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BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention generally relates to underwater
pel | etizing equi prent and a nethod of processing and
pelletizing polyneric resins and simlar materials.
More specifically, the present invention relates to
underwat er pelletizing equi prent and a nmethod of

processi ng andE Iqoéﬁﬂﬁ%’ﬁoﬂ%‘aﬁq EYPEEEns and ot her
ext r udabl &Fa ¥ PHPERYAHT R i FEEREZAEF t PRUTIS  and

associ ated valving can be utilized to maxi um
croBELREEENGCH 90 blit ] hereaLaPpbyTeri ¢ resins being
processed and péelTeti zed.
This application claims the benefit of priority to

U.8. Provigional 2Application for Patent No. 80/793,222 filed

April 20, 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

| The present invention generally relates to
underwater pelletizing eguipment and a method of processing
and pelletizing polymeric resins and similar materials. More
gspecifically, the present invention relates to underwater
pelletizing equipment and a method of ©processing and
pelletizing polyvmeric resins and other extrudable materials in
which the melt cooler.and associated valving can be utilized

to maximum efficiency for the different polymeric resins being

processed and pelletized.

2. Desgription of rhe Prior Art

Cne known producticon process has been commonly used
for many vyears for a broad array of hot melt and pressure
sensitive adhegsive products made from guch polymer resins as

ethylene vinyl acetates {*EVA”}, polyethylenes {“PE"),



2. Description of the Prior Art One known

production process has been commonly used for many

years for a broad array of hot nelt and pressure
wéenrshbisye adhesive products nmade from such pelpSH7/000443

resins as ethylene vinyl acetates ("EVA"),

pol yet hyl enes ("PE"), WD

2007/ 123931PCT/ TJS2007/ 009443 pol ypr opyl enes(" PP"),

t hernopl astic el astoners ("TPE"), thernoplastic

uret hanes ("TPU'), polyesters and pol yam des as their

base ingredients, and as coeabi ned with nmany ot her

mat erials, such as waxes, tackifiers, pignments,
PORYRERRYISHEs er §°PRINt/i oxtHereplasttdc Thelknskoowns  (“TRPE”),
cnRrocess has alsgﬁbeen successfully applied to other

RonadhedVv &5 oaaEes (STRH” hs ol oisde® aps insdivegides as

Wi u . alts. .__The,

th%?%ré%%ﬁ?ighgggg%%%%gs GEY 085 appTid s HEEP| yapy other
ma O} MY, apRldrcatdon 4 )i C uct__J e, .

bl ended, nixed,5%$ Sfﬁﬁfﬂndgﬁ%ngﬁﬁéfgy éﬁié?éﬂ%g‘ mineral
£i¥ldhat,i waltfchiighntefpetal Ur €hi aNGndhie MLl st 2880 been

cool ed considerably in order to have a nore suitable
sueeFRHAuldy jamsilimd oro t otpassinbg-sdieiigh apthdiddsat uch as

and then being cut into pellets. Pellets are the nost
9% FRFGT - aifgrdesicedd shevios ghe, paok agiohglts .

transpor ing, and subsequent handling, blending,

mel ti ng F FoPdPhGRSRMPRRA RAIC5Se G Sgclrpplied to nearly

euqﬂEQh$HEQIEBB?QcQQiAQ“EH‘%ﬂE% e%hglgkoduct is made, blended,
mixed, or compounded, usually at a relatively  high
temperature, and then which must be cooled considerably in
order to have a more suitable condition just prior to passing
through a die plate and then being cut into pellets. Pellets
are the moét common and desired .form for the packaging,
transporting, and subsequent handling, blending, melting,
molding, and overall use of such aforementioned polymeric
materials.

The aforementioned known preduction process
generally consists of the following brocessing components, as
shown in PFigure 1 of the accompanying drawings: reactor,
mixing wvessel or extruder 1; melt pump 2; filter 32; melt

cJoooler with dedicated heat transfer fluid system 4; polymer
diverter wvalve 5; die and Pelletizer € (with optional bypass

) i
Piping) ; tempered water system 7 {with optionél water



The af orenenti oned known production process generally
consists of the foll ow ng processing conponents, as
shown in Figure 1 of the acconpanyi ng draw ngs:
wheRE1840s1 M Xi ng vessel or extruder 1; nmelt R
filter 3; nelt ..cooler with dedi cated heat tragﬁxﬂmmms
fluid system 4; polyner diverter valve 5; die and
pelletizer 6 (with optional bypass piping); tenpered
wat er system 7 (with optional water WO
2007/ 123931PCT/ US2007/ 009443 filtration equi pnent);
wat er separator/dryer 8 (w-3k optional pellet
.screeni ng equi pnent); and conveying and/or packagi ng
fidguprphent eguipment) ; waterThepamskbridoyer @ i{®ith optiomal
? sica%%y a heat exchanger, of which there are many
pe %ESF FERTAY, FBYPERERRPI e 206 st vaydnlr aared/ wheabdckaging

s scraped wall, etc. The nelt cooler 4 |owers
eq?ﬂgm%%$fbienperature of the polymer or extrusion

product ' t h ,t . Howeyer, soO
types o#ﬁﬁiﬁ#ﬁgagﬁggggaﬁeq%o%ggé?%%%¥e%th?%%nefﬁ er, of

Whtw_eﬁhejﬁht hrbh@aﬁ&' %)-‘-'Sfr O%ﬂ%hb%'srlg A3 le, plate and
efficiently renove heat energy. But nmany ot her

framact floabl sohstdes at sOnged &alINOretant thd St cooler 4
conponent of the overall apparatus and nethod. For

logsagpltdie sawdtof tehrerongiedept | Ums assovieat edr Widdtrusion

melt cooler include: mnimzing pressure drop of

tne
Pr?%%cW??sﬁ%cﬁggo%sF%%r aPP LIS asEevRderd wond thees of
gle d_process tenperatures and pressures; i
menaté?%g ggoﬁrgoﬁ§¥$ﬁu:{é%?ﬁ?aﬁsﬁaﬁ?gt?5M§raE%B%?at@ch the
Wha-R t Ao gl exat gd REOGESS t ratures _and pressures;
preaggrof %Ieaning? ninin?%iﬁgﬁgﬁagfgg aggmgggu%eéa_ﬁ?ergy'
But heargo MtferaBdnptRbAg] SdKkiRIO¥dbLAS LS fh&X I tY cnig
to either cool or heat a product, dependi ng upon the
compaEnfi criprideessverplderafipe@atus and methodl€ For example,
af orenentioned prior art process that is nost

SORSNRBNIGRSUt FPi b rdd casnEissocdeked ofith Siigl eepassooler

._she] | and tube design conbined with static m xer
:aneu ﬁ"ént ét}ln&gxlgﬁa% PRessure drop of the mel:t; process

considerations associated with the elevated process
temperatures and pressures; materials of construction
considerations associated with the elevated process

temperatures and pressures; ease of cleaning; minimizing floor
‘space occcupied by the cooler and pPiping; and providing the
flexibility to either cool or heat a product, depending uporn
the specifie processing service.

The aforementioned prior art process that is most
commoniy utilized has a melt cooler of a single pass shell and

tube design combined with static mixer elements, as shown in



WO 2007/ 123931PCTPLTS2007/ 009443 Figure 2. The nelt

cooler 10 shown in Figure 2 achieves good results

when working with either a specific product or with a
wol e ¥aki ety of products. However, many pol IUS2007/009443

producers have a broad array of polyner products,

i ncl udi ng sone products that need not be cool ed prior

to pelletizing. Thus, the step of punping those

particul ar products through the nelt cooler not only

may be unnecessary, but could al so be undesirable or

even problematic. So with td-s in mnd, it has hecone

.desirable to have the flexibility to bypass the nelt
F18B6F ef - whERe r ifhi ngelert ditn sioatesnofigotenerachieves good
regaieriq%s, and use the nelt cooler for other types of

RAre? i WP CMEhdssi B et k585t ac EBRBLFhipiRdRet or with a

.al.o [,0 b ss_node _of operation is to renove
Wl?%egﬁgﬁgkkogﬁ%rp¥$%%ﬁ?%é pﬁ%%ﬁggrriN?Fﬂaﬁﬁiﬁﬂeﬁﬁp€qﬁ¥cers
nat@l ty caol hauever . £ egyi f b stant | abor

and tineﬁf%?changéﬁoaf a%%%%ﬁg%(;ﬁﬁégﬁ%gfélI?néiﬁéﬁﬁﬁ some
profudte treld 0eel elorlkko dRAYl 8815PEEh pe POAL Ay .  Thus,

pl ates for connecting the piping, along wth short
thg ettdomest (Humeingf ehoner pattimderohrepaeat | Ofod the melt

long versions (i.e., for bypass node of operation) of
coplfiter dine il WEYesbandupiqsessaRenDVRLL Of cdlial nellso  be
un%igo.ler can al so require special track or rail systens

n

ot T1TE 1 8 VG R B - *Squi BRreE tBuEhbt ek it has
edfid SLERSLIQL ALY o0, PR SR, O, BRRLLECLD oo
oo IS IRRLIR Ao Bl macomsare, an
use the melt cooler for other types of materials.

Cne possgible method of accomplishing the
aforementioned bypass mode of operation is to remove the melt
cooler from the process . line. Removal of the melt cooler,
however, reguires both substantial labor and time to change
ocut and/or to re-install. Retnoval- of the melt cooler also
reguiras spec:‘ial_ adapter plates for connecting the piping,
along with short versions (i.e., for normal mode of operation)
and long wversions (i.e., for bypass mode of operation) of
interconnecting wires and pipes. Removal of t:-he melt coocler
-can al=zo require special track or rail systems on the floor to
guide the equipment out of ar‘ld back into place. Optionally, a

“spool” can be inserted in place of the melt cooler, i.e., to

connect the piping upstream of the cooler wikh the piping



downstream of the cooler. A spool is a straight |arge
bore pipe with or without any cool ant connection, so

t hat . adapters, wiring, or piping need not be changed

wocunfibRs: Anot her prior-art methegsetorn00443

cooling is. shown in Figure 3. A diverter valve 20 i1s
included in the process |ine upstreamof the nelt

cooler 22 and routes the nelt into a bypass line 24
running parallel to the nelt cooler 22. Another valve
26 is installed downstream of the nelt cooler 22 in
order to return the product>to the process line. One

dodis ardevant?e of this option is that it requires a
T oHger TovEr afPe pFBetes: | i AeSPTRb aBdPt istraliightgharge bore

il 65SH & val.yes 20_and 26 are also required, and a
pl};IR:{)ng hoﬁrogﬂ\/}l}égﬁg%pfﬁg ?%%@déjémf’ﬁ?tf%f b adet| adepters,
wirdthg, The BYRASS hLi ls be rated for high
pressur ega‘gd %ust%e%?e%fee%hglggé%isn &%ﬁief‘he
t enper ahtibenef tha J¥el dre Therhih e1dsor pasg line .
24 may also require st atic mxers, an%g%%zﬁyegoﬁswﬁhlom +a
Figuagt 3i-n pr dduertenventas o Whi ghcisad CONSIHIERALEQDS 1ine
for cleaning and changeover' of the node of operation.
UPSEUCRBRPIOFEAREMENVENTICOR: 22 and routds ohdekel® into a
b %\éerﬁgne t he above-descri bed drawbacks of the prior
YESPE nbfte cott erdmi@9r eParRH et Hodstbd opdtat conler 22.

An present. invention_prqvides a nelt cool er design

OH}%%: g%%ﬁ%r%%sl%pﬁ%sgta&ﬁﬁgnéﬁf’ﬁ?"z’é?“t)ﬁ?d&@ﬁ M enEePler 22
in tdEe NO-Q0QY 9 /009443 naking if,

easier to cl é:z:}\%% aﬁ%ﬁﬁégﬁﬁ%g gf/’eﬁie‘l'h%rcr’fﬁ%t% ctoter Ome
disandaassnci attedcNad Vidp@ieamPANeRLs: ane eagily,.and, 4

qui ckly reconfigured to accommpdat e operation w h ger
oveprbduptscedmt Lirgui ewe otlding cand bRgsept-Bat, . 40 A0t es 20

In effect, a far nore versatile, yet ef?i cient melt
and; 3§ eF ¢ s 33PEVi TRiiaed, t ek newlLopli MoWrdw PE@SHICHERR is
nee r‘%c ss descri bed apove, and for any of the many

ot et Chat’®T i BYR28F bieRiRt s bEgoyRascessed 4 lide swst

. ' nt . The present invention

be %él{g%? io%?: ngie@{'gprﬁs& P a8 BF g@%‘ﬁ?fﬁ e faifsEion the
temyétdt dree Jeel of i s jnventian. The diverter

%&él ve is corr%?a&ctqg%zﬁé'i tST%%S?%%%%IOr?%P(%:’&’tpﬁFismhﬁﬁd,2-4 may
alsd heegfire, sCO Al fifed NiJAEN VD rRdUSEy 1 NVEILIQEY a0
. The diverter valve is streamlined and direct 1n i 5 .
TOVERSEYs nmodeict hedeby apr avirdiiagrhasén t hEedghpUtafing heang
h nelt. Additionally, the diverter valve has a drain -
ChAngesXsT PEythfiatodn ] epefastien; easier cl eaning of

the process line, which in turn allows for faster

changeover tinme with | ess |ost product.
SUMMARY OF THE INVENTION

In orxder to overcome the above-described drawbacks
of the prior art melt coolers and related methods of
cperation, the present invention provides a melt cooclier design

that conserves space and minimizes preoduct inventory, thus



Anot her novel feature of the present invention is the
utilization of a two-pass (or doubl e-pass) type heat
exchanger, preferably of the static m xer, shell and
woble12088si gn. In conbination with the conpagtriuszernessss

di verter valve, the two-pass heat exchanger provides
for overall conpactness of the |linear process. The

t wo- pass heat exchanger, having both its inlet and
outlet on the sane end or side, can be closely WO
2007/ 123931PCTI US2007/ 009443 coupled to the diverter

val ve, thereby permtting rfs footprint relative to
floor space to be as small as possible. Drainage
ma%égétﬁg ne&t 5x§ﬁaﬁb%?npﬁ49ﬂ9¥5cpﬁﬁ€? FFeh- netes sy, cooler
th the aforenentioned diverter

an& argslg%cggﬁ Sgt exdaiw}:.ng comp?ﬂerét % r &FEr r BB° H% odfHrenauickly

val ve dral ns.
redinitilR-eRVepLi 0 : -p cooler is unt ed

ina verti calg o??%%@gﬁa\gr% o%i’%ﬁggh%% o‘flﬁ%e pétio\r?rité)‘rc{;ﬁr Chat
requeiinee conltiigt BRd conbes ' hdth| &) and OQEJ%EfEQEat%deP more

the bottom of the cooler. However, the nelt cooler
vexsanibe. npent efficiemar ineds ebbest ald QPSowWdac@N#hSSche 1nown

relative to the center flow axis of the process line
Priftt i Repacting Proarshedenveittddombdier, exald@; any of
tjmgc%prdigg to anot her enbodi ment of the invention, the

el t2cOor'ef TSR (Bd PRPEHCTS sbeHetPrargseatl| witht this

tyﬁghgftggufgméﬁya cooler, i.e., so that the cooleris

nmounted I™h a Vertical orientation beneath the

di vert efnd g MfsedcN 1LBLS < POL t o2 [rount nfiguration,
t he divertgé vfrbejbortg géegigéﬁﬁﬂﬁﬁéﬁ%saﬁd%fﬁsra?ﬁjYFlve

formode Ofh opef@idtbn SiBAl cRAPhOYEdodIWEVR «1tbe s vention.
primary functions of nelt cooling and process bypass

Theardd vestenpiviedived i <Dr edmpang/ cleantdg i6bchDBa#®dd footprint
cool er is acconplished by.having one or nore drain

andy o FPETPERER e PO Bottormend o6f prhéuael tnventory.  The

diverter valve is streamlined and direct in its bypass mode,

thereby providing fast throughput of the melt. Additionally,

the diverter valve has a drain capability that enables ‘faster, :
easier cleaning of the process line, which in turn allows for
faste_r changeover time with less lost product.

Another novel feature of the present invention is
the utilization of a two—péss {or double—pass) type heat
exchanger, preferably of the static mixer, shell and tube,
design. In combination with the compact diverter valve, the
Ewo-pass heat exchanger provides for overall compactness of

the linear process. 'I’he two-pass heat exchanger, having both

its inlet and outlet on the same end or side, can be closely



cooler. According to still another
enbodi nent of the invention, the nelt cooler is
oriented horizontally, i.e., W
w8 Q713393031 PCT/ US2007/ 009443  paral | el to tRermsie07000443
orientation of the nelt inlet and outl et piping.
Thus, those skilled in the art will appreciate that
the orientation of the nelt cooler can be in various
vertical or horizontal positions. Due to height
limtations or due to interferences from nei ghboring
equi pnent or from existing-8tructural placenents, the
cmgeietd cogl er_can be nounted/installed on any of
Varioustangt s pBHVREER hev et catbensbyhomezoitaing  its
w,_i. Lon . An obj ect of the -present
CoRR D (Pe15tive f §Pe, BH% fgc’BFO\Fi’QPé:% RBl tbscoBFersmaid  as

I nventi on, ere
od&IBNg ; SelrV. space and mnim zes
z pr oduct %ﬁlﬁgﬁﬁt% ﬁl{aias:ﬁge% ST e P PG=EFedhme: when
necddlagk,, ChaRgendVekrea : ur . since.

t he processing of po(I:?rar%r rvétﬁattéfﬁ a#s&reér;g%%ﬁ(smeg Giverter
valoipedatiinas with pol yners havi ng vari ous process

requi renents, another object of the present invention

is to pFevaderefersiad cubbdimeatVongrEy S{reBRaAVhNdthe ryo-

conpaonents that are easily and quickly reconfigured
Pass, MedtoMPodate iSparanted Wit ln ttroddcplodutestahadn on the

tOﬁL%bgE%%S%gﬁg%ggﬁp%%fge}qwfgilgﬁézgég egng 22825 and outlet
located on the botteom of the cooler. However, the melt cooler
can be mounted in wvarious orientations or angles relative to
the center flow axis of the process line without departing
from the invention. For example, according to another
embodiment of the invention, the melt cooler ig ingtalled with
its inlet and outlet at the top of the booler, i.e., so that
the ‘cooler is mounted in a vertical orientation beneath the
diverter wvalve, In this bottom-mount configuration, the
diverter wvalve ports axre reoriented and the drain mode of
operation is not employed. However, the primary functions of
melt -cooling and process | bypass are accomplished.
Draining[cleaning of the melt cooler is accomplished by having
cne or more drain ports located on the bottom end of the melt
cooler.

According to still  another embodiment of the

invention, the melt cooler is oriented horizontally, i.e.,



A further object of the present invention is to
provi de a conpact diverter valve that is configured
to convey the nelt to and fromthe cooler during a

wo eahiifgsinode of operation, to convey the nebbrakidnehosss
the cool er during a bypass node of operation, and to
drain the nelt fromthe WO
2007/ 123931PCT/ US2007/ 009443 cool er and fromthe
di verter valve during a drain node of operation
Additionally, since certain polynmeric materials may
require heating prior to fuBther processing, yet

anﬁ g;er obj ect of the present invention is to provide
PRRNS ERcHdifgePTiarA mpsy sEeritavmAdt cmdenenad outlet

‘ ar sily. and i.ckly reconfigured. to )
pl%c?dmﬁ%‘?% b%l%l%secoso]%lyr%ge and: ﬁ% dperatiFmrsciate that
thedtddlerARQLRAT @bLAG! thLs;lpvention 1o be ;

specliefi call'y gnumsrgain% thglrjéjl’%gi(g O Provi T e et ical

or Q0atiRbmRd YILVENGSY St B Ofo AReLBMIET MALGLABLLCLLZ Bhe o
i n accordance with the precedi ng objects that w

intporfegences conwentiedraboot 0hgs @fuiprutachur esrdf Qkisting
rel atively sinple construction and easy to use so as

SEHUSTHFSY| de Rlapiegdrst-hat wheé| benedcononicaldy  can  be
feasible, long lasting, durable in service,

mounked/ 1HeF5 1 19PuPe f7BE | PF opeREidusn, amsdes gbebweén the

o ve t inthe art. . These toget her

vej}vﬁ%go?ﬁg%%]fszeo&q:?laﬁﬁ’séa%%fages which wi || becone
subsequgnt Ly appalent,, J esi Ln.the details of ,
const ructi or and operhat i%cs')clr?%%glcml)rrnée Wy ﬁ%ﬁ@eﬁgf?erls to

profieger kbediandoshai-neda efflepce ReinGaad 1asthees space
acconpanyi ng drawings form ng a part hereof, wherein

and| | knjrefmrenpeocdumberisveat ofyt 0 dnuke ®¥ilny it easier to
throu‘ghout. The acconpanying drawi ngs are intended to
clepp| i fax echdngs pyenti on, but are not necessarily

Furthermore, since the processing of polymeric
materials entails operations with polymers having various
Process requirements, another object of -the preéent invention
is to provide a melt cooler valving systém having components
that are easily and quickly r.econfigured to accommodate
operation with those products that require cooling prior to
pelletizing and those products that do not.

A further object of the present invention is to
provide a compact diverter valve that is configured to convey
the melt te and from the cooler during a cooling mode of
operation, to convey t:l_:e melt around the cooler during a

bypass mode _Cf operation, and to drain the melt from the
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DESCRI PTI ON OF THE DRAW NGS ~Figure 1 is

a schematic drawing illustrating a known prior art
wpnomedsson process utilizing a conventional pg®ldsreer/009443

cool er and pol ynmer diverter val ve. Figure
2 is a schematic drawing illustrating a conventiona
“melt cooler of a single pass shell and tube design as
used in the prior art apparatus and process of Figure
1. Figure 3 is a schematic draw ng
illustrating a conventionalsnelt cool er and bypass
| ine used in the known prior art apparatus and
co%}%eggdoﬁ;p}ngd:,h@ jéiverter wvalve during a drain mode of
operation.

Additionally, since certain polymeric materials may
reqguire heating prior to further procegsing, yet another
object of the present invention is to provide a heat exchanger
valving system having components that are easily and quickly
reconfigured, ta accommodate both cooling and heating
operations.

Still another object of this invention to be
specifically enumerated herein is to provide a melt cooler and
valving systeﬁ.of an underwater pelletizer in accordance with
the preceding objects that will conform to conventional forms
of manufacture, be of relatively simple construction and easy
Lo use so as to provide a device that will bs economically
feasible, long lasting, durablé.in service, relatively trouble
free in coperation, and a general improvement in the art.

These together with other objects and advantages
which will become subsegquently apparent reside in the details
of construction. ang operétion a8 more fully hereinafter
described and claimed, reference being had to the accompanying
drawings forming a part hereof, wherein like reference numbers
refer to like parts throughout. The accompanyiﬁg drawings are

intended to illustrate the invention, but are not necessarily

to scale.



Figure 4 is a schematic drawing illustrating a
vertically nmounted doubl e pass type nelt cooler
nount ed above a diverter valve in accordance with one

Ihpdbjgent of the present invention. PCT 520071009443
‘nggure S is a schematic drawing illustrating t

operational nodes for the diverter valve in .
conmbination with the nelt cooler as shown in Figure 4
in accordance with the present invention.

Figure 6 is a schematic drawing illustrating a
vertical positioning of theigrelt cooler beneath the
di verter valve in accordance with anot her enbodi nent
of the present invention. WD

7 31PCT7US2007/ 009443 -11- Fi gure
BR%‘:‘()EQS}%E%%%%I%EBE ng?%Wvﬁllﬁgﬁst rating the nelt cool er
m)unted ont all h res ct to the.diverter
val ve in %%%%r a%%egvm %“é%to erra(‘%'ﬁrﬁ%diL HEE Gt ifRe @ known

pridesapt |ﬁl¥ﬁﬁh@t96n| rb%e%@ t 'lkll.ellrE.EJJ.tHQC 0ol %rcn'vghg :Lc:J:na.][1 Che1e

enters a top portion of the cooler
cooler and polymer diverter valve.

Figure 2 1is a echematic drawing dillustrating a
conventional melt cooler of a single pass shell and tube
design as used in the prior art apparatus and process of
Figure 1.

Figure 3 is a schematic drawing illustrating a
conventional melt cooler and bypass line used in rhe known
prior art apparatus and process of Figure 1.

Figure 4 1is & schematic drawing illustrating a
vertically mounted double pass type melt cooler mounted above
a diverter valver in accordance with one embodiment of the
present invention.

Figure 5 is a schematic drawing illustrating the
operational modes for the diverter valve in combination with
the melt cooler as shown in Figure 4 in accordance with the
bresent invention.

Figure 6 is a schematic drawing illustrating a
vertical positioning of the melt cooler beneath the diverter

valve in accordance with another embodiment of the present

invention.



Figure 8 is a schematic drawing illustrating the nelt
cool er nounted horizontally with respect to the
di verter valve in accordance wth another enbodi ment

ol 7830Rf €sent invention in which the nelt n%&mwmw*m
‘N?ﬁ gpsflne enters a bottom portion of the coo
Figure 9 is a schematic drawing illustrating the nmel t

cool er nounted horizontally with respect to the
di verter valve in accordance with anot her enbodi nent
of the present invention in which the nelt cool er
inlet line and the nelt coeler outlet line are
oriented in a side-by-side configuration.
Fi gure Figv¥ea Bchenm i eclranthy idirhwsbgatiligstiheing the
't cooler shown in Figure 4 with a top-nounted
‘“ege nfocler mounted hWegrdgpatadly swithchesmrdtc Wy aliengliverter

ustratin the mel.t .cool er, shown in Figure 6 with a
"a%"%t gﬁﬁ} RS a o kR ST embodiment  gf gEP@ Present

l st A e 1 _cool
1n2%gﬁﬁﬂfgﬁé:gﬁ?%§mkﬂg ukg% c&ﬁﬁégg Al t %ﬁﬁﬂ%ﬁf%ﬁﬁ a top

potthesdals thansbered ] ui d. V‘D
2007/ 123931PCT/ US2007/ 009443 :
Figure 8 is a schematic drawing illustrating the

melt cooler mounted horizontally with respect to the diverter
valve in accordance with another embodiment of the present
invention in which the melt cooler inlet line enters a bottom
portion of the coocler.

Figure 9 is a schematic drawing illustrating the
melt cooler mounted horizontally with respeét to the divertér
valve In accordance with another embodiment of the present
.invention in which the melt cooler inlet line and - the melt
cooler outlet line are ocriented in a side-by-side
configuration-

Figure 10 is a schematic drawing illustrating. the
melt coocler shown in Figure 4 with a top-mounted wvent.

Figure 11 is a schematic drawing illustrating the
melt cocler shown in Figuré & with a bottom-mounted wvent and
drain.

Figure 12 is schematic drawing illustrating the melt
cooler shown in Figure 4 with a top head heated/cooled by a

thermal transfer fluid.



-12- Figure 13 is schematic drawing
illustrating a portion of the nelt cooler shown in
Figure 4 with a top head tenperature controlled

I [ Figure 14 is a per 0443
9lzg€7vhgégg€m né illustrating the diverter val ve&ﬁﬁ@%\%o
accordance with the present invention in a cooling
node of operation. Figure 15 is
perspective view drawing illustrating the diverter
val ve shown in Figure 14 in a bypass node of _
oper ati on. Fi gure-16 i s perspective view
drawing illustrating the diverter valve shown in

F| gure 1#997ea dvhi n-srodehsmagper ativeming  illustrating =

ures_17 17B and 17C are schematic draw ngs
P"r %t?’at Fﬁa el PORLRA FEAMY H VBRI VialWigh m top head

t@?%%l’é%‘?‘?%%‘ie %ﬁ%ﬁ?s | DR BAION OF THE PREFERRED

EVMBODI N%re 14 is a perspective view drawing illustrating
the divérter valve in accordance with the present invention in
a cooling mode of operaticon.

Figure 15 is perspective view drawing illustrating
the diverter wvalve shown in Figure 14 in a bypass mode of
operation.

Figure 16 is perspective view drawing illustrating
the diverter wvalve shown in Figure 14 in a drain mode of
operation.

Figures 17a, 17B, and 17C are schematic drawings
illustrating a melt cooler and diverter wvalve in accordance

with another embodiment of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Although preferred embodiments of the invention are
explained in detail, it is to be understood that other
embodiments are possible. Accordingly, it is not intended
that the invention is to be limited im its scope to the
details of constructions, and arrangement of components set
forth in the following desgription or illustrated in the

drawings. The invention is capable of other embodiments and



Al t hough preferred enbodi nrents of the invention are

explained in detail, it is to be understood that

ot her enbodi nents are possible. Accordingly, it is

' ded that the invention is to be i '

1w??§”?2%§£ to the details of constructions, gk%%%ﬂﬂ%mwmm

arrangenent of conponents set forth in the foll ow ng

description or illustrated in the draw ngs. The

invention is capable of other enbodi mrents and WO

2007/ 123931PCT1US2007/ 009443 -13- of being practiced

or carried out in various ways. Al so, in describing

the preferred enbodi nents, specific term nology wll
ofpReipgopragtiesd opr t Aervikd oft clmrvdnlovst wesst.0 bso, in
gednderstood that each specific termincludes al

TeChhithl "SGui PEPERTEehhisERogpBeRER: | rPhecsifit aterminology

; ppnper caonplish a simlar purpose. \Were _
mposs?bl%%"%%ﬁ%g%é’nt °%ft?%e3%i‘%w°ﬁg§lﬁﬁaware M ike to be
und@éSsdAent LfLed by h . reference ers. ]
Referring now sp.ecz:l'lI f %@%P%l%otﬁr&urlen#‘gest hgtl technical
ege@iends, wWHiehe dperkbbUshr at 8¢y,a; Jo %xﬁlé?:las‘c?o tQ/cpceampl ish a
“heat exchanger as the nmelt cooler, generally o
simfelsiny bty 1 efBeen CPosuiBYA| Rpohehcd Rl I8kl WG ings
production |line such as is shown in Figure 1. The
Ehife|arec G3LER 30e| Mdtnumdeticdnbiyntbe Snantrameaut| Stmdd s .
adj acent _to _each other at the bottom 36 of the nelt
cool er . RBEREEING heP | ViRGEIEAERELYg FRl RiBRd ravebs the
ardp ke left-hand_side of the cooler 30, transfers at
rthéﬁs‘]tg’c')p ggeg? the cjéfg)h‘f%srtﬁa&efiheari gREHanPagte type  beat
exoM¥@beri t Jpasses, d rd nd exjts _through outl et
34,  The gl yeérc%/%l%r\?al VE T a_gé‘c’or SRcEAFEh by
refcienpeesiterhlVent i Gl % gg%lqrea:lilzl{nge%'rgﬁaEgﬁonline suc
‘ reference nuneral 40 in Figure 4. AS Shown therein, :
as tiseshownnight Fegtes ing the diever tes1¥al ¥ Al thSies an inlet
directed toward nelt cooler inlet 32 by val ve
32 apfApdRefttiet f Fbmdtrcquinpe sach ashetnr Zrantokibheis of

thesmf?é the process line shown in Figure 1. Simlarly,
c86 dcﬁﬁ}gﬁer B398 ndeh@oherer copterinchrioigh oat keavels

up %é%@ﬂ%&%&e%me of the cocler 30, transfers at the top
38 of the cooler to the right-hand side, where it passes
downwardly and exitg through cutlet 34,

The diverter wvalve in accordance with the present
invention is generally designated by reference numeral 40 in
Figurs 4. Az shown therein, the hot melt entering the
di,vérter valve 40 is directed toward melt cooler inlet 32 by
valve component 42 from the pump, such as pump 2 and filter 3
for- the process line shown in Figure 1. Similarly, ,c:ooléd

polymer exiting the melt cooler through ocutlet 34 communicates



WO 2007/ 123931PCTATS2007/ 009443 -14- with val ve
conponent 44 of diverter valve 40, where it is
directed out toward the pelletizer, such as the die

wobdeAslset i zer 6 shown in Figure 1. PCTm5200f7/009443
Turning now to Figure 5, four nodes of operation o

the diverter valve 40 in conjunction with the nelt

cool er 30, as shown in Figure 4, are illustrated. An

"x" in a valve line of the diverter valve 40

indicates that the valve line is closed. Starting

fromthe left-hand side, theefirst illustration in

Figure 5, identified as "MC PROCESS MODE A, " shows

WitRe V@IlVEr tEBPELRE 448 opkr stivegtes oeduri bed | where it is

onnggtion with Figure 4. More specifically, diverter

di%%ﬂ:\:/% by ks sEPYHED 46 W5t RRbhe VS cEHEBNERT s the afte and
pegfééfég%Q§%gbxgsigeggﬁggaéglve drain (i.e., nelt
rarn). :

i nES and 'such, polyner or extrudate

enterin l; thro | ve y (L.e...hot .t
inl et) %?%2;§§ %gwdpﬁeg?§3¥%y¥0a?€%£6%%%§%é%% FFGron of

thaBbivenndervalde Gaole0 dBLRLEAL o8 XEE L0 KO0hET: 3015 30,
di rected by val ve conponent 44 out of diverter valve

as 4ghdnr ougIFigalkee 2oubket i{llueratedal efdnmekt ) ihi Nerike line
toward the pelletizer. Figure 14 provides a detail ed

of yithg clivarsedi vealwee 9@l veddfapesi thenedHen tdive line is
cool i ng node of operation. In the second

CI%%.’ ent’?tfef']jétb&n% mg@:m:@:’dha—@ﬁe (ﬁi}fa@ﬁt efche first |
AR 3 e Dpass IR, A oGl UYL ons .-
shows the diverter valve 40 operating as described in
comnection with Figure 4. More specifically, diverter valve
bypass line 46 between wvalve componénts 42 and 44 is clésed,
as well as valve drain (i.e., melt drain) lines 48 and 50. As
such, polymer or extrudate entering valve 40 through wvalve
entry (i.e., hot melt inlet) line 45 is directed by wvalve
component 42 to melt cooler 30. Cooled material exiting
cooler 30 is directed by wvalve component 44 cut of diverter
valve 40 through wvalve outlet (i.e., cooled melt} line 47
toward the pelletizer. Figure 14 provides a detailed view of
the diverter wvalve 40 positionad in the cooling wmode of
uperatlion.

In the sescond mode, entitled “MC PROCESS MODE B, ”

the diverter wvalve 40 is in the bypass mode. As such,

diverter wvalve bypass line 46 is open, valve drain lines 48



WO 2007/ 123931PCT/ US2007/ 009443 -15- and 50 remain
cl osed, and val ve cooler entry (i.e., hot nelt
outlet) line 52, connecting to inlet 32 of the nelt
wB2plRkz030, and val ve cooler exit (i.e., cooIl,g:ﬁt,dgg(}otmOM43
inlet) Iitne 54, connecting to outlet 34 of the
cooler 30, are also both closed. As such, polyner or
ot her extrudate flows directly from val ve entry line
45 to valve outlet line 47 through the diverter valve
40, thus bypassing the nelt cooler 30. Figure 15
provi des a detailed view et5the diverter valve 40
positioned in the bypass node of operation,
andRELe KGN EROEB hentihrf?avma@owr u%‘?‘?‘%‘ﬁ el iy -Filtffr dnsle
jtled "DRAI N MJDE Iust at ed
OUt?F’th i 97 mFRERSC PR Ec’df‘éjf rﬁ?d Re BF “ér‘fo?f‘er 30.

andv%gé/féroebygééfel: %‘iu]‘éﬁ (5. &) OS‘égflé{é' Yx%lqr aiﬂ‘léﬂ)”eiléé 54,

are open w t-h valve cooler entry line

conézc@ vah vsu@p@é ef4 eesf tehbN@ePd, o8O dhado POULIETRII A both
the nelt cooler can drain away. Simlarly, valve

clo888lY lHshesudh anstbwmare ot behet | 8t Ald@tee D@k Sdirectly
t hat pol yner or other extrudate upstream or

frodowrniteecantryedpret 8veky, VﬁﬁEﬂWDh@l@ﬁvé¢4QH4THﬂhRPu§h1the
al so drain out through valve drains 48 and 50,

dweéw@cﬁlﬁa yi0, thus bypassiggafhgl pelhafectiai i nodeigure

shown in the fourth (j. nmost t - hand
5 TPROSLISE | Of | TR SIS P ch AT b @Rlve 40
pos%rgﬁgl ert§?}V Qﬁgs yﬁgg grg%ergt&gnclosed Pol yner

upstream side) of nelt
cool er B0-dnaips Qul, the oubg{e diUerE ermyl Ve 14QsiPathe in

same WD 2007/ I23931PCT/ 1JS2007/ 009443

Figure 5, entitled “DRAIN MODE C1,” there is illustrated =a
first drain wmode. In this drain wmode, the diverter wvalve
bypass line 46 is closed, valve drain lines 48 and 50 are
opern, along.with valve cooler entry line 52 and valve cooler
exit line 54, so that polymer in the melt cocler can drain
away. Similarly, valve entry line 45 and valve outlet line 47
are open s=o that polymer or other extrudate upstream or
downstream, respectively, from the diverter wvalve can also
drain out through valve drains 48 and 50, respectively.

In an alternate drain mode shown in the fouxth
{i.e., most right-hand) illustration in Figure &, entitled
*DRAIN MODE C2,* the diverter wvalve bypass line 46 is c<losed.

Polymer from the left-hand side (i.e., upstream side) of melt

cooler 30 drains out through diverter wvalve 40 in the same



-16- manner as descri bed above in conjunction wth
DRAIN MODE O, along with polyner upstream of the
di verter valve 40 through valve entry |ine 45.

wBahyi8sezpn the right-hand side (i.e., downst
side) of nelt cooler 30 exits through valve ch‘égtfghuomogus

exit line 54 past val ve conponent 44, out valve
outlet line 47, and then drains out through a
separate external polynmer diverter valve 56 (which
may al so serve as a "startup" valve), such as pol yner
di verter valve 5 shown in Hegure 1. Figure 16
~ provides a detailed view of the diverter valve
TABRRY t $HnESF LG dyaien vbdeor@inrtdenofvitpe DRBRINNMODE €1,
Figure 6 illustrates an alternate arrangenent of the
SIS L TbI R LI RTINS A Ve figsesrdaved vai Bl tdreough

va eesglq‘gr ni/entl ”}; tl is enbodinment, a nmelt cool er
%; tTCA ?I y positIEREE B8 dket He" v Errer S&QFvél e.
o | i bY.o
d &Hﬂgyé%ﬂ Yo i @%§'g@ah@gt ¥ Ffé@rgg % L] eXI%%?ﬁéﬁ thgooler

inlet 64 to the nelt cool er and

exi®| 1igo0bLr pake Rathemoum FSQ@@E Lhe Lep lebgeoﬁghgt line
cool er, as shown. In the left-hand view of Fi gure 6,

47 hoandreEhrepoliymins epter shirbegiialay ecpdraeougit evahye polymer
inlet line 68. Wth diverter val ve bypass line 70
divgrgssd vandevaf véweboh et mllse bemes 72s opetstatiupe valve)

%3 negt 74 d| rects the hot nelt into the cool er 60.
YDA G F‘é‘é’iﬁy YR HrGCdes Scshare | bastiews dd  Figure 1s
at 66 enters the

I r t he mel t ol e
P, 2362 Yo A VEBE5EE SBAE FPRGtioned in

verter v 82 throu h VAl

2007/ 42393PGLI4S2 %%g@@%ﬁ -17- 76, and by val ve

conponent 78 is directed ouf through valve outl et
l'i ne 80rigure 6 illustrates an alternate arrangement of the

melt cooler and diverter valve in accordance with the present
invention. In this embodiment, a melt cooler 60 is vercically
positioned below the diverter wvalve, generally designated by
reference numeral 62, and the inlet 64 to the melt cooler and
the exit 66 from the melt cooler are both mounted at the top
of the melt cooler, as shown. In the left-hand view of Figure
6, hot melt polymer enters the wvalve 652 through wvalve inlet
line 68. With diverter wvalve bypass line 70 closed and wvalve
cooler inlet line 72 open, valve component 74 directs the hot
melt into the cooler 60. During steady state process
conditions, cooled polymer exiting the melt cooler at 66

enters the diverter valve 62 through wvalve cooler exit line



In the bypass node, as shown in the right-hand
illustration of Figure 6, the valve cooler inlet |ine
72 and valve cooler exit line 76 are both cl osed,

whhbdA248e diverter valve bypass line 70 is $2007/009443
Thus, hot nelt polynmer entering valve 62 throug
valve inlet |ine 68 bypasses the cooler 60 by flow ng
t hrough diverter valve bypass line 70 directly to
val ve exit |ine 80. Figure 7 illustrates
a third possible orientation of the nelt cooler with
respect to the diverter valve in accordance with the
present invention. Mre specifidally, nelt cooler 90

76§ saBfofi PE3VEI GweRoRoRE ZGAt dEl WiwietherdespecttHrouthe valve

j verter valve generally designated by reference
Ouégﬁﬁu%ﬂn39§p'As shown, both the inlet 94 and outlet 96

are positioned at the end of the nelt cooler 90
adjacenﬁﬂﬁhgh%igg??gf VAP 938 THROWH| éf 9Bheg right-hand

11 RHARreREd olen riQn 93.9f Jelt cooler 90 and
llthe oStIeto§6F?ghggs??igﬁgd %%vg 56t 8ﬁ168#?F021@% 6f and

valvel tcceqelreex90. 1The nergek 9Pk atiHL40dg Ry Whl.C I&iverter
the hot nelt polyner is directed by the diverter

valysl woregst hivegho tiwe o, camber 00tiSe5HGYML Juld @ﬁtering
left-hand illustration of Figure 7, marked "A." The
valyen&ds thpgach svakitawitiett RBénee it ebypidarst ratd @dolér 60 by
ure 7, marked "B," and the drain node is shown in

Fi. ,
£1 o RG, | PRI IS VPt Y23YS 1 IRTPRES2 0biA00904 3irk@ely to

VaﬂJelg§%£aiiﬁgLB&narked "C."In each node of operation,
t he Iverter Vvalve 92 operates in the same nanner as

hor ef or & the, deceriptron o T a5, ralRbpcion of
ther epeateded®ld with respect. to the diverter valve in
accordance with the present invention. More specificdally,
melt cooler 90 is shown positioned horizontally with respect
to the diverter wvalve generally designated Ey reference
numeral 392, As shown, both the :i.nlef‘: S4 and outlet 96 are
positioned at the end of the melt cooler S0 adjacent the
diverter wvalve 92. The inlet 94 is positioned in a TLop
portion 91 of melt cooler 90 and the outle£ 96 is positioned
in a bottom portion 93 of melt cooler 90. The normal
operating mode by which the hot melt polymer is directed by
the diverter wvalve 92 through the melt cooler 90 is shown in
the left-hand illustration of Figure 7, marked “a.« The

bypass mode is shown in the center illustration of Figure 7,

marked “B,” and the drain mode is shown in the right-hand



Figure 8 illustrates another enbodi nent of the

invention in which the orientation of the nelt cooler

with respect to the diverter valve is the sane as is

Figure 7. More specifically, nelt

‘Wﬁga@ﬁ%§ﬁ1p03|tloned horizontally with respect pﬁ&gﬁgwmm

di verter valve generally designated by reference

nuneral 92. As shown, both the inlet 94 and outlet 96

are positioned at the end of the nelt cooler 90

adj acent the diverter valve 92. In this enbodi nent,

the inlet 94 is positionediax the bottom portion 93

of nmelt cooler 90 and the outlet 96 is positioned in
1ibadgg opor theeikegll BF- hel tIkoehek 90deThet nepgehtion, the

operating node by which the hot nmelt polyner is
SLYRRE OB (e GPGSPLEF V8l VG025 OUBHRERe afeldescribed

cool er _90.is shown | the |eft-hand il lustration_ of
<f"gu‘?ée 8, “HEreH " K2 V"T’ﬁe'lo nttle & sh%i?\?‘nr?ﬁ?”[ene the

degceﬂtp% ol Eﬁséﬂé‘t&;\%’\%a% ggrsogt =dIBL g%%] Fus%’rand t he

drain node is sho eri ation,
mar ked $€giird N @acblrm:era%fesopsha&h@p SISkt €bs  the
val ve 92 operates in the same manner as descri bed
inveionienf oin divivielh echealordendQcand 62 anek hdet ebES6Bsr with
the description of the operation is not repeated
TeFRSCE, ENOERO0 AINMERTRIPOR IS 00T/ 008448 me] 9as is shown in
Fl ure 9 illustrates anot her enbodi mrent of the
ent’i-on |H°ﬁﬁ|cﬁP?Tk?%ﬁﬁyéﬁtatW@ﬁtofc??k?#nﬁﬁﬁ c 36| ephown
ect. to di v/ rter valve ist

posﬁ$&0n88 guretﬁggnbre ShebFFFTE | §° gb%?%ﬁaﬁovalve
gedesfaamgm'ae99§ﬁ$w&egyh %fér%ﬂc%' 'r}{m‘é%ég Bsspe% LR6lf® botn

di verter valve generally designate y referénce

thUiflcdl £2.arA8 Showt Ot Hrd heob M RinlA Andautled 96 cne
are positioned at the end of the nmelt cooler 90

melygdj aceldr t 90 dadeaderc vabhee dRreduart hivslwibedi.mentin this
the inlet 94 and the outlet 96 are |located in

embpednsithg pbet ilohst9P4ans I®sétirhedniht theobettbn Acortion
si de- byS|de configuration. The normal operating node

23 tﬁﬁ I ch ‘f?fél%t9 deBWnevt}%t df ¢ e&%eaoﬁgftweed in the

di_v [ 92 throu cooler 90 IS
" WO%tEgPe¥ hangmﬁflu§1rafi%§ CqdreTgt ﬁBFE@Blng mode
by vﬁn chThgth RassS M bélmm :.En dtll}gcggﬁt %’tyh et]ae dlverter

illustration of Figure 9, marked "B," and
valiradezi Sheboyh theths1 i ghbrdiand iild usisat llanthgaﬁK@Q hand
"C." In each node of operation, the diverter valve 92
iligperatisn i nft Ikicgare sANnerkad daseéri bede abeyasEOmode is
diverter valves 40 and 62 and, therefore, the
shoygsépi phroReBEer helbpeteation iof Mégurepat mdrhede’s,” and
e shown in Figures 10 and 11, respectjvely, nelt
CcHorEr BEand rﬁéﬁ“”bdﬁ% &h5E1ERA- ‘b%m%owflﬂﬁfﬁré‘&ltﬂal marked
- yent onmpressi bl ds and to drain t
< nelt}%hggof erm?$U|é§ FPgITE T |?#ﬁst$ﬁf v@ﬁive 52
opeggtégcéﬁe(%h%n e RS ac described above for diverter

valves 40 and 62 and, therefore, the description of the

operation is not repeated here.



WO 2007/ 123931PCT/ US2007/ 009443 -20- of nelt cool er
30. Figure 11 illustrates a vent and drain 101
| ocated on the bottom 100 of nelt cool er 60.

woRebiRydsfde for the desired nelt flow regi mes,d
.top 38 of nelt cooler 30, the top 38 can be(ﬁ@g%@@ﬁmmms

For exanple, as illustrated in Figure 12, the top 38

can be heated or cooled by a thermal transfer fluid

t hat passes through flow channel 39. In another

possi bl e heating configuration as illustrated in

Figure 13, the top 38 can tike-heated el ectrically,

such as for exanple, by an electric heater 41.

Cont r ol I5*¥§*€he®t efrpEt iAol apechevp SBbehistags of the
he, nel t .does _not cool bel ow a predeterm ned

._that, t . : :

lnY%%ﬁ%?btﬁ?ew $CRt TG (REAWEGGIR" §F BT 1Rt FPPier with

re ss_Si of ., .Lhe nel%aqggler to a second pr.ocess .
%%ée:teo?o tql% %% q‘. is t%.e ﬁn? naFCa'!tS dShOWI‘l 1I1

the ne cooler. e

riqbayve,7 Fi gu'ivl%%elﬂ’g?ééifmlqu PLayLde, %[&'L ﬁ%) Vii%V\B shown

of the diverter valve 40 1 n, respectively,

po£intidn@ NREe; zde10yPasscHdespand the Hai B fRACOf vatve
operation. The diverter valve 40 has a body housi ng

gergagrelilve defsigenngdhept eefdyeiae kaindiRlng2st €a® Ghown, both
other thermal transfer fluid or by electric heater

the aF2¥etiges. 216 aupkef e9§ edrenbodiiered t4ie fhe sénd of the

ﬂ?vablg val ve conponent 42 is a hydraulically .
Medct G8PaBF e ol BRI Hy ChrecdTErLSt TREW . “hanndls this

LD, 506 0 Se0RS VL VLY PSS
PR RES R 99 AT A U R, OO Wiy
side configuration. The normal operating mode by which the
hot melt polymer is directed by the diverter valve 92 through
the melt cooler 90 is shown in the left-hand illustration of
Figure 2, marked *A.” The bypass mode is shown in the center
illustration of Figure 9, marked “B,” and the drain mode is
shown in the right-hand illustration, marked *C.# In each
mode of operation, the diverter wvalve 92 operates in the same
manner as described above for diverter valves 40 and 62 and,
therefore, the description of the operation is not repeated
here. |

Ag shown in F‘iglires 10 and 11, respectively, melt
cooler 30 and melt cooler 60 can be configured to vent

compressible fluids and to drain the polymeric melt and other

fluids. PFigure 10 illustrates a wvent 95 located on the top 38



di verter valve 40, the bolts can include two or three

sets of flow channels, either as a straight-through

fl ow channel or as a 90 turn flow channel or as a

channel , specifically placed alongfaﬁﬁ

'wﬁgﬁg?%gwEach of these flow channels is nove msl%g’l709443

required position by a fluid controlled cylinder, and

aligns with the corresponding required inlets and/or

outlets of the diverter valve, based on the desired

position required by the operator running the

process, as wll be unders&®od by those skilled in

the valve art. The positioning of the fluid powered
of @?FFnﬁ%?%aféﬁ& tHU§WFﬁe1EoF%l¥ﬁEﬁ%§%ﬁwa YsRtpend drain 101

I 1 fI d fl I
oo PR S hRAtE AP P ot T 5oASELES or by boch.
Accor eélosogl N ey, eao émgdotgewefwepg%%s e the

mel t c I's oriented perpendicular to t

topf 3w @@t Ret Broughed dioverdw ¥ahvesldlin ASe heated. For
illustrated in Figures 17A, 17B, and 17C, the

exaflbver tes valwark4@dahas rRighngle MumbltepvaBvean be heated
conmponent 145. Movabl e val ve conponent 145 is a

or hypdiedllbxat | yheaotalattabhefbol f1hed i tHgtt Ipeesesetbrofgh flow
fl ow channel s therein, including a cooling flow

chaghghnél®-141,im B?B‘aé%rf PeRceRARN&Ieat4PT FRPEHBFAFHon as

fl ow channel 143. The S|ngle bol t enbaqdi nent of th
11950ERtRY vAPveFpPBYTdeda r&PStLi VEPy Stor Okl 0% | giFRted

B R T

con€PBo ANt nof Hhfel-AVERt i BR ihdi £66t 68 (@A rBBL hmat the
of cooling a polyneric nelt for an underwater

melpeldeekl 266t Se61 @=low R ginreidrchainal idempethaii®nas it
of the.various configurations of the diverter valve
turphatthgpeghs $opi @tediywn hat féraet bydceFhe spdehod itde melc
enpl oyed with a diverter valve 40 that has two nelt
cooley 7P |3 n‘ﬁcon%é’rﬁﬁﬁlﬁ%omr%Ictfdéé‘ecﬁ‘ﬁ%y?‘i’fgletxhe mel t
to a dlvert 0 that_convey the
from a el fn Jocoﬁ‘ dea’%x’d’ur’l n%lgéiregolszﬁ ng dea%f% 2 froviae

det%gféélurg SCQPVEMS' &P& x@:élrt vaclrl%nQOt C%g!sggcg’%}ely, the

uring a bypass node of operation, dralns

coolBht ThOER | hec kool gfp3Q anddk!, omahhe dhuer gesivalmie of
40 during a drain node of operatlon The diverter

ope¥at ven 40 hAs aiketcs®l talwd eto |l hae 45po8lyf hbsEing capable
nmovabl e val ve conponent 42, a hot nelt outlet |line 52

of theifpe rwmatecoober 3&cket hotsimpl t shypassd | wEhas, hermal
cooled nelt inlet line 54 fromthe nelt cooler 30, a

- traggtehd ovabl % vabVe *HIffSHent Rgatey cRted-dueEt n a

pre?t%:’l:tﬁl eé emlg]gdﬁrZéntand fir t égﬂgnd Zlc\?ngX% F%mpctane%rt 4‘3 is

or [ d E e
AR Ai-éﬁﬁ%%%et %ﬁgﬁﬁﬁéﬁ% AR ot e
cha¥A:YVE CMRONENtarA? t3Q 88cbAd ChesStb I el BBhbolypaSs: is
line 46 and close the first nmelt drain line 48, and
a pestiulindigy haczeasadlaovsiilte wakisgcotponeritsddoso flow
as to open the cooled nelt inlet line 54 fromthe
chapeels cddiearei30 andInl osdhathe possdhde neptbafidgiontbi net the
50, thereby conveying the



WO 2007/ 123931PCT1US2007/ 009443 23- nelt through the
melt cooler 30 and out of the diverter valve 40
through the cooled nelt outlet |ine 47.

wohgedbisy ter valve 40 is configured for the
nmode %see Figure 5 MC PROCESS MODE B) by pggil |o€1°i7"3%9443

the first novabl e val ve conponent 42 so as to cl ose
the hot nelt outlet Iine 52 to the nelt cooler 30 and
close the first nelt drain |line 48, and positioning
the second novabl e val ve conponent 44 so as to cl ose
the cooled nelt inlet line-&4 fromthe nelt cooler 30
~and cl ose the second nelt drain Iine 50, thereby

Al ¥orvay i vid vehe Oneltheabodhd the mdtudmooiver @O AnGeOlkts of

g1 9f the diverter valve 40 through the cool ed nelt
BT ISIRe FEther as a straighiethroesh ef lyal snt@li or as
ure 5, MC DRAIN

nf.igur for.the drain node (see Fig Al
= SR ot & o 2 F T it Bhnoh epees tically
1 S t n t 0 lt outlet |ine ,
PLESRANERG tad Rt ABaGRR" | Bt e i iadGets 1o
movddie 4o aﬁﬁeopgaqﬁbﬁéﬁirﬁasﬂggbh dﬁﬁinalifﬁhfgh éygirolled
positioning the second novabl e val ve conponent 44 so
cydsidsr, openi t Akigoo| edthelthel d@trebbBAabdyf KEHRUEDEA inlers
melt cooler 30 and open the second nelt drain |ine
andypr TeREletEnves s thite diplerteromatifre, hdtasesel tord NkBé desired
line 45 and froma first process side of the nelt

POLIGI8r “SEUbEE oPY t e RRASCEF VRPRERa O-hehrmpgtestheas will
be (SESRETErbledd it PRSIl { WBookBe JoRbTR eom | The
poéﬂyioﬁgﬂgegfnﬁhg QHEEEtp£&£¥%éIL§¥ﬂhders, and this the bolt
position, can be controlled by manually operating a Fluid flow
valve or by automatic control such by a PLC, or by both.
According to another embodiment of the invention,
_the melt cooler 30 is oriented perpendicular to the melt flow
path through a diverter valve 140. As illustrated in Figureg
17A, 17B, and 17¢, the diverter valve 140 has a single movable
valve component 145, Movable valve component 145 is a
hydraulically actuatable bolt bhaving three sgets of Fflow
chaﬁnels therein, including a cooling flow channel 141, a
bypass flow chanmnel 142, and a drain flow channel 7143. The
single bolt embodiment of the diverter wvalve provides a

relatively short melt flow path and an economical L valve

construction.



WO 2007/ 123931PCT/ US2007/ 009443 -24- of the diverter
val ve 40 through the second nelt drain |ine 50.
Still anot her enmbodi nent of the invention is directed

whGedyAREhod of cooling a polyneric melt for
underwat er pelletizer in which the diverter@g‘vsémﬂ@m”43

has a single nelt drain line 48 (see Figure 5 M
DRAIN MODE C2). The nethod includes conveying the
nelt to a diverter valve 40 that conveys the nelt to
and froma nelt cooler 30 during a cooling node of
operation, conveys the nelt2around the cooler 30
during a bypass node of operation, and drains the
mel t frdmcthercevbedigénanet thenithendiorerierdivaloted to a
40 during a drain node of operation_ The diverter
mefiPYe 4D heSohimbt el POIWMRRI] | meld5, &prfrast underwater
e conmponent .42, a_hot nmelt outlet |ine 52

JPYANS val ¥ 3% : -

PEL- THE Trel t “TDol 81930, FATRDE frel PrbiPads IMPREaAEon a0f the
£ d id iohkne 24 framthe nelt cooler 3

vas%%%ﬁd ﬁ%&gb easgﬁbé co%poﬁ%%t £§7E2E850|§8 nﬁltghag are

as@btflied WL TchdNfe8ndBl t &Rl MddH¥R 48 omployed with a
The diverter valve 40 is configured for the coaollng

divedehwos tdoommg thes fiwes mdThY &HagnV ak ke sCOMaeRe Met hog
. 42 so as to close the hot nelt bypass |line 46 and
inglwins t Renweyinglr &he | ikt 480 and Posittieani ngitle 20 that
second_novabl e val ve conmponent 44 so as to open the
coReieFfeMEFnFetr a1 nkr sy F mektt Feoket (3¢ oblwing@, cooling

hereby conveying the nmelt through the nelt cool er
nodD Sh0 IR T By (RS0 05094 FEeLE  around | the  cooler 30

during a bypass mode of operation, and drains the melt from
the cooler 30 and from the diverter wvalve 40 during a drain
mode of operation. The diverter valve 40 has a hot melt inle:
line 45, a first movable valve component 42, a hot melt ocutlet
line 52 to the melt cooler 30, a hot melit bypass lirie 46, a
cooled melt inlet line S4 from the melt cooler 30, a esecond
movable valve component 44, a cooled melt ocutlet line 47, and
first 48 and second 50 melt drain lines.

The diverter valve 40 igs configured for the cooling
mode (see Figure 5, MC PROCESS MODE A) by positioning the
first movable valve component 42 so as to close the hot melt
bypass line 46 and close the first melt drain line 48, and
positioning the second movable wvalve component 44 sSo as to
open the coocled melt inlet line 54 from the melk c-ooler 30 and

close the second melt drain line 50, thereby conveving the



-25- 30 and out of the diverter valve 40 through the

cooled nelt outlet |ine 47. The diverter

valve 40 is configured for the bypass node by

ng the first novabl e val ve conpone

ngﬁ'%ﬁ%l@%se the hot nelt outlet line 52 to {Fﬁ:gﬁj?szﬁﬂmogus

cooler 30 and the nelt drain line 48, and positioning

t he second novabl e val ve conmponent 44 so as to cl ose

the cooled nelt inlet line 54 fromthe nmelt cool er

30, thereby conveying the nelt around the nelt cooler

30 and out of the diverter-zal ve 40 through the

cooled nmelt outlet line 47: The diverter
melfy| aramh $heomfelfucedleor 30hendr ainn abdehd skivezitgur ealve

5. MC DRAIN MODE C2) by positioning the first novable
4°v‘§?"§%1?€bﬁﬁ’ﬁn€ﬂ?lﬂ§ %E&taé’ut‘:éeépéﬁn? he? hot nelt outl et

l'ine 521%9 | er 30 .and cl gse the hot nelt
bypass I e i@engﬁa 68 vFl&Hlﬁ& tIEtdarsRd Aovakhe bypass
I 0 t 44 fhe,cool ed melt
mo%% ggeﬁlﬁg%gggfronwg F Scoo 38 Thi £98ShHveYERe the
£itdie wlldoild amikhe oEEhE LBl eb h%n% %1@9@ E?gnh@t melt
first process side of the nelt cooler 30 out of the

oufiaterltiere B2l e ¢&ethémughobhérnﬁbtaﬁﬂiﬁlbéd|%%e4&ar§8dmelt
conveys the nelt froma second process side of the
draigl t 1éo6l ef830 Mt gbstihécdiner tBre vakeend mdsuaw@h valve

the cooled nelt outlet |ine 47. i's not
conLRRERTe 44t AGt 2F hEC pFE¥httHen vertednmett | 1 qtedlm Fhefrom

tjmgo IEE%@%%%Qr us %7F6%§%2§gs ggggﬁébme 1t draln line 50,

thereby conveying the melt around the melt cooler 30 and out
of the diverter valve 40 through the cooled melt outlet line
47 . -

The diverter wvalve 40 is configured for the drain
mode (see FPigure 5, MC DRAIN MODE Cl) by poszitioning the first
movable wvalve component 42 so as to open the hot melt outlet
line 52 to the melt cooler 30, close the hot melt bypass line
46, and open the first melt drain line 48, and positioning the
second movable wvalve component 44 so as to open the cooled
melt inlet line 54 from the melt cooler 30 and open the second
melt drain line 50. Thig conveys the melt from the hot melt
inlet line 45 and from a first process side of the melt cooler
30 out of the diverter wvalve 40 through the first melt drain
line 48, and conveys the melt from a second process side of

the melt cooler 30 and from the cooled melt outler line 47 out



-26- herein. The foregoing is considered as
illustrative only of the principles of the invention.
For exanple, the concepts disclosed herein .are

wolkpd7ieaBi e to a systemand nethod for contrqlled o0 .-
pel l etization processing as described in

PCT/ 1JS2006/ 045375, an applicati on owned by the

assi gnee of the present invention, the disclosure of
which is expressly incorporated by reference in this
application as if fully set forth herein. :
Additionally, while the vardaus enbodi nents of the

i nventi on have been described prinmarily in the

of cBReefLVBFteboVRAYE atPpolymerghekbe Facandt ekt drain line

possi bl e enbodi nent the system descri bed herein can

be enployed to heat a fluid. Furthernore, while the

ext . of

system has.been_described_in,the con an ) _
under wa gﬁlge|ﬁe°?§ﬁﬁg 5?88@%@?“§he?éysF5ﬁ1i%ngﬁﬁ%&?? is

di%e’dcam:e aI ong HS& Q}rﬁcgééff’%# n a\l\%gip Veag'lcout%ebt?atfor an
exchange configurations of a proces uid are

undefdite®d.pelletizer in AHINCEne NHRBLAUS: valve 40 has a
nodi fications and changes will readily occur to those

siglid lvedlt nitdis arine 148 | sswtroastd edl, tac! A tntA6nE c2) .
invention to the exact construction and operation

Thes picgnd rddsdebednveanthy ddeormdiltgley, aaldivedictablelve 4o
nodi fi cations and equi val ents may be resorted to,

CRAT  FIHGYR tHhen e D EEMe ¢ nveht | sPcleDn 73 \HAring a

| CLAI D LS. .
cpol%ng mo'c\:@ of “operation, conveys the melt around the cooler

30 during a bypass mode of operation, and drains the melt from
the coolexr 30 and from the diverter wvalve 40 during a drain
mode of operation. ~The diverter valve 40 has a hot melt inlet
line 45, a first movable valve component 42, a hot melt outlet
line 52 to the melt cooler 30, a hot melt bypass line 46, a
cooled melt inlet line 54 from the melt cooler 30, a second
movable valve component 44, a cooled melt outlet line 47, and
a melt @rain line 48.

The diverter valve 40 is configured for the cooling
mode by positicning the first movable valve component 42 so.a-ts
to close the hot melt bypass line 46 and close the melt drain
line 48, and positioning the second movable valve component 44
s0 as to open the cooled melt inlet line 54 from the melt

cooler 30, thereby conveving the melt through the melt cosler



1. Anelt cooler and valving systemfor an underwater
pel | etizer, conprising: a nelt cool er that
cools a polyneric nelt, including a nelt cooler inlet

whhhentddst conveys the nelt to the cooler, a@%Tﬁm?ﬁ%hwmm
cooler outlet line that conveys the cooled nelt from

the cooler; and a diverter valve configured to
convey the nelt to and fromthe cooler during a

cool i ng node of operation, to convey the nelt around
the cool er during a bypass node of operation, and to
,drain the nelt fromthe ced-er and fromthe diverter

val ve during a drain node of operation, t he
30 gPbRr PRF QORI Fbe fEveatRy ¥aRresfCafdraugbcohd cooled melt

osi ti.gnahlLe val ve conponent each (i) having a
oup‘%%%ﬁ]?yggf sets of flow channels therein and (ii)

bei ng i p .tigpabl.e so.as to. effect
separatgﬁg g%gg?%%%pg%%t%tgg ?ﬁecgggﬁﬁﬁﬁe%vg%rthe-bypass

Imxﬁﬁﬂﬁﬂkk@ﬂtibﬂfn§y9@§Sfﬂgg%em@kagggr@£i§ghc ﬂégg 42 so as
drai n node of operation. 2. The nelt cool er an

to @logenghsybbemnmare osei g tGnel 8bMd, cxbaiLith dB8er 30 ana
.diverter valve includes a hot nelt inlet line, a hot
thenphelpudtreain| laaet ctd&,heamk| poshoi@rinen tiod Bekénd movable
-bypass line, a cooled nelt inlet line fromthe nelt
val@oISEFPORBBOEd SRelFE G0t IBPEsk| Kbe aeeladnebltdimale: line
54légg% h3. Tg% nelh]cogler and val ving system
acCor GPRg e T FRPAES, 3dheFBFTERYD tBVGtge thRemelt around
thed|tﬁé§.rt_t ecroo\fl.%lrve_’,(]f oénc‘_ hgué: 08% I Qge nggge%bgrf'lrarhfwge %0 Bhrough
positionabl e val ve conponent 1S positioned so as't
the cooled melt ocutlet line 47.

The diverter valve 40 is configured for the drain
mode (see Figure 5, MC DRAIN MODE C2) by positioning the first
movable valve component 42 soc as to open the hot melt outlet
line 52 to the melt cooler 30 and cdlose the hot melt bypass
line 46, and positioning the second movable valve component 44
so as to open the cooled melt inlet line 54 from the melt
cooler 30. This conveys the melt from the hot melt inlet line
45 and from a first process side of the melt cooler 30 out of
the diverter wvalve 40 through the melt drain line 48, and
conveys the melt from a second process side of the melt cooler
30 out of the diverter wvalve ag through the cooled melt ocutlet
line 47,

It is not intended that the present invention be

limited teo the specific apparatus and methods described



28 open the hot nelt outlet line to the nelt cooler,
cl ose the hot nelt bypass line, and close the nelt
drain line, and the second positionable valve
woopPaReat is positioned so as to , open the (qaled o
melt inlet line fromthe nelt cooler, thereby
providing a nelt flow path through the mel t cooler
and out of the diverter valve thtough the cool ed nelt
outlet line. 4. The nmelt cool er and val ving system
according to claim2, wherein to configure the
di verter valve for the bypass node the first
posi tionabl e val ve conmponent is positioned so as to
hex¢igse tHes hbvrembinouis etohsineried Hse iTohkteasies anty of
close the nelt drain Fine, and the second
they BT R OTRsSe %%IGEecéﬁﬁﬁﬁeh?ﬂ1s Posi exenpdesoths fconcepts

alé'O%?dFH§ cool ed nelt line fromthe nelt

E e e el PR MG drer s Pl G buREERMS for

co ol er, o Lth e&&gr valve t rou h the
]ggﬁhe%gnel% ggg 2 ?%e ?%Q£ melt &6ol e 1beg

pCVAISIoNE /5 YSE e %Qqﬁl%attgoﬁl é&tﬁ%d.? b})M}ﬁ{eelaré: g%-ne of the
configure the diverter valve for the drain no Re

prddenst posettdoabl ecival wWH seorpapentot S WOSIH | QREd efBress1y
as to open the hot nelt outlet l[ine to the nelt
ingyeloepted| bgereferéote nioh ttiphpagplliicaeicands openthbey set
~nelt drain line, and the second positionable valve
fO%%hﬁﬁﬁEh? is positioned so as to open the cool ed nelt

inlet | fron1the | t cooIer t hereby providing a :
mel t fl%gv‘%pa’t%nafllé’mt Yot %P RS FHEt STRIRE-MERd Sf 1Fm the

invankibat mceﬁée %s%fnkgﬁwgeﬁﬁng oler; OUEhOf dcton%ext of

di verter valve t rough t ain ihe.

cocuiayi & NgoByh@t t ubhow pat haddigm.a SSGO liﬁeor&%%?g%lém%e the

of the nelt cooler out of the diverter valve t
systthe cbsdedbeg] theotiet chihnebe 28pléyedhh@oehdéa€ 0@l ef1uig.
and val ving system according to claim1, wherein the
FurgBpruesdl ewliide othredsystem véwesi cakenr identcatibert  in  the

above the diverter valve.
context of an underwater pelletizing process, the system is

equally applicable to other processes in which various heat
exchange configurations of a process fluid are required.
Further, numerous modifications and changes will
readily occur to those skilled in the art, it is not desired
to limit the invention to the exact construction and opaeration
shown and described, and, accordingly, all suitable
modifications and eguivalents may be resorted to, falling

within the scope of the invention.



7. The nmelt cooler and valv ng systemaccording to
claiml1l, wherein the nelt cooler is.a double pass,
shell and tube heat exchanger. 8. The nelt cool er
and val ving system according to claim7, wherein a
process side of the heat exchanger includes static
fluid mxing elenments therein. 9. The nelt cool er
and val ving system according to claim7, wherein the
heat exchanger has a jacketed top head that is heated
by a thermal heat transfer fd7uid or by an electric
heater cartridge. 10. The nelt cool er and val vi ng
WEYBtIEMCASCYEdi Ty to claim 2, wherein a top portion of
the nelt cooler has a heated vent configured to
rel ease a conpressible fluid therefromand/or to
1faci | intedtce draleragerrsf theévaerdt fyomrma Bott opnpowrtdonwater

of, 1, coo| . L1. . The nelt cool er and val ving
p%%%tg%ﬁgécggiﬁﬁﬁfﬁhg'clain11, wher.ein the nelt cool er

is |locatkd beveat htitdte mwle:téerpvb&’lwﬂcn mge hegr tirgdluding a
mé)ftl egcgoaltelronjtnone%ellrl%leudc%séta &)%l Seglgr ahA lﬂe?g Iac%d a‘lﬁleve&;oler,_

configured |'éease a conpre bl'e flu
afdt omepor tcoohethenedét andet hdadi ventversvahee cooled melt

e%des a ho; ggat 30

f%g%” & cooler
a diverter Vaive configured:‘to convey the melt to and
from the ccoler duriﬁg a cooling mode of operation, to convey
the melt around the cooler during a bypass mode 6f operation,
and to drain the melt from tﬁe cooler and from the diverter
valve during:a drain mode of operation, '

the diverter valve iﬁcluding a first .and a second
positionable valve component each (if having a plurality of
sets of flow channels‘ therein and (ii) being ihdependently
positionable so as to effect separately and indepehdently the

cooling mode of operation, the bypass mode of operation, and

the drain‘mode:of operatien.

2. The melt cooier and valving systeﬂ according to claim 1,
whéreip the diverter vaive includes a hot melt‘inlet line, a

hot melt outlet line to the melt cooler, a hot melt bypass
line, a cooled melt inlet line from the melt cocler, a cooled

melt outlet line, and a melt drain line.

3. The melt cooler:and valving system accbrding to claim 2,
wherein to configure the diverter wvalve for the cooling mode

the first positionable valve component is positioned so as to



inlet line, a hot nelt outlet line to the nelt
cooler, a hot nelt bypass line, a .cooled nelt inlet
line fromthe nelt cooler, and a cooled nelt outl et
line. 12. The melt cooler and val ving system
according to claim 11, wherein to configure the
di verter valve for the cooling node the first
posi tionabl e val ve conponent is positioned so as to
open the hot nelt outlet line to the nelt cooler and
cl ose the hot nelt bypass |i28e, and the second
posi ti onabl e val ve conponent is positioned so as to
oppentidehcioahed nettldmnl eind ite flroomdlHe gmiltercoallese the
ng PSSRy Rroxiding e TRLE SLow pat h iy onah f he I8l Gog vne
cool er- and -out o fhe iverter valve throulh
seooldedooel ticoublet dtdlve. cddonthe n@ﬂtpwﬁmﬂuameandﬂb as to
%%!%hﬂg %%ﬁtgn1gigo 9&@9 #fh |f¥&£ {%E %@f£ehgo thereby
Ronf | gure t Fvérter-valve for the bypass no
pfoumﬂlngoglmeanabﬂeva$wm t@m@@M@mhel@epbscwmbﬂednsbout of
as 1.0 close_ t t, | 0 I
S S SRR ot (RETBt RE R B8 Rl e R ke
second positionable valve conponent i's p05|t|oned SO
4 a8t o cI e Lhe cool ed inlet line fr he I
coo}ller 1f1erel3e/ pr ov?dff%g a%ﬂStfelmovﬁcﬁg ouﬁg%tl%lm Zr _
whﬁﬂdlnCdﬁiemonﬁnyuauﬁ tﬁetdmyahbwerWeﬂvvaﬁme theo&g@abhenmde
O%&%ﬁ nek} %gha le v§av 14 gggn ig C&éﬁéﬁh e%dso as to
RFalVithg S7StEhaceor ditig © & PR Fein the melf
c oo G.Thel mdtocaetleﬂ Mtl&tho]mmoruoaltr@r ingrittatdaerieabowel close
the dh¥erter Valffhe 31

and the second positionable valve
component 1is positioned so as to closé the cooled melt ihlet'
line from the melt cooler, thereby providing a melt flow path
around the melt cooler and out of  the diverter valve through

)the cooled melt outlet line.

5. The ﬁelt cooler and-valving system according to claim 2,
wherein to configure the diverter valve for the drain ﬁode-théu
first posiﬁionable valve component is positioned so as to open
the hot melt.outlet line to the melt cooier, close the hot
‘melt bypass line, and open the melt drain line, and the second
positionable valve component 1s positiconed éo as -to open the
7-cooled melt inlet line from the melt cooler, thereby hroviding
a melt flow path from the hot. melt inlet line and from a first
process side of the melt cooler out of the _diverter: valve
through the melt drain llne, énd providing a melt flow path
from - a second process side of the melt cooler out of the

diverter valve thrcugh the cooled melt outlet line.



wherein the nelt cboler inlet line is located in a

top portion of the nelt cooler, and the nelt cool er
“outlet line is located in a bottom portion of the

melt cooler. 16. The nelt cool er and val ving system

according to claim14, wherein the nmelt cooler inlet

line and the nelt cooler outlet line are located in

opposi ng portions of the nelt cooler in a

si de- by-side configuration. 17. The nelt cool er and

val ving system according to 29 ai m 14, wherein the

melt cooler inlet line is located in a bottom portion

of the melt cooler, and the nelt cooler outlet line

ISThQCﬁLEQ o?é%og Qogéiéghéﬁgég%éﬁﬂgcé% %h% 't01§ﬂﬁ1m 1,

The melt cool et and val Vi ng sys n1accor i ng to c
whereaurertdien ehg dxvéﬁmensvdbvetﬁﬁchudesvarh@cahebrlentatlon
aﬁ@$e%he'ﬁ§ve?t A outlet line to the nelt

cool er, a hot nelt ypass a cooled nelt inlet

line fromthe nelt cooler, a cooled melt outlet Iine,
7?n9?élﬁg£ta@9 fgfoggdn§££v1 ﬂéﬁaacc %%;nghgon%hglm 1,

cooler and val ving systema co Ing to cl 1
wivdrerigi reheo medhf cgater t he aidertler peabveshorlt oed drgien heat
egqgﬁ}the first positionable valve conponent is

posi “0ried so as to open the hot nelt outlet line to

the nelt cooler, close the hot nelt bypass |ine, and

g OPEN tHglflEgglnE|tn9raé{%£44K% §¥&%t4§% g&%g to clalm 7,

p03|?|oné%le val've conponen sypos t7one
wioperint ke wooleed mab9|qﬂ ¢melm@etfeanhaheeneinctmﬁﬂ&Hstatlc

nd open _t he sec I rain line, thereby

%rovfﬁfﬁagae%%ﬁ?n 5&25%%ﬂ fromthe hot melt inlet
line and froma first process side of

9. The melt cooler and valving system according to claim 7,
wherein the heat exchanger has a Jjacketed top head that is
heated by a thermal heat transfer fluid or by an electric

heater cartridge.

10.. The melt cooier and vaiving system accOrding te claim 2,
wherein a top portion. of the melt cocler has a heated vent
configured to release a compressible:fluid therefrom and/or to
facilitate drainage of the melt from a bottom portion of the

cocoler.

il. The melt cooler and valving system according to claim 1,
wherein the melt cooler is lccated beneath thé diverter wvalve
in a vertical orientation and includes a melt drain line and a
vent configured toc release a compressible fluid in a bottom

portion therecf, and the diverter walve includes a hot melt



32 the nelt cooler out of the -diverter val ve through
the first nelt drain Iine, and providing a nelt flow
path froma second process side of the nmelt cooler
and fromthe cooled nelt outlet |ine out of the
di verter valve through the second nelt drain |ine.
20. The nelt cool er and val ving system according to
claim2, wherein the nmelt cooler is oriented
perpendicular to a nelt flow path through the
di verter valve, and the firs¥ positionable valve
conponent is an actuatable bolt having three sets of
iflaw Ichennel sidthersditn out2¢t Aime| to coot ereMalwdoigr, & hot
e étgn1for ﬁn underm@ég dpekéfﬁ a%letCQHPJlsfﬂgnathe melt
i vert®r°valve contigured to convey polyneric nelt
ccamldarf,rramaanab@le&bmaert dutleig laneool i ng node of
operation, to convey the nelt around the cool er
during a bypass node of operation, and to drain the
1avel thef memtt heoteol endandl firamavreedi vertedinglte claim 11,
duri.ng X dral nmode , of eration di
IHINE RAV ng %gﬁgﬁsFﬁg \%lgt R ah Ya fOIInI gt I(lyn lt'L%g mode
tlfe r&trsnogjotsnmmabhlele/awb—aﬂemc@mmpneaht as hpts eldneguisbets to
to, the tcoeraotrrelt a i ne
Ope(510I &g & rr8te mgﬂ ‘t"“"r e lflPSmle b‘Z%S%érer %ndsecg‘osg the
hcﬁtosmtemnalbj/ﬁas/sal \Aeneorrpmnn:emt,hea eeodam@l n@lsutmqnehme valve
nel.t .drain_line, .the first and secon
Coﬁ%%lnten néﬁl éjoséltlémggrr%neﬁt FOo &HT (1Y havi O%‘ % Wi intet

1ipleurfadart yhef neets cObléi‘,OV\tHd'r@rmyelp&otfhétm na amﬂt flow path

through the melt cooler and out of the diverter valve through

the cooled melt dutlet line.

13. The melt cooler and valving éystem according.to claim 11,
wherein to configure the diverter valve for the bypass mode
the first positionable valve component is positioned so as to
close the hot melt outlet line toc the melt cooler and open the
hot melt bypass line, and the second ?ositionable valve
component ‘1s positicned so as to cleose the cooled melt inlet
line from the melt cooler, thereby providing a melt flow path
around the melt coocler and out of the diverter wvalve through

the cooled melt outlet line.
14. The melt cooler and valving system according to claim 1,
"~ wherein the melt cooler is-located in a horizental orientation

above the diverter valve.

15. The melt cooler and valving system according to claim 14,



(i) being independently positionable so as to effect

33 separately and i ndependently the cooling node of
operation, the bypass node of operation, and the

drai n node of operation. 22. The val ving system
according to claim 21, wherein the first positionable -
val ve conponent is an actuatable bolt having three

sets of flow channels therein, and the second
‘posi‘tionabl e val ve conponent is an actuatable bolt

havi ng two sets of flow chardels therein. 23. A

nmet hod of cooling a polyneric nelt for an underwater
wipatdigt ither retbnprd simgnlet lingohveldasgethénnel top eeartion
09'%ﬁ!%%ﬁtvéhg§e£h%LMfQE%e%ﬁlEhgogfg% Jd%l@@dlgﬁgnlé'located

ol'er ‘durihg a cool i ng nod operation,

i onveypsomnhponeldn arfotthd nhet cootlerc-duri ng a bypass

node of operation, and drains the nelt fromthe

cooler and fromthe diverter valve during a drain
1qmpdécofmedfyercaviion, an@ev@lwie’rq eryarahvechaviihg a-chotlaim 14,
wﬂggéiﬂ Q%%tmEhEGCOQl%frfﬁl gmp%%gl%h%ahgf ool r outlet
conponent, a hot nelt out Tine tot
ligchetremilccabypass diwves ira cmrrlte@nﬁebf I ik ertlellh W@Cflreqmin a
sidle el ool ehq A segand posi tionable valve -
conponent, a 51 ed t outlet line, and first and
second mel t draln lines, the first and second
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WHﬁﬂang Hﬂdepmab@ntbyl@osunﬂ@haﬂheesaiaSIQQﬁ&ﬁdeﬁn a bottom
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erat.ron
located in a top portlon of the melt cooler.

18. The melt cooler'andrvalving system according to claim 1,
wherein the diverter valve includes a hoﬁ melt inlet iine, a
hot melt outlet line to the melt gooler, a hot melt bypass
line, -a cooled‘mélt inlet line from the melt. cooler, a .coocled

‘melt outlet line, and first and second melt drain lines.

18. The melt cocler and valving system accerding to claim 18,
wherein to configure‘fhe diverter valve for the arain mode the
first positicnable valve component is positioned so as-to open
the hot melt outlet. line tq the melt cooler, close tﬁe hot
~melt bypass line, and open the first melt drain line, and the
sectnd positionablé valve component is positioned so as to
opéh'the cooled melt inletrline ffom the melt cooler:and open

the second melt drain line, thereby prov1d1ng a melt fiow path

from the hot melt 1nlet line and frem a first process side of



node of operation, and the drain node of operation;
configuring the diverter valve for the cooling node
by positioning the first positionable val ve conponent
so as to close the hot nelt bypass line and cl ose the
first melt drain 34 [line, and positioning the
second positionable val ve conponent so as to open the
cooled nelt inlet line fromthe nelt cooler and cl ose
the second nelt drain Iine, thereby conveying the
‘melt through the nelt cool e32and out of the diverter
val ve through the cooled nelt Qutlet |ine; ' _ \
tioonfiébur fagletheowdi vef t ehe valvertfar thedypgassighodéichyfirst
nd0S1 4100 QQHtehea hrﬁjt:o O Odn%ll% %?!3%6 % 3 SQcond
as to close the hot melt outlet line to the nelt
proviser ahde cldsethtchemelt scomeet drndi nfidmethandooled melt
si.tioni.n he -s ng. i1 e C 0 14
P s e B hE S5 B rel 1A ot 11 Er Pt ame mele
dymgint lcoel-er and cl ose the second nelt drain |ine,
t hereby conveying the nelt around the nelt cool er and
out of the diverter valve through the cool ed nelt
2@utTlet mhélte;camer and wdnfipgusiaget hecdinvempertovallpen 2,
w?feolreitnhech [ at{lé‘]ltmgc?olb i POS! $f§é}{t%% t&%ptahﬁ%&uhar to a melt
. positionabl e val ve conponent so as to open the hot
il t ,paudt | ethiduwph t otltche dretdricogol emlvel osentlhe thet first
[t s line ‘the fjrs Jar ai i n .
p%%ﬁ%ﬁ%é???oﬁf%@“%hg&%%%%%% pggif#bngﬁﬁg£%%$ﬁ% Boit Ttaving
tlomwperent c§of bev tdhaopehst bieecoigl-ed nelt inlet I'ine
fromthe nelt cool er and open the second nelt drain .
l'ine, thereby conveying the nelt fromthe hot nelt
27 .nlretmellitnecahdr f vl iad isystepr beess sinderghtéhepailgtizer,
coal.er._out- of,.the diverter valve through the first .
B e R e
neprtoces s agiddefofm t he meElt cooler dndifig om témicool edode of

o) m%_"lattigHtl 3;0 I nrelvgut t fe. tIrl?eeltdI ‘é?—é&ﬁé \{%leveccgotlregru{'lguring a
& s8cond et drai n i ne.

bypass mode of operation, and to drain the melt from the
cocler and from the diverter wvalve durihg a drain mode of

operation,

the diverﬁer valve having a housing with a hot melt inlet
liné, a first positionable valve component, a hot melt cutlet
line tc the melt coolef, a hot melt bypass line, a cooled mélt
iniet Iine from the melt cooler, a second peositionable valve
component, a cooled melt outlet line, and a melt drain liné,

the first ‘and second "posiﬁionable valve components each
(i) having a plurality of sets of flow channels therein and -

{ii) being independently positionable s0 as to effect



24. A nethod of cooling a polyneric nelt for an
underwat er pelletizer, conprising: 35
conveying the nelt to a diverter valve that conveys
the melt to and froma nelt cooler during a cooling
node of operation, conveys the nelt around the cooler
during a bypass node of operation, and drains the
melt fromthe cooler and fromthe diverter valve
during a drain node of operation, the diverter valve
having a hot nelt inlet |ind3 a first positionable
val ve conponent, a hot nelt outlet [ine to the nelt
sefoolagelya det metpe@ylsa%w ithe, wwoddsPedonel tofi npegration,
tfllé Qﬁ/pfasgn}ngg'g ﬁlcypeggghgﬁ &&e&%n@rggﬁhﬁéc‘f@%y %peratlon
val ve conponent, a cooled nelt outlet line, and
melt drain line, the first and second p03|t|onable -
22/6\' ’fﬁec%ﬁﬁ%%‘t%ﬁ%ﬁ (Ac)co%\ihggt% pLigaf i by, Of3€LSn the
I'ow channel s “therein and (ii) being i ndependent |y
flq@ctsu rrenabteiEle agatve ef ¢EEIONSESar 4% el3p aggtuatable  Dbolt
ndNdepP %Wﬁ%?'%ﬁéﬁeofo%hbﬁg S0k OPeLat) ONanbiN€he second
ypass node of operation, ‘and the drain node of
popdrignibhe valve eonfdrgmti ig e agitvertleie ved Ve Hapring two .
sddle GO RO MMAR DY REsLLLONI Ng the fir st
posi ti onabl e val ve conponent so as to cl ose the hot
melt bypass line and close the nelt drain'line, and
2POSL 100 bhe 3econd Rosidianable kv e comonenic ruater
as to open the coo nlet line fromthe
paﬁ%ﬁWlGQQLe¢ONR¢Mﬂ¥%W conveying the nelt through the
mel t apgo oyt pf cLhe diyerier valy ughh, h
cooleggﬁkﬁﬁgogﬁ tg}?ngj l¥g%%g%|g€%f§g&nﬁp V%Qg whe
meditvek ¢ erangal eorf op  toied thy pastenoderbyd pasi toohingg nade of
d osi.p v conponent,.sQ.as. 1 o t
4f&ﬁ%€ t out?gfylﬁﬁ%Q&%ﬁihe neﬁ'@cgoggg %ndﬁ%£Q%€ﬁ|E%pass
modieai o | operataind, powid | dvd s t blee seeohd fposi thenalgloder and
| ve c Glose 4:he caghed, e et
C%he%?rgﬁB%EgQE ??l‘%%olﬁﬂg?%lerebynconvey?ngg%%aml
digregtrd t Melwel th&ooler @ hot melt inlet 1line, a f;rst

positionéble valvé componeht, a hot melt outlet line to the
melt cooler, a hot melt bi}ﬁéss line, a cooled melt inlet line
from the melt cooler, a second positionable valve component, a
cooled melt butlet line, and first and second melt drain lines,
the fifst and second pdsiti_onable valwve components each (i)
having a plurality of sets of flow channels therein and (ii)
being independently positionabie 50 as to effect separately
and independently the cooling mode of Aoper.ation, the bypass
.mode of operation, and the drain mode of operation:

‘ cronfiguring the diverter valve for the c‘oo‘ling mede by
positioning.,the first positi'onable' valve component so as to

close the hot melt bypass line and close the first melt drain



36 and but of the diverter valve through the cool ed

nmelt outlet |ine; and configuring the diverter

val ve for the drain node by positioning the first
posi ti onabl e val ve conponent so as to open the hot

melt outlet [ine to the melt cool er and cl ose the hot

nmelt bypass |ine, and positioning the second

posi tionabl e val ve conponent so as to open the cool ed
melt inlet line fromthe melt cooler, _thereby

conveying the nelt fromthe ot nelt inlet [ine and
froma first process side of the nelt cool er out of
1%%%!d@@%r@%ﬁlﬁk§P9§gtHh%u@ﬁc?¢ﬁaHﬁﬂ#ﬁ%@ﬁabhelVﬁ%veaﬁﬁﬂponent
soay% ncﬂoérhecﬂéelctooﬁégnﬁn@l@ econd processos| Q@e Ofetth&ooler
melt cooler out of the diverter valve through the
aedoFéastrefbe oaererd | Pakt d5aim hent, eketahgercangying the

' mm& ViRgoSyiSt £ fﬁ%él@nc%ﬁ@f water opel et i .qiverter valve
onpri si ng: heat .exchanger that exchanges

t%@%ﬁgﬁmqﬂ¢ QOBBW§W§ﬂﬁCOPFé?H 1i1el udi ng an exchanger

i nl etodénpdibat genveys dhe HJuihd to.t h&@@?ﬁ@:@@mode by
and an exchanger outlet line that conveys the fluid

PPFOMITEIexdiangerst ampitionabie divobre eFoRRARRNT so as to

cf@gg | G el@of! %@P@ngtﬂé%e lf nlé' dcct ocl'%ndmé‘lrtore&oﬁ%r and close
exchanger during a heat exchange node of operation,

the comagy tivdtf | drdinr obie: t hettekclivangetosind ngtlee  second
p@%&%%amge v%&vgp%ﬁfabf?&mt aggl L9 qraifthe tﬁu'eu'c%ofﬂeemmelt

he exchanger. and fromthe diverter valve during
lféi#%‘ﬁ nlhiele Lopmopdratiedn, deledi vard el e vehe n@IeGGrlﬁg melt

afadd rlsltnean%@réswe&npéﬁﬁgl Q@@bl{n@wagy&&@%%n cooler

each (i) having a plurality of sets of flow channels
anthepdi neankhy i d)vepdieny vieddepéhdenyh yt*yzmscmlmqﬂamaelts wutlet
18% 1 qef fect separately and-i.ndependent |y the heat

exchange _
configuring the diverter wvalve for the drain mode by

positioning the first positionable valve component. so as to
'open'the hot melt;ouflet line to the melt cocler, close the
hoﬁ melt bypass line, and open the flrst melt draln line, éﬁd
pesitioning the second p051tlonable valve component 50 as to
open the cooled melt inlet line from the melt cocler and open
the second melt drain line, thereby <¢onveying the melt from
~the het melt inlet line and from a first-process side of the
melt cooler out of the diverter wvalve through the first melt
dfain line, and conveying the melt from a second process side
of the melt cooler:and from the ccooled melt outlet line out of

the diverter valve through the second melt drain line.

24. A method of cooling a polymerlc melt for an underwater

pelletizer, comprising:



37 node of operation, the bypass node of operation,
and the drain node of operation. 26. The heat
exchanger and val vi ng system according to cl ai m 25,
wherein the diverter valve includes a nelt inlet
line, a nelt outlet line to the heat exchanger, a
nelt bypass line, a heat exchanged nelt inlet |ine
fromthe heat exchanger, a heat exchanged nelt outl et
line, and a nelt drain line. _27. The heat exchanger
and val vi ng systen1accord|ngfio claim 25, wherein the
heat exchanger is configured to cool or heat the

mel t conpgy inphéheamgilitg Loy st svVaEEBEdVAGYVE otiai pRIPEYS the

@b@r%bn &ﬂ@ %&éﬁt anﬂe§@CQBQlQPSkﬂh9ﬁ?bh§ 335thg mode of
conponents are.each a bolt that is acfuated

op¢gatdasontacoreed EYe i pekl  armd THe \ﬁ@p&pﬁgd?,f@#ﬁ a bypass

m§&§05§'%9eEQtﬁh@'”£§§ d%@§ﬁ§lEhéh%eﬁkuEQOﬁoQErmdé%ier and
cylinder is a hydraulic cylinder or 4 pneumatic
f{gﬂlﬂﬁﬁ@rdlverter valve during a drain mede of operaticn, the

diverter valve having a hot melt inlet line, a first
positionable valve component, a het melt outlet line to the
melt cooier, a hot melt bypass line, a cooled melt inlet line
from the melt cooler, a seccond positionable valveucomponent, a
cooled melt cutlet line, and a melt drain line, the first and
second positicnable valve cémponents each (i) having a
plurality of sets of flow channels therein and (ii) being
independently positionable so ‘as to effect separately and
independently the cooling mode of operatibn,\the bypass mode
of operation, and the drain mode of operatlon, '
conflgurlng the diverter valve “for the COOlng mode by
pdsitlonlng the first positionable wvalve . component so as to
close the hot melt bypass line and close the melt drain liné,
and positioning the second positionablie valve_component sbras_
-to open the cooled melt inlet line from the melt cooler,
thereby conveying the melt through fhe'melt cooler and out of
ﬁhe diverter valve through the cooled melf outlet line:
configuring the diverter valve for the bypass mode by
pesitioning the first positionable valve component so as to
close the hot melt outlet line to the melt cooler and the melt
drain line, and positioning the second positionable valve
component so as to clecse the cooled melt inlet line from the

melt cooler, thereby conveying the melt around the melt cooler



30. The nelt cool er and val ving _system according to
claim1, wherein the first positionable valve

conmponent is an actuatable bolt having three sets of
the fl ow channels therein, and the second

posi ti onabl e val ve conponent is an actuatabl e bolt
having at | east two sets of the flow channels

therein. 31. The nelt cool er and val vi ng system
according to claim30, 38 wherein the first and
second positionable val ve céﬁponents are each a bolt
that is actuated by a fluid controlled cylinder. 32. '
amheoni| ¢f cBled ePlaidiovalvAlivg §9§P%%¢a%@%r%ﬁ?qu(ﬂQﬂQMQﬁtlet
13de; Wherein the fluid controlled cylinder is a

hydraullc cylinder or a pneunatic cylinder.
configuring the diverter wvalve Zfor the drain mode by

positioning the first positionable wvalve component so as to
open the hot melt outlet line to the melt cooler and close the
hot melt bypass line, and positioning the second positionable
valve component so as to open the cooled melt inlet line from
the melt cooler, thereby conveying the_melt from the hot melt
inlét line and from a first process side of the melt cooler
out of the diverter vaive through the melt drain l1ine, and
conveying the ﬁelt from a second process side of the melt
cooler out of the._divertei valve through the cooled melt

outlet line.

Z5. A heat exchanger and valving system for an underwater
pelletizer, comprising: '

a heat exchanger that exchanges heat with a polymeric
fluid, includiné an eﬁchanger inlet line that coﬁveys the
fluid,rto the exchanger, and an exchanger outlet line that
conveyskthe fluid from the exchanger; and-

a diverter valve édnfigured.to convey the fluid to and
from the exchanger during a heat exchange mode of operation,
~to convey the fluid around the exchaﬁger dpring a bypass mode
of operation, and to drain sthe fluid from the exchanger ahd
from the diﬁefter valve during a drain mode of operation,
the diverter valve includingra first and a second positiognable
valve component cach (i) having a plurality of sets of flow
channels therein and (ii) being independently positionablé so

as to effect separateiy and independently the heat exchange
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- mode of operation, the bypass mode of operation, and the drain

mode of oOperation.

26. The heat exchanger and valving system according to claim
25, wherein the diverter valve includes a melt inlet line, -a
melt outliet line to the heat exchanger, a melt bypass line, a
heat exchanged melt inlet line from the heat exchanger, a heat

exchanged melt outlet line, and a melt drain line.

27. The heat exchanger and wvalving system according to claim
25, wherein the heat exchanger is configured to cool or heat

the melt.

28. The wvalving system according to claim 22, wherein the
first and second positionable valﬁe components are each a bolt
that is actuated by a fluid controlled cylinder.

29. The valving system according to claim 28, wherein ths
fluid contreclled cylinder 1s a hydraulic cylinder or a

pneumatic cylinder.

30. The melt cooler and valving system according to claim 1,
wherein the first positionable ‘ falve component is  an
actuatable bolt having three sets of the flow channels therein,
and the second positionéble valve component is an actuatable

bolt having at.-least two sets of the flow channels therein.

31. ‘The melt cooler and valving system according to claim 30,
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wherein the first and second positionable valve components are

each a bolt that is actuated by a fluid contrclled cylinder.

32. The melt cooler and valving system according to claim 31,
wherein the fluid controlled cylinder is a hydraulic cylinder

or a pneumatic cylinder.



