ectjvel f " | t") _that
el GRATRTE NG T G BTEY s oporphir . WAKEE. “ada Ronbiarrgne

(her S AhaNOULLOLENTAY L A-DEAL TRy, MiSernnfd OpEbEegbiohie eSS

mel t e upstream si y or one-prece die plate

asserfley eqrstikiehedot-Nr 60T SRPERs Ybhe tihel Present upnvent i ik andigemeral |y
desi gnated by reference nuneral 10. The nose cone 16 can be attachedly

connecitredi ltzar thiedgh el pd abadassdifilce prattiwicadedl3DHdsénoe showhannelhe
threaded rod is screw threaded at one end into threaded bore 18 of nose
cone a6l Prbatde thealt stupmenblel dne ety dnfed f ec@otlee dietplacadi(.68

Alternately, the nose cone, 16 can be rigidly affixed to or unitary wth the
di e ptfat &80 §KETHEEARNno?T bel GEF acted y%’ﬁ‘rﬁecﬁéd Egehe?%rf‘ﬁ dedis i . The

Si ngleex_tbeondgioq{se :Pﬂft grgsscef'x%q:ln}/alll%/ C?Hé@igée& from cover plate 138 by
the air chamber 132 which surrounds the orifice extensions 131.
The cover plate 138 is attachedly connected to the
periphery of the insert body 136 and to orifice protrusion
distal ends 170 by brazing, welding, or similar technique known
to those skilled in the art. Preferably, the cover plate 138 is
constructed of an abrasion and corrosion resistant metal and
more preferably is constructed of nickel steel. Similarly,
attachment of the cover plate 138 to the insert body 136 and
orifice protrusion distal ends 170 is preferably achieved by
welding and, more preferably, is achieved by nickel steel
welding. Weldments 140 and 142 are preferentially made at
circumferential grooves 176 peripherally about the cover plate
138 and onto protrusion distal ends 170 at weldment locus 142

(see Figure 9). The surface of the cover plate 138 and thus the



multiplicity of extrusion orifices 22 concentrically arranged singly or in
multiples thereof in at | east one annular ring that extends fromthe

upst reamwace102494¢60 t he downstream face or die face 26 ®CTiuseoodiosssps at e
assenbly 10. A plurality of cutter blades 28 nounted on a rotatably driven
cutter hub 30 in a cutting chanber (not shown) cut the extruded and at

| east partially solidified process nelt extruded through orifices 22 into
pellets at the cutting surface of the die face 26. The pellets thusly
formed are transported nechanically,2pneumatically, hydraulically, or in
conbi nations thereof to downstream processing, such as a dewatering system
drying equi pnent and the |ike. The die plate assenbly 10 is made up with two
maj or components, die plate body 36 and cover plate 38. A thin, continuous
ai r pR&kRlQamdi fachaher o82giaraldedlt tindi B feerebabl tormed hatween

t he downstream side of the die plate body 36 and the upstream side of the
covera pdladei &8l , | aberdepnf, orcdim sebdnr usand eerlkl cessiZX 4t passtihgoagh t he
air chanber 32, the extrusion orifices 22 extend through a raised circular
ri dgelegwridasedigneittel@inst ream face of the die plate body and orifice

protrusions 35 positioned on top of_ the ridge_34 (see Figur ) ich

t oget her defing%ﬁu?%ﬁ&W¥ﬂﬁ(ﬁ?Yi%Xi%%3e&?eH ?5ﬁ§?£38n8P§%F§%8§SF n§¥GH by
reference n r al . psir.e Si c p | S _Rpr.ovi ded
m@th%¥ﬁﬁ%@%§f¥§ 8%%8§%§%r%ou%&er_ore mh%b% cg%gérn%@%g 2ﬁ%ir3@%?%%s t he
Ci I C\ Al I el GhigR! ifdtGe PRO! UsIRNH IR0 gTbe iGRuer Dok e ot Nafe OWtileet

hol es 39 which nalich the orifice protrusions 35 and formthe distal ends 68
of thad reston efinki aes 22vaifbet dost dn enshpeithtofrer ahdysronsredsureen fit
into the matching holes 39 in the cover plate 38. The raised circular ridge
34 andtdsisocit@ted agat cbadbeti nd 3 oteqsi bidsradses whbrxh enpemsacs amd
provide heat to the distal end 68 of the extrusion orifices 22, thus extend

t hr o f tRF R QU rdtindbt Py etBrpPughalipBl §gbe 144, thus avoiding

vacuum formation and/or pressure build-up which could
potentially lead to undesirable deformation of the downstream
face 126. Raised ridge 134 and orifice protrusions 135 through-
penetrate the atmospheric air pocket 132 to provide continuous
and more uniform heating along the Ilength of the extrusion
orifices encompassed therewithin. The configuration of the
raised circular ridge 134, preferably trapezoidal in wvertical
cross-section, serves to channel heat to the orifice protrusions
135 in order to assist in maintaining the process melt in
protrusions 135 at the desired temperature prior to exit £from
the distal end 168 of extrusion orifices 122. Weldment of the
periphery of the cover plate 138 to the insert 106 and of the
distal ends 170 of the orifice protrusions 135 in the holes 139

of the cover plate 138 serve to strengthen and rigidify the



In order to formthe air pocket or air chanber 32, the central area of the
downstream face 26 of die plate body 36is machined or cut out to provide a
ci rcul ar wecessiage7cavity 33 . The cavity 33 extends bepomdseéne/o83s63 usi on
orifices 22 and is preferably formed with the raised circular ridge 34 in
pl ace, although the ridge could be forned as a separate piece and wel ded or
ot herwi se attached to the bottomof the cavity 33. The raised ridge thus
divides the cavity 33 into an annul ar outer section 72 and an inner
circular section 74 . The orifice pra8rusions 35 can al so be forned during
t he machi ning process and thus be integral with the raised ridge 34.
However, preferably, the protrusions 35 are configured as separate collars
of the same material as the die plate body 36 (and ridge 34) and are
adhereedrdro phetéoprof itsdga aldhrasshypeel disngforthée |lddeeriGacuiar thaver
plate 38 with holes 39 matching the distal ends 70 of the orifice

pr ot mesitorR 3y 1AErl ays the recess cavity 33 and is attachedly connected to
die plate body 36 apnd to orifice protrusions 34 _by brazing, welding, or
simlar techni e kKHoRREE oPPHYs & 3&ki FPRdPHEFh@ 1% Bt f ergbldEsiedcover
plate.ig*is co %LEU%;ed f _an brag%on an% %gnrosi%&,égi tgntjpet%k_and
rmre“b"r 67 aBHy -8 9Condt r GRTBGSBF  hitt ke steer™d Sy a?%, at tACHTEN  of
the &%Veerefkééaééné%stﬁ% dires %@%@Qﬂéﬁ 3Goanghd o;hhe diphal ends g of
orifice protrusions 35 is preferably achieved by welding and, nore

pr ef enaltaasds @i evetibyy nbEkehe Sheskmpebdi Beve¥ebdaeat 340 cand 42e
arepreferentially nmade at circunferential grooves 77 peripherally about the
coverirdeatte 1I38%anB 4 nt tnphevesvene pkatdihgl e§ BBewhiich chrmbeirzd® 2t @rekpose
a portion of the distal end 70 of protrusions 35 for welding or the |ike.
To ag¥iastides ragyi aVeyrAd eSSy ed1p| RlatggagserRdydild Ol at #1568y 36 t he
peri pheral edge 80 is designed.to rest on | edge 82 i nto e downst ream
P ace TR T o Dby e e PEEHEREFAEI0EI88 4HA (e S BRD Dody

agl gaallfgi gﬁgoﬁi&?%g?’%@{eﬁl&%é"@ Che £ PEALBLPOURGLY 16 SECERYT RYERe g pheral

138 to define the periphery of the air chamber 132. The
complementary abutting surfaces of the insert body peripheral
ledge 182 and cover plate peripheral edge 184 are then held
together by weldment 140. Second, holes 139 of cover plate 138
include a countersunk section 186 on their upstream side (see
Figure 8) which forms a ledge 188 that engages the outer
periphery of the distal ends 170 of the orifice protrusions 135
(see Figure 9). These complementary abutting surfaces 170 and
188 are adhered together by weldments 142 at each extrusion
orifice 168.

The circular counterbore 176 in cover plate 138
differs from the circular counterbore 76 in cover plate 38 in

that the former is contoured with tapered side walls 190 to more

closely follow the contour of the tapered sides 192 of the



peri pheral edge 80 solidly against the |l edge 82. The surface of the cover

pl ate 38 and thus the downstream face 26 is preferably coated with a

chem cal ,waleiiess; corrosi on, and wear resistant coati RgTAG2@s/0835SEri bed
her ei nbel ow. Once wel dnent 42 is in place, along with wear resistant
coating 60, if included, the distal end 68 of the extrusion orifices 22 can
be conpl eted by nmachining fromthe downstream side of the die plate
assenbly, such as with an EDM nachi ne or otherw se as known by those
skilled in the art, thus clearing ang9weld 42 and coating 60 fromthe
extrusion orifice distal end 68. The raised circular ridge 34 is preferably
trapezoidal in vertical cross -section to aid in channeling heat to the
orifice protrusions 35, which transfer the heat fromthe raised ridge to

t he diggidaateribget Msa mai BRI Midie: t Beopedoesfolmdwing adesi cedtbenpeymt ure
in the extrusion orifice distal end 68, and to assist in creating a robust
t her meliged msidige eti3di e tpeatouadserddne WA | &and reapézantdakier adwmmbsect i on
for the raised circular ridge, is freferred, ot her shapes for the ridge

cr osSisEct PEAVESEI @ doE tdedignetBylahbeR sPoutedtht FAEISr t134 BREerthS

achi eve the foregoi oal s, .as .conte ated _by the present invention. The
asser’?ﬂﬁsa%%laatse . eajéfgfgﬁgep&é’ézfﬁsl}é)&lsenﬁ%Sesi_nnec%I?t?%%T%‘r Fé@gscslljs%ﬂtag form
the thivhe SAUIIUCKS el fBLcA! LoBRgkEhi O alh CDASDErsS2 Yl chld s
preferably connected to the surrounding atnosphere by at [east one vent

t ube gk it MHd @t iy ddbiteMeiat WE sHl/ oFi Rfees S e wiitHuut t heorti gl e
body 10 equilibrates by expansion or contraction of air into and through
vent dinpenstboridilisy avbdtldi hgsvaepemetiorseteasorpand/ ot pee ssudes dinaddd -t twhi ch
could potentially lead to undesirable deformation of the downstream face
26. Rdisegonteyas34ohindhs i FlEeuprst reRuiRriase hildéghageaeenat eraired

at nospheric air ,pocket 32 tq provide continuous and nore,.uniform heatjng
o ong A BGR Tl t APGUGNE pG: + SOTRGE ERoT e o B FFEBE D iame The

ridge 34 are only two non-limiting examples and other designs
comparable to and intermediate between these two configurations
are encompassed by the present invention. Use of the
rectangular counterbore 76 and tapered counterbore 176 can be
applied to the solid-body die plate assembly 10 as well as to
the two-piece die plate assembly 100.

If desired, cover plate 138 can be provided with
circumferential grooves, such as grooves 62 illustrated and
described above for cover plate 38.

Heating and/or cooling processes can be provided by
electrical resistance, induction, steam or'heat transfer fluid
as has Dbeen conventionally disclosed for the single-body die
plate 10 as well as the two-piece die plate assembly 100. As
shown in Figures 1 and 4, the die plate body 36 and insert body

136 are each respectively heated by radial electric heaters 46



wel dnent of their distal ends 70 to the openings 39 in the cover plate 38
serve to strengthen and maintain the planar shape of the cover plate . As
best seerwOnotgesee 2 t he air pocket or chanber 32 is geagrskéog/opsssal | el to
the die face 26, but extends into thecounterbore 76, as at 78, in order to
surround the outer periphery of each orifice protrusion 35. The thickness
of the air chanber 32 can vary at different |ocations but should be at

| east about 0.05 mmto no nore than about 6.0 nm deep, and preferably is
about 0.5 mmto about 1.0 nmm deep. Stated anot her way, the thickness of the
air chanber 32 in the dinension parallel to the die face is preferably
about 5% to about 10% of the thickness of the die plate assenbly 10. Cover
pl ate 38 preferably includes at |east one circunferential expansion groove
62 0%&4‘6‘141%” d O Anddies £ovedi Pl ak£o88 Lhakuent 88d5nbavnone theugler gyl ar
array of extrusion orifices 22. Mre preferably, at |east one

ci rcyy efent i rhowipansiteie gwove 62 itheortwagiaideddé pauer plsateabdy
outside the array of extrusion orifices. Still nore preferably, a

mul t il@d cehywof igi r Edgheeent i athexpsmdorblg odnesrs2 e Fasi t taedie
staggeringly on opposite sides of the cover plate 38. The circunferenti al
expaisiadit rdtest ¥ cBP beBf Sany B@oﬁ@???agﬁlﬁr BERFEd F¥ Gditg 3ButC ot
limted t o square, angul ar, rounded, and hem spherical and the multiplicity
of gf%kﬁé%? KA % 38 can be of simlar or differing geometries.
Preferably, th irc tialg; vesgre snaunded ddy prafil ; in
Figure 2 . As gg%%ri%g%ﬁgﬁgviodg 1%E%he1?ai§gg'circj#§ﬁ r?dggﬁgﬁﬁgghgﬁg

ext r ushond¥d ficaveskensi @is Blake piafeaisably gemépaywyt Hedignplate dyody 36
and therefore of the sane chem cal conposition. The orifice protrusions 35,
on t hesfdwichandnerse Loopedidsliseparhidesod| apstandheptachednovediirect ed
to the top of the raised ridge as by brazing, welding, and any simlar
mecharmissntknEWs -t o tHawe sRRRYedF n thife GPPPOTRBLEr ot ush6nsIB8s @RS of

simlar or differin corﬁposition to the ridge, 34 and
assembly 200 aYe the same as or very similar to the components

of the die plate assembly 100, the same reference numerals are
carried forward from the latter for corresponding components in
the former, but preceded by the “2" digit instead of the *1"
digit.

The die plate assembly 200 thus includes a die plate
body, generally designated by reference numeral 212, comprised
of die plate outer ring 205 surrounding center-heated removable
insert 208. The electrical resistance coil 250 is contained in
an annular recess or cavity 252 centrally located within the
insert 208 adjacent to the upstream face 224. Nose cone 216 is
attachedly connected to removable insert 208 through use of a
threaded rod (not shown) that is screw threaded at one end into
threaded bore 218 of nose cone 116 and at its distal end into

threaded bore 220 of removable insert 208 in a manner similar to



die plate body 36 of which the conposition can include but is not limted
to tool steel, hardened tool steel, stainless steel, nickel steel, and the
i ke. Turworrgioiaodérgures 4 through 9 there is shown a tROpiGSC@IBIBPl at e
assenbly, generally designated by reference nuneral 100, in accordance with
a second enbodi nent of the present invention. The die plate assenbly 100
includes a die plate outer ring 105 and renovabl e center die insert 106.
Since many of the conponents of the die plate assenbly 100 are the sane as
or very simlar to the conponents of3the die plate assenbly 10, the sane
reference nunerals are carried forward fromthe latter for correspondi ng
conponents in the fornmer, but preceded by the "1" digit. Simlarly to the
Figure 1 embodinent, the die plate assenbly 100 is attachedly connected to
an i nligte hgHskvAg ﬁﬁ%i@@ﬁ&@ Aeldidgsand/ WwheR ¥ichecappar aide (BBheShaWN)

The inlet housing 112 1ncludes a passageway 114 for process nelt as

her etdlfaies destr chedryNese cobteh 1&6idi 2ect pddie jprmskssheeéint ot Ehepst r eam
side 124 of the renovable insert 106 to which it is attachedly connected by
t hr eatethodml ¢hofasteming . aThevehi elhgednr éé thoser é%ltlﬂﬁé’adéti tdre & -end

into threaded bore 118 of nose cone 116 a # its_distal into threaded
bor e ¥ BFmPEﬁ‘BQEbIJéW%r?O§06car’l'h5h]"§ gatedt egreﬁﬁ"?q er #°51

lu It f t. d
ol oy s el AdeRrEii tbheReRbbbree betceBeali (e ALIANGS

fromg A{@T Lh?g%i & Oéfap@e %é@oi}hel@l@m%‘p@amf%g@Q of r ermvabl e insert

106. kni fe bl ade assenblies 128 nobunted on a rotatably

driven cutter hie 138whetBesnt Fang Clanhiers (adtdsdophhteutasdembaxt rimed and
at least partially solidified process nelt into pellets. The pellets thusly
f or mexb @y €220 acwspapé etinnevhapileakl pg phewmtine Figprehyidra iresfsrakply in
conbi nati ons thereof to downstream processing as_before. The central areas
of tH€3d@%ﬂ%W?eﬁﬂ¥¥é%%llEéaBFS|ﬁ§eﬁﬁdlcat3d vy the encircled area 66,

166 in Figures 2 and 9, wherein the area adjacent to the outlets
68, 168 of extrusion orifices 22, 122 is raised in a plane
parallel to that of the downstream face 26, 126. The elevation
of the plane above that of the downstream face 26 should be at
least approximately 0.025 mm, and preferably is at least
approximately 0.50 mm.

Similarly, the recess cavity 33, 133 is at least
approximately 1.05 millimeters in depth, preferably on the order
of 5.0 mm to 7.0 mm. The thickness of the cover plate 38, 138
should be on the order of 1.0 mm to 8.0 mm, preferably about 6.0
mm in order to provide a thickness of the air chamber 32, 132 on
the order of about 0.05 mm to about 6.0 mm, and preferably about
0.5 mm to about 1.0 mm.

The surface of the downstream face 26, 126 is

preferably subjected to a chemical, abrasion, corrosion, and/or



106 are machined or cut out to provide a central circular recess or cavity
133 in the sane manner as descri bed above for the first enbodi nent,

i ncl udi ngvoareédoei’r cul ar ridge 134 and orifice protrusiPOmaIS2@8/053883 ch

t oget her define the extrusion orifice extensions 131 and encase the
extrusion orifices 122 through the cavity 133. A circular cover plate 138
with holes 139 matching the distal ends 170 of the orifice protrusions 135
overlays the recess cavity 133 to forma thin, continuousthermal air pocket
or air chanber 132 across the insert3206 generally parallel to the die face
126. The upstream side of cover plate 138 is also provided with a generally
circular counterbore 176 which includes the outlet holes 139 and conforns
to and receives the circular array of orifice protrusions 135. The

extr ysion ebidfiseanext enchenent3l made, up ohrifier aisedomenet arin i dge 134
and orifice protrusions 135 serve to channel and provide heat fromthe

i nserdnrhody- k3fed oydherall 5y adle £iwded 6By ofhehereayr ofi extonisticreoriZa cenhi | e
at the sane tine the extensions 131 are thernmally insulated from cover

pl at eutdetsy Ghe 0§ apAnbdentBDieRi bYW Eher BUREEALhE Oor i16i0c & TeXi 1 SiS6ns
131. The cover plate 138 is attachedly_connected to the periphery af__the

i nserd ¥Hy2136 anth$ c*BRHFEe2pFBt Fﬁél&%eéﬁ &t %‘hﬁglﬁgogﬁﬁgbgéﬂ ﬁg€,3

wel di or . simlar. techniqu n to t e il jnt rt

Pr ef evagéoﬁ/, t?]ﬁe %%\E/‘é%n% aq{’%“%%% %\é\@gg%stlreg%t eé of %%édbr aglﬁ(l)éﬁ1 anc fcaocrer osi on
resi | ansl,I®r enpr efier abbysis appsbiushed19f ni.okel wieel and
Siniﬁ%&%@?ﬁﬁ??achneﬁgyofbfheégov2%¥SIate9%38 to the9insert body 136 and

ori fimemiBusi 08 dicstidasendspprOximapetenabloy machi eTee byompedsditnigorand,
nore preferably, is achieved by nickel steel welding. Weldnents 14 0 and
142 ase phef enehtcal tyeatoenst 661 r cuiff ccamthal dgEbevest1ie féye fharwmy y

about the cover plate 138 and onto protrusion distal ends 170 at m%{ ment
d-tHus

| ocuspueR FwEeMmGtRng ohg extrusighf e¥éfofet REELETEr 5I-ate 81383
t hedownstream face, 126 of die i.nsert 106 i [ eferably j,th
cheni @l °% asPBhtSco? osg§h,dgwas§5§?mre§?§ an boat?%ggéggaggtrﬁgga
here|£ﬁ§%éy£ treatment 60, 160 is the same on all faces and can

involve one, two, or a multiplicity of processes inclusive and

exemplary of which are cleaning, degreasing, etching, primer

coating, <roughening, grit-blasting, sand-blasting, peening,
pickling, acid-wash, base-wash, nitriding, carbonitriding,
electroplating, electroless plating, electroless nickel

dispersion treatments, f£lame spraying including high wvelocity
applications, thermal spraying, plasma treatment, electrolytic
plasma treatments, sintering, powder coating, vacuum deposition,
chemical vapor deposition, physical vapor deposition, sputtering
techniques, spray coating, and vacuum brazing of carbides.
surface treatment for all surfaces, other than the
cutting face, includes flame spray, thermal spray, plasma

treatment, electroless nickel dispersion treatments, high



The circular cavity 133 is preferably connected to the surrounding

at nosphere by at | east one vent tube 144 which passes through both the
renovabl ewgizelims@rt 106 and the die plate outer ring 1@ET/US2000A53565 i n
tenperature and/or pressure within the air chanber 132 equilibrates by
expansion or contraction of air into and through vent tube 144, thus
avoi di ng vacuum formati on and/ or pressure build-up which could potentially
| ead to undesirable deformation of the downstream face 126. Rai sed ridge
134 and orifice protrusions 135 throsghpenetrate the atnospheric air pocket
132 to provide continuous and nore uniformheating along the Iength of the
extrusion orifices enconpassed therewithin. The configuration of the raised
circular ridge 134, preferably trapezoidal in vertical cross-section,

serveg it ighlanngh rheaind o e 10r iddSer PEDL r Uhe@Rs 1135t t8aOheREs] O ags st in
mai ntai ning ‘the process nelt in protrusions 135 at the desired tenperature
pri ore e ity tfifcomphesnh st ateztided 68, of serglysi endor iifi ceontZatMergnent
of the periphery of the cover plate 138 to the insert 106 and of the distal
ends th&reasif t he dPhidsee pubirasi ohseaBBenhst huekalléd ze39 the t HALd@r& pl ate

138 serve to strengthen and rigidify_thecove | ate in its planar shape, as
f urt ReiRESR i beditR Ke %%?tc}ba‘i“ﬁtjgépﬁu.trﬂﬁ%qpnggr ttri?od§uig%cﬁnd Tedver

plate 1 are design w th multitu 3 ny [sNg. aces
ot Mo e o PRRt] b eneeadnr kit nrantaps el TRy AL M T

i ncr F ki Ty §f ey Blake 1133 i hitmldisert
bodyq%ggéu%Sﬁf%eg%giH%ngeg??ﬁgag?gpﬁgggsggghgnber 132 and provi des an
over al 1kd ohustbsh e b at enassetbkycd]0. sEilst , mblte mpeldifeedibant owlt thdh

i ncl udes peripheral |edge 182 (see Figures 6 and 7 ) which receives a

per i phiemadnddgied 8adbon hin caneabphatient8@siotdnti metefe mpdriiphdroy tdfe t he
air chanber 132. The conplenentary abutting surfaces of the insert body
peri pieriace edgad1gpoahnd RESIETaR 1t e2pERAFBhe&t ARGl WA &2 FeniReld

t Ogetnﬂ?tralbyc%kg entma 4I'Oi-X Sggor% e hS?'LlllIe' aC1839 OfOt OeVIer cBlJ:%¥n§013rr18aterials

can be used and are included herein by way of reference without
intending to be limiting. These preferred surface treatments
can be further modified optionally by application of
conventional polymeric coating on the downstream face 26, 126
distal from the extrusion orifice outlet 68, 168. The polymeric
coatings are themselves non-adhesive and of low coefficient of
friction. Preferably the polymeric coatings are silicones,
fluoropolymers, and combinations thereof. More preferably the
application of the polymeric coatings requires minimal to no
heating to effect drying and/or cure.

Figure 11 illustrates additional configurations of
extrusion orifices and orifice protrusions projecting from the
raised circular ridge. Figure 1lla illustrates concentric rings

of orifice protrusions 302 projecting from ridge 303 in



i ncl ude a countersunk section 186 on their upstreamside (see Figure 8 )
which forns a | edge 188 that engages the outer periphery of the distal ends
170 of thwoanidaie@7protrusions 135 (see Figure 9 ) . Thes®/useemplosssent ary
abutting surfaces 170 and 188 are adhered together by wel dnents 142 at each
extrusion orifice 168. The circular counterbore 176 in cover plate 138
differs fromthe circular counterbore 76 in cover plate 38 in that the
former is contoured with tapered side walls 190 to nore closely follow the
contour of the tapered sides 192 of sheraised ridge 134 . By nore closely
follow ng the contour of raised ridge 134, the counterbore 176 and
resultant air chanber 132 provide additional insulation about the ridge 134
and the associated orifice protrusions 135. In contrast, the circular
COUNtBIRIE-o(P férﬁaﬁﬂoﬁ,ecfe%r&w%\fo&fugi&ssmwﬁ i an ahflgile Ro&risAred

adj acent™"the raised ridge 34 without contouring dinensionally with its

t apergd Sictes 392 .. | tThe understond tdatfitdes coathoubs obribetedr cud ar
counterbore 176 adjacent raised circular ridge 134 and_of the counterbore
76 adjeldemlirgitsedof i dgeusd aire pesisy 0fo FonilivwsEragedxanplFdguaRd other
desi gns conparable to and internedjate between these two con&' urations are
enconfds s2dIBYUPHBIp Cds diifC | RYEREFHAR BE&LdFePhe Yoact Hhgut ar éguﬁfﬁ}ﬁbre 76

and tapered counterbore 176, can. app. i e 04t sal:i d-hod ie ate
asserbi PG %s o\%el ft‘ asct oe}tcﬁgu%lﬁggpi ecj{eflcﬁ%eé pl3e:lltrb§ aggg(r%bgléy %6% ﬁ% dési r ed,
cover, i/l s, £30-bexREOVE 860 M1t celer G ereiduAd D180¥6§, aSWla ast
grooves 62 1llustrated and descri bed above for cover plate 38. Heating

and/ ofi e Nk PrOSESSeSrEaicbe PLOYI Heduby eléctforcal mdsiigilancey of

i nducti on, steamor heat transfer fluid as has been conventionally

di scluiseckf-osetdre sixighes body i sf tes e 3006 as and | Bisgure tWg pifee de
plate assenbly 100. As shown in Figures 1 and 4 the die plate body 36 and
i nsermuboHyl 1F6-nrel esbRte3 REET Vel 9n et BHE®Y 328t al el ectric heaters

46and 146 positioned in fadial sl otes47a840 8RN dity QR GE vcan

be arranged in any geometric configuration including but not

limited to oval, round, square, triangular, rectangular,
polygonal, and combinations thereof. The geometries of the
orifice protrusions can be further rounded, angled, and

chamfered and can contain any number of a multiplicity of
orifices. Orientation of the geometries containing the
multiplicity of orifices can be circumferentially and parallel
to the arc, circumferentially and perpendicular to the arc,
staggered and alternatingly circumscribing the arc and any
combination thereof. Furthermore, the geometric orientation may
conform to the arc as in a kidney shape or comma-shape. A
multiplicity of concentric rings, at least one or more, of
extrusion orifices can include extrusion orifices, singly or a

multiplicity thereof, that can be arranged in a linear array,



as well known in the art. In the two-piece die plate assenbly 100 shown in
Figure 4 , the renovable insert 106 and the die plate outer ring 105 can
each be swpapawmabss7heated by simlar or differing mecharcsms200806356xanpl e,
Figure 10 illustrates a partially exploded view of a die plate assenbly,
general |y designated by reference nuneral 200, which includes a
center-heated renovabl e insert 208. Since many of the conponents of the die
pl ate assenbly 200 are the sane as or very simlar to the conponents of the
die plate assenbly 100, the sane refgsence nunerals are carried forward
fromthe latter for correspondi ng conponents in the fornmer, but preceded by
the "2" digit instead of the "1" digit . The die plate assenbly 200 thus

i ncludes a die plate body, generally designated by reference nuneral 212,
conprdised-ft idif P! YR T NCar@5a syl E6MBIhagieantelkrieodt ad l@iweabl e
insert 208. The electrical resistance coil 250 is contained in an annul ar
recess® otheautther252onenttalikty fioopt ednwidduorddmce nserth 20Be adjnedtemt t o

t he upstream face 224. Nose cone 216 is attachedly connected to renovabl e

i nserinvEIg itdw.ough use of a threaded rod (not shown) that is screw threaded

at one end into threaded bore 218 of nose cone 116 and at,its di.,st,al end
into threaded BoYERE0 oFPRitdfop eOFﬁggFt‘§88t%ﬁ EFENRRFORI A5 SS5 hat

252 i T S e PEREH TRer® i ihier? nethodatof f aPentng wrac

252 coi OSi trone e
wel | -known to-&ROseki ldsithd N the aphc1dhs reamvadl ecensgny 2RBuediyt hus

be heated separately as by electric radial heaters 146 hereil nbefore
descrirhedidihe opaechoen Miiitddetdi eopndt e assenbbyua®e, sheutanydiagure 4
The downstream face 26, 126 of die plate assenbly 10, 100, 200 can be in
one plmimnaslahovwennagfogate hepagomed! erpdlydorabi swotpgdal Ix@didldites as
indicated by the encircled area 66, 166 in Figures_2 a%g 9 ., .wherein the
ar ea B t 3@t hangut COMPIBLtipss Jhekadiusi on Bri PUdESPI3C1ErD |

rals%&féhéﬁégaggifice outlets 68 can be of different geometry in a

particular protrusion 35.

Further, the extrusion orifice extensions may include
more than one raised circular ridge 34, 134, depending upon the
arrangement of the extrusion orifices and the width of the
cutting blade. In addition, although at least one raised
circular ridge 34, 134 is preferred to form the base of the
extrusion orifice extensions 31, 131, it may be possible to
design the extensions 31, 131 without any raised ridge. In such
circumstances, the orifice protrusions 35, 135 would extend from
the base of cutout 33, 133 to the respective opening 68, 168 of
the cover plate 38, 138. |

The foregoing is considered as illustrative only of
the principles of the invention. Numerous modifications and

changes will readily occur to those skilled in the art.



parallel to that of the downstream face 26, 126. The el evation of the plane
above that of the downstream face 26 should be at |east approximtely 0.025
nm and pweferoahbes7i s at | east approxi mately 0.50 mm SPPeiTIEse009/ 053588 recess
cavity 33, 133 is at |east approximately 1.05 mllineters in depth,
preferably on the order of 5.0 nmto 7.0 nmm The thickness of the cover
plate 38, 138 should be on the order of 1.0 mmto 8 0 mm preferably about
6.0 mMmin order to provide a thickness of the air chanber 32, 132 on the
order of about 0.05 mmto about 6.0 3@n and preferably about 0 .5 mmto
about 1 .0 nm. The surface of the downstream face 26, 126 is preferably
subjected to a chem cal, abrasion, corrosion, and/orwear resistant
treatnment, i.e., "surface treatnment,” in the annular area generally defined
by t Re calray-c0f 1@XtISidan @edf+ee ot ahst 68ne 168vandibdenbi khed eiycthe
numeral 60, 160 in Figures 2 and 9 . This annular area includes the cutting
f ace Bhstitdtiber e tdiel cutdpenptiades shgage theddi edeaceibefihe sarfdace
treatment should be at |east approximately 0.025 mm and preferably is at

| eas tEcapmddxiaiat el 31 D. 50 ifmmo 1Ehanediipiosi tians ofnheBUrfaants eBeRe 60
160 can be different .in the planar area surrounding the extrusion orifice
out | éleeFEed1 60t Hat iR ‘“HTFpl'Hﬂ'\é:rhepﬁCt@eofoq ﬁg"edd’a}]vﬁqte“é?ﬁf ace 26.
Preferably, the surface treatnent 60, 160 is the sanme on all faces and can
i nvolve one, two, or a nultiplicity of processes inclusive and exenpl ary of
whi ch are cl eani ng, degreasing, etching, prinmer coating, roughening,
grit-blasting, sand-blasting, peening, pickling, acid- wash, base-wash,
nitriding, carbonitriding, electroplating, electroless plating, electroless
ni ckel dispersion treatnents, flane spraying including high velocity
applications, thermal spraying, plasma treatnent, electrolytic plasnma
treatnents, sintering, powder coating, vacuum deposition, chem cal vapor
deposi tion, physical vapor deposition, sputtering techniques, spray
coating, and vacuum brazing of carbides.




Surface treatnment for all surfaces, other than the cutting face, includes
flame spray, thernmal spray, plasnma treatnent, electroless nickel dispersion
t r eat mentwo 2hioghy@hocity air and fuel nodified thernmal PceatSeens3ssand
electrolytic plasma treatnents, singly and in conbinations thereof. These
surface treatnents netallize the surface, preferably fixedly attach netal
nitrides to the surface, nore preferably fixedly attach netal carbi des and
nmetal carbonitrides to the surface, and even nore preferably fixedly attach
di anondl i ke carbon to the surface, s37ll nore preferably attach

di anond-1i ke carbon in an abrasion-resistant netal matrix to the surface,
and nost preferably attach dianond- |ike carbon in a netal carbide matrix
to the surface . OQther ceramc materials can be used and are included

her ewmalty iway:1efi medf gfence Wi thout intending to be limting. These
preferred surface treatnents can be further nodified optionally by

appl ilcati on ofAc@@mmmahiﬁﬂinnnsanﬂd(ﬁxn%u$iqp(ﬁﬁ¢hgldbansssembﬂyaéerZG

126 distal fromthe extrusion orifice outlet 68, 168. The polyneric

coat |ang>§3é@é%4¢én§é1qﬂésd% AdPEST bl B 0 Bbf SXBTIEbenf PéﬂéﬁFeéf thrpélefﬂon

Pr ef bly th t | fl | d
comb AR TP ke prErardst yEohea Bfé}sfca?. SH R e b y%griac
coat ipgs LLQ e i, 0. Do-bieati ng gy Ehg et diyl ngsg@%a&l

Fi gure ustrates t¥ onar con i gurations rusion o ces and
ori ficempi@lelsusi ons projecting fromthe raised C|rcular ridge. Figure lla
illustrates concentric rings of orifice protrusions 302 projecting from
ridge 303 instdgger ed dier reltd wm, bede hhapv ity usi ontbati figraesl rgnerextlyusi on
orifice 304. The extrusion orifices can be oriented in a multiplicity of
groupsl@rQQmm§t3@@Ha§hdqtﬂﬁr&ﬂkﬂ1HQQWhgure lib for a groupi ng of two
extrusi on OrIfICSS 308, Figure lie for grou of three extrusi,on

orifices 310, FPgueE QQF% rORE cF1RY P of*FhY 18 tr G&it ﬁ9ﬁw9ﬁ99¥§¥?ﬂ§
Flgure H . foruft de 55)% SXtIuUs{ dgl e%ﬁ%%%'éﬁé f for a
mul t i'pt i*Ci |rty Se extTusi on or| |ces and Figure Hg for a
(c) a cover plate gsized to fit over said cutout and
having openings which mate with said extrusion orifices
therethrough to form said cutting face, said cover plate
attached to said die plate body over said cutout to form a
thermally insulating air chamber in said assembly adjacent said
cutting face and surrounding said orifice extensions, said air
chamber equilibratingly vented to atmosphere outside of said die
plate assembly; and
(d) at least one chemical, corrosion, abrasion or

wear-resistant surface treatment applied to an outside surface

of said cover plate including said cutting face.

2. The assembly as claimed in claim 1, wherein the die

plate body is a single-body construction that is thermally



multiplicity of sixteen extrusion orifices 318. G oups, clusters, pods, and
a nultiplicity thereof can be arranged in any geonetric configuration

i ncl udi ngwbubi1omapes’i mted to oval, round, square, triangaraisomesisangul ar,
pol ygonal , and conbi nati ons thereof. The geonetries of the orifice '
protrusions can be further rounded, angled, and chanfered and can contain
any nunber of a multiplicity of orifices. Orientation of the geonetries
containing the multiplicity of orifices can be circunferentially and
parallel to the arc, circunferentialig and perpendicular to the arc,
staggered and alternatingly circunscribing the arc and any conbi nation
thereof. Furthernore, the geonetric orientation may conformto the arc as
in a kidney shape or comma- shape. A multiplicity of concentric rings, at

| east-QMg a@edH L, aOf 1@4ltUShid BFi fd1eRE rGaR 1l NEd i £x&é& PSsiiaauetibhges,
singly or a multiplicity thereof, that can be arranged in a |inear

ar r agebingr natli npkeymadt aggersddry £larndl.any conbi nation thereof relative to
the other concentric rings in accordance with the instant invention.
Further, while the outlet of the extrusion orifices 22, 122, such as outl et

68 in Figure 2 and outlet 168 in Figure 9 , is .preferably r.oun t he

outl ét's can beTgLIe i t Py i%ﬂ?ﬁ(ﬁglﬁut‘:lﬁd@ | i feF 5T othd, “oval
square,_.rect ul ap, _tri p . _hex ., poly otted,
radi§1a§esﬁ§% ed g%daaﬂbag ?%%ti%%E%%g?%%PPQAﬁhuig?%?ﬁgi%yggﬁggﬁPﬁgsipn
ori fijgReut I8l H&1£an Beaek differ antnPaaimt ryrd ntAePARllGURGUIREERUST ON
35. Further, the extrusion orifice extensions nmay include nore than one

rai sefy it cubastr bdge ¥, e134trilependiesd stipanet, hel imuangementtedmt her
extrusion orifices and the width of the cutting blade. In addition,

al t halnghrmatl Iterasts feme flaiised circular ridge 34, 134 is preferred to form

the base of the extrusion orifice extensions 31, 131, it may be possible to
design the extensions 31, 131 without any raised ridge. In such

4. The assembly as claimed in claim 3, wherein said
removable insert and said die plate outer ring are
independently thermally regulated by at least one of electrical

resistance, induction, steam, or thermal transfer fluid.

5. The assembly as claimed in claim 1, wherein the
cutting face is a raised annular plane through which penetrate
the multiplicity of extrusion orifices and a lower peripherally
plane about each side of said raised annular plane, said raised
annular plane being at least about 0.025 millimeters higher than

the peripherally plane.

6. A pelletizer having a die plate assembly as claimed in

claim 1.




ci rcunstances, the orifice protrusions 35, 135 would extend fromthe base
of cutout 33, 133 to the respective opening 68, 168 of the cover plate 38,
138 . Thewbcenwyadesg i s considered as illustrative only @CTiUSR00p053563 pl es of
the invention. Nunerous nodifications and changes will readily occur to
those skilled in the art. Therefore, it is not desired to limt the

i nvention to the exact construction and operati on shown and descri bed, and,
accordingly, all suitable nodifications and equival ents nay be resorted to,
falling within the scope of the invedfion. Wat is clainmed is: 1. A
thermally insulated extrusion die plate assenbly for a pelletizer including
a plurality of extrusion orifices through which process nelt is extruded to
exit at a cutting face as a strand to be cut into pellets by a noving
cuttimg assenbiphewhpehleodpersess: dlagimedi énpl aieibody, havtawge an cwheut
formed centrally in a downstream side of said body; (b) at |east one ring
of exeldsitdmesr iifs e emdersiadiey imelslatd Zzast-out t hrough which sai d extrusion
orifices extend; (c) a cover plate sized to fit over said cutout and havi ng
openi ngs which mate with said extrusion orifices therethrough to formsaid
cuttinng face, i d cQv | at tt to.sal i.e plate .Qver_.sai d
cut oug'?' to for msrgiet h%%ﬁahbay?nglﬁaatcﬁ%g%%dr ¢ an%&%l:ﬁln sla(i d ‘Agl%g%ﬁ% y tgl ] acent
sai d Lutdig f acea@RdnsUr r oNediags Sait or hkhee exb88si ofs, S$Aid-i@lihgchanber
equilibratingly vented to atnosphere outside of said die plate assenbly;
and (ddraniedstimne ehemoablattnig 0Sédactablass oplatingar lesiticinriss
surface treatnent applied to an outside surface of said cover plate

i ncl odiake Isaidd spertsiiog f doeathentEhe dsoebl prasyvding medidlvdsing mhigh
wherein the die plate body is a_single-body construction that is

t her HEL1oAddgUI AR by BtOtBast tHSEMSE ol REFY M+ r eBL3FRAce, FESFFHRET o,

steam, shd therrpl tysnster (lud 25, The Assembly agoghalmeddnglaim .

vacuum deposition, chemical wvapor deposition, physical vapor

deposition, sputtering techniques, and spray coating.

9. The assembly as claimed in claim 1, wherein said cover
plate has a counter-bore which conforms to a shape of said
extrusion orifice extensions to further define said thermally

insulating air pocket.

10. The assembly as claimed in claim 9, wherein said
extrusion orifice extensions are configured as a raised circular
ridge continuous and unitary with said die plate body and
individual orifice protrusions extending from said raised ridge

to said cover plate.



pl ate body is a two-piece construction including a renovable insert and a
die plate outer ring that are thermally regul ated by at |east one of

el ectri cavonresvEd@mnce, induction, steam or thernmal tramefras2d000sz$534 . The
assenbly as clainmed in claim3 , wherein said renovable insert and said die
pl ate outer ring are independently thermally regul ated by at | east one of

el ectrical resistance, induction, steam or thermal transfer fluid. 5 . The
assenbly as clainmed in claiml1l , wherein the cutting face is a raised
annul ar pl ane through which penetrat®the multiplicity of extrusion
orifices and a | ower peripherally plane about each side of said raised
annul ar pl ane, said raised annul ar plane being at |east about 0.025
mllimeters higher than the peripherally plane. 6 . A pelletizer having a
di e pliat e assemhky assehbipedasn claimadl in . cThempel 0 et ivdierreagin clsaided in
claim6 , wherein the pelletizer is an underwater pelletizer. 8 . The
assemdliypeds elinfwhari ridag mils7 apefegnrefe ur cheanedeahfidht thckades at

| east gne of nitridi,ng, carbonitriding, electroplating, electroless

pl at iP%g F 1P BEPSFESE MiSckel di spersion treatnents, flame spraying including
hi gh velocity applications, thermal spraying, plasma treatnent,
electrolytic plasma treatnents, sintering, powder coating, vacuum
deposiption, cheiecalsuapplydeposidifimedNYsi cala¥aPOlo deppsidd A0, said
sputtering techniques, and”spray coating. 9 . The assenbly as clainmed in

cl ai maligeshergicnlsa dickpenad al edms -acealinre ioharpdicidcbndlems. to a
shape of said extrusion orifice extensions to further define said thermally
insulating air pocket. 10. The assenbly as clained in claim9 , wherein
said extrusion orifice extensions are configured as a raised cjrcular_ridge
cont ilAuous and THEi t BF§SRPEH saF d HhiaiBicht dpody2afd 1hdi WIRRES I iSFiLCe

prOtQ%%%%nsﬁﬁgéguhéghﬁéégn g}g r%gse%i%%%geso that the thermally

insulating air chamber follows the contour of the raised

circular ridge.

14. The agsembly as claimed in claim 1, wherein the cover
plate contains at least one circumferential expansion groove on

at least one face.

15. The assembly as claimed in claim 14, wherein the cover
plate contains a multiplicity of circumferential expansion
grooves on both faces in a staggered and alternating

configuration.

16. The assembly as claimed in claim 1, wherein the cover
plate is made of a nickel steel and is weldingly attached by

nickel steel.



to said cover plate.11. The assenbly as clainmed in claim210, wherein said
raised circular ridge is configured to channel heat to said orifice

pr ot rusi onNe.20A196be assenbly as clained in claim10, wRrRETAISR0WAFIFSS ai sed
circular ridge has a cross-section of trapezoi dal shape. 13. The assenbly
as claimed in claim 10, wherein said cover plate counter-bore is sized so
that the thermally insulating air chanber follows the contour of the raised
circular ridge. 14. The assenbly as clainmed in claim1l , wherein the cover
pl ate contains at |east one circunfeténtial expansion groove on at | east
one face. 15. The assenbly as clained in claim14, wherein the cover plate
contains a nultiplicity of circunferential expansion grooves on both faces
in a staggered and alternating configuration . G The assenbly as cl ai ned
inclaiml , wherein the cover plate is nade of a nickel steel and is
wel di ngly attached by nickel steel .17. The assenbly as claimed in claiml
, whéi’ei n the &ogerrgicmely sasweFdpragr] ant &8iRdd to spardie phat €Wedy at a

peri pheral groove circynferentially about sajd gover plate_and to distal
ends PoA&ai d-Sor iwﬁiléén@:ié(t r ﬁﬁt&@eéi/ e o"’ﬁéﬁ n§eS n P& c&?gjg’ pPdte? 18.
The as I s clained | i y el e_at pos I C

Ihe, BRI SLALES L0 cthBeDebes Mgy S A AL IOSRL OB LY ang
assemy ya£sc£] abpRd id¥ ckaid L paher eﬁf)fbéﬂ@sﬁsﬁél 6 R r UpLANSGAr & n

t hr ough- penetrated by a nultiplicity of extrusion orifices arranged in at
| eastsadre cafvedr @ipse.pods, and clusters . 20. The assenbly as clainmed in

claim 10, wherein the orifice protrusions can be at | east one geonetry
i ncludi ng oval, round, square, triangular, rectangular, polygonal, or

18. The assembly as claimed in claim 1, wherein the
atmospherically equilibrated air chamber is at least 0.05

millimeters in depth.

19. The assembly as claimed in c¢laim 10, wherein the
orifice protrusions are through-penetrated by a multiplicity of
extrusion orifices arranged in at least one of groups, pods, and

clusters.

20. The assembly as claimed in claim 10, wherein the
orifice protrusions can be at least one geometry including oval,
round, square, triangular, rectangular, polygonal, or
combinations thereof, can be arranged concentrically
alternating, staggeredly, linearly, or combinations thereof, can
be parallel to the arc of the cutting face or perpendicular to

the arc, and can be of a kidney- to comma-shaped configuration.



conmbi nations thereof, can be arranged concentrically alternating,
staggeredly, linearly, or conbinations thereof, can be parallel to the arc
of the cuwOi2og/dfigese or perpendicul ar to the arc, and camChasedooasissiiney- to
comma- shaped configuration.21. The assenbly as clainmed in claiml10,
wherein the orifice protrusions are separate el enents attachedly connected
to the raised circular ridge on the die plate body. 22. The assenbly as
claimed in claim1l , wherein the extrusion orifice outlets can be of any
geonetry including round, oval, squat®, rectangular, triangular,

pent agonal , hexagonal, polygonal, slotted, radially slotted and any

conbi nation thereof . 23 . Athermally insulated extrusion die plate
assenbly for a pelletizer including a plurality of extrusion orifices

t hroegh whi ch pheceassa®mbillyl Saext eldégetio £xi tcldim cdt i mhemcen ashe
strand to be cut into pellets by noving cutting assenbly which conprises :
(a) @wifdas apeobodyidayi Bgea seParte ocdethentsa ovmchedim sicdmesitedai d
body; (b) a caover_ pl.ate _wel ded around its_periphery to said die plate body
to fit® r8di5¢ I Fd e et HolaR £1 Hése sy RIRER é%qq%’g chanber in said
assenbly adjacent said cutting face; and (c) at least one ring of extrusion
orifice extensions encasing said extrusion orifices through which the

process melt isygar @s%%n?brlg;n 33 d disf At § PO LG OREN RGRAdY Saickhe
coverplate to formsaid cutting face, said extrusion orifice extensions
conf iegited iah aokairsed cbuelkar rtdge vONtdNUGHS, arkottey Y itidldsaigd die
pl ate body and individual orifice protrusions extending fromsaid raised
ri dgeccamdi wel dedli o sajuhmoyver reeabegadpacenttsnyebyer plesneagEerilngs.
24. The assenbly as_clained in claim23, wherein said thermally insulating
chanbexagenadui | | BPLEIPAGLY vePt@Eted: at Msshitdrld outdP@Ecer sad did@Ypl ate

asSe%&%&ﬁn%iié%ﬁ%h%ﬁ%&ﬁ?'y as clainmed in claim 23, wherein an

23. A thermally insulated extrusion die plate assembly for
a pelletizer including a plurality of extrusion orifices through
which process melt is extruded to exit at a cutting face as a
strand to be cut into pellets by moving cutting assembly which
comprises:

(a) a die plate body having a cutout formed in a
downstream side of said body;

(b) a cover plate welded around its periphery to said
die plate body to fit over said cutout and form a thermally
insulating chamber in said assembly adjacent said cutting face;
and

(c) at least one ring of extrusion orifice extensions
encasing said extrusion orifices  through which the process melt

is carried from said die plate body to openings in said cover



outside surface of said cover plate including said cutting face has at

| east one chem cal, corrosion, abrasion or wear-resistant surface treatnent
appl i ed twenetomn1966. A pelletizer having a die plate as®erhisgoa®sissai ned in
claim23 . 27. The pelletizer as clainmed in claim26, wherein the
pelletizer is an underwater pelletizer. 28. The assenbly as clainmed in
claim 23, wherein said raised circular ridge is configured to channel heat
to said orifice protrusions.29. The assenbly as clained in claim 28,
wherein said cover plate has a count€®-bore which confornms to a shape of
said extrusion orifice extensions and is sized so that the thermally

i nsul ati ng chanber follows the contour of the raised circular ridge . 30.
The assenbly as clainmed in claim23, wherein the thermally insul ating
chanmparthas tao depdtmof satidl eastt tAngy O fddd | ne¢2td . eRtrushenassaniiiiyeas
clainmed in claim23, wherein said die plate body and said cover plate

i ncl gad egsmnememEiigerrd t Ragas wefissss gikrrwlasai bidee ecopltangous weldded
around its periphery to_said die_plate body. 32, The assenbly as clained in
cl ai ﬁ’lnfs’ﬂ‘?,a]ﬁh’/ﬁerV\é-‘itr:F1 s dovertepl e Tend RRGY o#1Y i canPrstrtetonLGiddICTde
conpl nt ar.y _abutting.surf wher.e _sai d .ori.fice protrusi.ons.are ded
o LA aP i A e FEET Ehyar el e telsn L h41080° ¥ SR

cover plate adjacent said cover plate openings.

24 . The assembly as claimed in c¢laim 23, wherein said
thermally insulating chamber is equilibriatingly vented to

atmosphere outside of said die plate assembly.

25. The assembly as claimed in claim 23, wherein an
outside surface of said cover plate including said cutting face
has at least one chemical, corrosion, abrasion or wear-resistant

surface treatment applied thereto.

26. A pelletizer having a die plate assembly as claimed in
claim 23.
27. The pelletizer as claimed in claim 26, wherein the

pelletizer is an underwater pelletizer.

28, The assembly as claimed in claim 23, wherein said
raised circular ridge is configured to channel heat to said

orifice protrusions.
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29. The assembly as claimed in claim 28, wherein said
cover plate has a counter-bore which conforms to a shape of said
extrusion orifice extensions and is sized so that the thermally
insulating chamber follows the contour of the raised circular

ridge.

30. The assembly as claimed in claim 23, wherein the
thermally insulating chamber has a depth of at 1least 0.30

millimeters.

31. The assembly as claimed in claim 23, wherein said die
plate body and said cover plate include complementary abutting
surfaces where said cover plate is welded around its periphery

to said die plate body.

32. The assembly as claimed in c¢laim 31, wherein said
cover plate and said orifice protrusions include complementary
abutting surfaces where said orifice protrusions are welded to

said cover plate adjacent said cover plate openings.



