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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention generally relates 'to
underwater pelletizing equipment and a method of processing
and pelletizing polymeric resins and similar materials. More
specifically, the present invention relates to underwater
pelletizing egquipment and a mwmethod of processing and
pelletizing polymeric resins and other extrudable materials in
which the melt cooleg‘and associated valving can be utilized

to maximum efficiency for the different polymeric resins being

processed and pelletized.

2. Description of the Prior Art

One known production process has been commonly used
for many years for a broad array of hot wmelt and pressure
sensitive adhesive products made from such polymer resins as

ethylene vwvinyl acetates (“*EVA") , polyethylenes (“PE") ,



t her nopl astic urethanes ("TPU'), polyesters and

pol yam des as their base ingredients, and as combi ned
wowaoh/1zasy ot her materials, such as waxes, tacRCT/U82087/009443

pignents, mineral fillers, antioxidants, etc. This

known process has al so been successfully applied to

ot her non-adhesi ve products such as gum bases,

varieties of chewing gum and asphalts. The

af orenenti oned process can be applied to nearly any

pol ymer application in which2the product is nade,

bl ended, m xed, or conpounded, usually at a relatively
pohygFeRehpeeat url@FPand t hedrewvicinahist belesobedrs  (“TPE”),

considerably in order to have a nore suitable
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and then bej cut into pellets. Pellets are the nost
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tran ort|n and subsequent handl.i.n bl endi ng,

mahet19 Yy, %g?ng, an&aégéralFaﬁ§éféﬁg§uchplgments' mineyal
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filter 3 - nmelt cooler wt | Cat e
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any polymer application in which the product 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 rolymeric
materials.

The aforementioned known production process
generally consists of the following processing components, as
shown in Figure 1 of the accompanying drawings: reactor,
mixing vessel or extruder 1; melt pump 2; filter 3; melt
-.cooler with dedicated heat transfer fluid system 4; polymer
diverter valve 5; die and pelletizer 6 (with optionql bypass

i
riping) ; tempered water gystem 7 (with optional water



| piping) ,- tenpered water system7 (wth optiona
waterfiltration equi pnent) ; water separator/dryer 8
w@ adovh239pt | onal pel |l et screening equi pnent) ; BEMUS2007/009443
conveyi ng and/ or packagi ng equi pnent 9 . The nelt
cooler 4 is basically a heat exchanger, of which there
are many types, such as, for exanple, plate and frane,
shell and tube, scraped wall, etc. The nelt cooler 4
| owers the nelt tenperature of the pol yner or
extrusi on product passing thgBeugh the cool er. However,
sone types of nelt coolers are nore efficient than
figthekieypeguinment) he wpterasgrhvetsriidrpgrt 8 nbsith optional
efficiently renove heat energy. But many ot her
rel linEt iSirAcdA%i deraprens) ar @rfinpernesing shidgdor packaging
conponent of the overall apparatus and nethod. For
CIRXBHAPre, “some of the considerations associ ated vvithf
the nelt_cooler include: mnimzin ressure drop o
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d_praocess_tenperatures and pressures; terials
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cleaning; mnimzin Spaceé ‘dccupi ed byt
1ofiPL ereRid R NGerdh QU dbR0 EhE TLEHARLLT L t G rusion
ei ther cool or heat "a product, dependi’hg upon the
pr&@€st f besBhA6eSHNMGIE Vi€ Ccooler. However, some types of
melt coolers are more efficient than other types, with the
primary focus being to most efficiently remove heat energy .
But wmany other functional considerations are important to this

component. of the overall apparatus and method. For example,

some of the considerations associated with the melt cooler

include: minimizing pressure drop of the melt; 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 occupied by the cooler and piping; and providing the
flexibility to either cool or heat a product, depending upon
the specific 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



The aforenentioned prior art process that is nost
comonly utilized has a nelt cooler of a single pass
wab@ili2mad t ube design conbined with static nm RET/US2007/009443
el enents, as shown inFigure 2 . The nelt cooler 10
shown in Figure 2 achieves good results when working
wWth either a specific product or wwth a wide variety
of products. However, many pol yner producers have a
broad array of polymer products, including sone
products that need not be cedéled prior to pellet
.1zing. Thus, the step of punping those particular
FigisRiuet s Theotightt Feckert 1eoshermnén Gibpraay lBehieves good
unnecessary, but coul d al so be undesirable or even _
et bbbt eWRET cWohing t HiERi 81Fhehi AdSPreifRAaS brednet or with a
.desirahle to have the flexibility to bypass the nelt
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naterial s nd use the_nelt. cooler for other types of
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cooler when running certain grades of polymeric materials, and

use the melt cooler for other types of materials.

One possible 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, requires both substantial labor and time to change
out and/or to re-install. Removai of the melt cooler also
requires special adapter plates for connecting the piping,
along with short versions (i.e., for normal mode of operation)
and long versions (i.e., for bypass mode of operation) of
interconnecting wires and pipes. Removal of t.he melt cooler
can also require special track or rail systems on the floor to
guide the equipment out of al?.d 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 with the piping



can also require special track or rail systens on the
floor to guide the equipment out of and back into
W@b@ca2396pti onal Iy, a "spool" can be inserted PET/PEz0B009443
of the nmelt cooler, i.e., to connect the piping
upstream of the cooler with the pipingdownstream of
the cooler. A spool is a straight |large bore pipe with
or wi thout any cool ant connection, so that adapters,
Wi ring, or piping need not be changed so often.
Anot her prior art method of ~Booling is shown in Figure
3 . Adiverter valve 20 is included in the process
oS st PRaPEf A9 SFel t RosPePl2isamd PevAtaht hgarge bore
. nelt.into a pypass line 24 running parallel to the
PIOSI YL Eb A er Y OUARIPh O e SEES tiRgy alstedhat adapters,
. stream af the It cooler 22 in order to return
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heated to maintain the tenperature of the nelt. €

byda=er ilaheof 20ypassntihge g4rfBYefl S I Gl I et iforer 23,
m xers, and line 24 wll contain product inventory,

Anopfiiegh viad ve c@nsiisd eirattisan ebokowhearkhg 80d-aRARGEOVELOler 22
of the node of operation. SUMWARY OF THE | NVENTI ON
in oxder to return the product to the process line. One
disadvantage of this option ies that it requires a longer
overall process line. Two additional high pressure valves 20
and 26 are also required, and a long hollow tube pipe is
needed for the bypass line 24. The bypass line 24 also must
be rated for high pressure and must be heated to maintain the
temperature of the melt. The interior of bypass line 24 may
also require static mixers, and line 24 will contain product'

inventory, which is a consideration for cleaning and

changeover of the mode of operation.

SUMMARY OF THE INVENTION

In order to overcome the above-described drawbacks
of the prior art melt coolers and related methods of
operation, the present invention provides a melt cooler design

that conserves space and minimizes product inventory, thus



In order to overcone the above-described drawbacks of

the prior art melt coolers and related nethods of
Wep@rarioen, the present invention provides a neCT/US2007/009443

cool er design that conserves space and m nim zes

product inventory, thusmaking it easier to clean

and/or change over. The nmelt cooler and associ ated

val ving conponents are easily and quickly reconfigured

to accommpdat e operation.-with products that require

cooling and those that do nof- In effect, a far nore

versatile, yet efficient nelt cooler is provided for

MR KhovrP i S ortArFL b R, B Pressiss SWeescr iThed melt coolexr

bove, and for any .of the many other materials or ,
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ent jnvention also includes a diverter valve
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Lpvention.. The diverter valve.is conpact in_its
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j 1 r ct. J.nventory he diverter. valve is
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the diverter valve has a drain capability that enable

thd astlf otdasd &ﬁad‘éﬁ&i’ﬂéqgarofpxtd&c@rsogggﬁgl !p%ce\é’gieg.hwli.gh this
turn allows for faster changeover time with | ess | ost

tygw eductquipmether novel feature of the present

invention is the utilization of a two-pass (or

doubl e- fa@sspregeathdatvention also includes a diverter valve
for use in conjunction with the melt cooler of this invention.
The diverter wvalve is compact in its installation footprint
and, therefore, contains a miﬁimum of product inventory. 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
faster changeover time with less lost product.

Another novel feature of the present invention is
the utilization of a two-pass (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. The two-pass heat exchanger, having both

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



exchanger, preferably of the static mxer, shell and

tube, design. In conbination with the conpact diverter
wWo 200782398he t wo- pass heat exchanger provi des fBCT/US2007/009443

overal | conpactness of the linear process. The

t wo- pass heat exchanger, having both its inlet and

outl et on the sane end or side, can be cl osel ycoupl ed

to the divert er valve, thereby permtting its

footprint relative to the floor space to be as snal

as possible. Drainage of the7heat exchanger process '

i when necessary, can be effected with the .
co%ﬁ{%%neﬁ?loﬁgf(MQAﬁ%QﬁeRMﬂ¥%9%ﬁaln§her¢hYa peshéteedg its

nbodi ment _of .the invention, the twopass nelt cool er

fcoe‘—‘sm'rr"t)rbtnt Et?llaﬁlé’eveF‘Pl c%\lTe orfiLleRFat $BRASBN YhebPopadf Tl as
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orientations. or
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ut departing fromthe invention. For
Va%&ﬂﬁ%%%%ﬂgccording to anot her enbodi nent of the

inventiop 4 Iqﬁré@rtreqpcgnﬁ{odl%eh[es%@ lt?l% \Mntvlgn;l:%%ni nk:ﬁte two-

and outlet at the top of the cooler,

padDOhEIt | o8DYNt 8d Infdud el tiLcal Géf@{‘éﬂ i gp; beneatdl, on the
the diverter valve. In this bottom nount

torgonf | ghus adli vartéhevdivert @icNakne E@B&éraéelﬁﬁeE'Qﬂ&e@utlet

and the drain node of operation is not enployed
loddgwel/em tHee hptitear \off wiet icerd e@f. However, the melt cooler
can be mounted in various 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 is installed with
its inlet and outlet at the top of the cooler, i.e., so that
the ‘cooler is mounted in a vertical orientation beneath the
diverter wvalve. In this bottom-mount configuration, the
diverter valve ports are 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
one 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.,



melt cooling and process bypass are acconplished.

Drai ni ng/ cl eaning of the nelt cooler is acconplished
whygooharioay one or nore drain ports | ocated on PEEUS2007/009443

bottom end of the nelt cooler. According to stil

anot her enbodi nent of the invention, the nelt cooler

is oriented horizontally, i.e..parallel to the
orientation of the nelt inlet and outlet piping. Thus,
those sk illed in the art will appreciate that the

orientation of the nelt cool-&r can be in various
vertical or horizontal positions. Due to height
Payaieht itchstBE delelewbantt f @fentles fmedih népéhéorilm? outlet
. or fromexisting structural placenments, the
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Ies betmeen he vertical d horizontal positions.
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system having conponents that are easily and quick
vertetddlf i1 ebriiGateani@ateons.

An object of the present invention, therefore, is to
provide a melt cooler and valving system that conserves space
and minimizes product inventory, thus making it easier to
clean and/or change over.

Furthermore, since the processing of polymeric
materials entails operations with polymers having various
Process requirements, another object of the present invention
is to provide a melt cooler valving system having components
that are easily and quickly reconfigured to accommodate
operation with those products that require cooling prior to
prelletizing 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 to and from the cooler during a cooling mode of

operation, to convey the melt around the cooler during a

bypass mode of operation, and to drain the melt from the



operation wth those products that require cooling
prior to pelletizing and those products that do not. A
wo eoorhe3o3nbj ect of the present invention is toPErUS:0dB009443
a conpact diverter valve that is configured to convey
the nelt to and fromthe cooler during a cooling node
of operation, to convey the nelt around the cool er
during a bypass node of operation, and to drain the
melt fromthecooler and fromthe diverter valve during
a drain node of operation. Additionally, since certain
polynmeric materials may require heating prior to
cogkgy hepdpriveassthg, disterhivot healvd| coiriod tde dprésentode of
invention is to provide a heat exchanger valving
OPRAL 6t -havi ng conmponents that are easily and quickly
reconfigured to accommodate both cooling and heatin
oper at i ?ﬁ*?sdl.t]ﬁni""llllyancﬁl‘ﬁéﬁ'e o%?’é‘alrbfp?hY‘%eW%ﬁeﬁ?F%ﬁl%bs may
be.ggeq{fically enunerated_herein is to provide a nelt
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Objc%n‘?o%n %gengpgrnevv%ﬁ{ﬁ olr?éieo s 6F SPamirIetar & PFatopxchanger
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trouble free in operation, and a genera |n%roverrent
opdrhdimmaArt .

Still another object of this invention to be
specifically enumerated herein is to provide a melt cooler and
valving system 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
to use so as to provide a device that will be economically
feasible, long lasting, durable.in service, relatively trouble
free in operation, and a general improvement in the art.

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 forming a part hereof, wherein like reference numbers
refer to like parts throughout. The accompanying drawings are
intended to illustrate the invention, but are not necessarily

to scale.



These together with other objects and advantages which
W || becone subsequently apparent reside in the
wa@ledoaitk®3nf constructi on and operati on as nor eP€TIUB3007/009443
herei nafter descri bed and cl ai med, reference being had
to the acconpanying draw ngs formng a part hereof,
wherein |ike reference nunbers refer to |like parts
t hroughout. The acconpanyi ng drawi ngs are intended to
illustrate the invention, but are not necessarily to
scal e. BRI EF DESCRI PTI ON OF “TME DRAWNGS Figure 1 is a
schematic drawing illustrating a known prior art
production process utilizing a conventional nelt
cool er and polyner diverter valve. Figure 2 is a
BRIGh IR 7y ITHEUSRAHENARS a conventional nelt
cool er gj Si ss shell, and tuybe design as used

. I |
in the prjig?ﬁreag? %bgagrsa‘irtfé“aﬁﬂ’d: &i@:ﬁ"é‘@@ oft lErgERE 139, @ known

Fi | ic _drawi ng, i trating a .
e T -

conventi ool'eér "an ypa :
codNOW B i) Al @ARALALYS. 8Rd process of Figure 1
Figure 4is”a schematic drawing illustrating a

verti calgdijgupeunted jdoul e; pASS. L YPe cmaalv;'rﬁfmi%.rl strating a

mount ed above a diverter valve in accordance W th one
cofgiiiorRill Aklthecfsesentos NYendihe pass shell and tube
design as used in the prior art apparatus and process of
Figure 1.

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

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

Figure 5 1is a schematic drawing illustrating the
operational modes for the diverter wvalve in combination with
the melt cooler as shown in Figure 4 in accordance with the
Present invention.

Figure 6 is a schematic drawing illustrating a
vertical positioning of the melt cooler beneath the diverter
valve in accordaﬁce with another embodiment of the present

invention.



Figure 5 is a schematic drawing illustrating the
operati onal nodes for the diverter valve in

weoodiizesi on with the nelt cool er as shown in FEQUSEOA009443
in accordance with the present invention. Figure 6 is
a schematic drawing illustrating a verti cal
positioning of the nelt cool er beneath the diverter
val ve in accordance with another enbodi ment of the
present invention.Figure 7 is a schematic drawing
illustrating the nmelt cool erlrounted horizontally wth
respect to the diverter valve in accordance with _
anot her Fiy&d néntiof at hechemselr dreerdngonilinskiating the
the melt cooler inlet line enters a top portion of the

me o oferL e Beitet & | BoBL seembtY cWHlF AWFAGPEFE user bengliverter

nelt_cooler mounted horizontally with respect to’

t he |
valiR dfvatErAiSe Fathc COltRREe St AR et < the present
. adiment of .the present _invention in which the nelt
lnfeg%lgrn i il et e ééqnet‘ e‘r“?até lféﬁq&’ﬁ pld?][]‘?‘bnllbflet [fgrters a top
. Ehgur LS a schematic drawing illustrating
po%ﬁﬁ?é%ﬁ% tg%ofgfgﬁgunted horizontally with respect to

the divesieievabve d NaaCtardance: Wkl aRgt "ol ueczacing  the

enbodi nent” of the present 1 nvention In

melt01dN Rdund e RO the- Il PO efeQUblet bl PRl verter

oriented in a side-by-side
valve in accordance with another embodiment of the present

invention in which the melt cooler inlet line enters a bottom
portion of the cooler.

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

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

Figure 11 is a schematic drawing illustrating the
melt cooler shown in Figuré 6 with a bottom-mounted vent 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.



conf igurat ion . Figure 10 is a schematic draw ng
illustrating the melt cooler shown in Figure 4 with a

wo op7ieasst ed vent. Figure 11 is a schematic drBed/mg2007/009443
illustrating the melt cooler shown in Figure 6 with a
bott om nounted vent and drain. Figure 12 is schematic
drawing illustrating the nelt cooler shown in Figure 4
with a top head heated/cooled by a thermal transfer
fluid. Figure 13 is schematic drawing illustrating a
portion of the melt cooler shown in Figure 4 with a
top head tenperature controlled electrically. Figure
14 is a PESRctide VPewsSER&WRAECI | ICFamiagi ng lillvstrating a
di verter valve in accqordance with the present

POyt PEntPR FedbolSHd Sfo Bl dﬁér%#gﬁf ’g‘@ yiEe @5tpe head
[ [ d ' ill ating the diverter
e R T 1T i & YR W pass mode of

tion, Fi 16 is_perspective view draw ng, .
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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 valve in accordance

with another embodiment of the present invention.

DETAILED 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 mnot intended
that the invention is to be limited in its scope to the
details of constructions, and arrangement of components set
forth in the following description or illustrated in the

drawings. The invention is capable of other embodiments and



wi t h anot her enbodi nent of the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
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explained in detail, it is to be understood that other

enbodi ments are possible. Accordingly, it is not

i ntended that the invention is to be limted inits

scope to the details of constructions, and arrangenment

of conponents set forth in the follow ng description

or illustrated in the drawings . The invention is

capabl e_of other enbodi ments andof being practiced or _
of CBEFF%dPEGFtFﬁegaPFOL@%F@. OAHtsol,ni‘ﬁa?él%@éﬁHbTT@Bt hélso, in

referred enbodi nents, specific term nol ogyw | e

Ao BT (G OB e ke SRPLRERETYE. | 1en bl he terminology

. und d th ific term.includes all .
o R, CRECRTR o SnPS w85 aPE (515 o | aft is to be
Lish im]ar purpose. ere ,
possi L?ée?_t%%%'gg%gﬁ s %?es'%#elcdr gp rﬁgsl?ﬁg\m%’\?e %4t} k&echnical
eq&&&éiéﬁﬁg'&ﬁf%hk%bé%$%§f?§ %gég&%?gg ngggg%ﬁgo accomplish a

Ref erri ng now speci gure 0 , heat
. i re kdddel t a e pass_ty al 4
Slﬁﬁﬂa%fpgggi he Wfi‘rrlté.\aixjte cl%)slr%rbfﬂg n%rilerg%si%na_ gﬁ %f/f awings
thdefafeenog vumBiali s30« iffekganpel het ééﬂ_nr gré’f dd q{hmbfors :

line such as is shown in Figure 1 . mel't cooler
i ncl udeReBRerringt WBvwanGpaiigutbhet y34¢ad] @¢gltet 04€36R he
other at the bottom 36 of the nelt cooler. nce, the

drapoingser eriteers ng.d nlidtl 32 raradel &  double pass type heat
exchanger as the melt cooler, generally designated by
reference numeral 30, for a pelletizing production line such
as is shown in Figure 1. The melt cooler 30 includes an inlet
32 and an outlet 34 adjacent to each other at the bottom 36 of
the melt cooler. Hence, the polymer entering inlet 32 travels
up the left-hand side of the cooler 30, transfers at the top
38 of the cooler to the right-hand side, where it passes
downwardly and exits through outlet 34.

The diverter wvalve in accordance with the present
invention is generally designated by reference numeral 40 in
Figure 4. As shown therein, the hot melt entering the
diverter 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, cooléd

polymer exiting the melt cooler through outlet 34 communicates



up the left-hand side of the cooler 30, transfers at
the top 38 of the cooler to the right-hand side, where
w0 roogpas®es downwardly and exits through outl et PGHUSZ0E009443
di verter valve in accordance with the present
invention is generally designated by reference nuneral
40 in Figure 4 . As shown therein, the hot nelt
entering the diverter valve 40 is directed toward nelt
cool er inlet 32 by val ve conponent 42 fromthe punp,
such as punp 2 and filter 3¥%r the process |line shown
in Figure 1 . Simlarly, cool ed ymer exiting the
Wl“rﬂ%l f"agb’él FORPRRRRh Bht 1% §4V€6Eﬂ*ﬂn|‘@é‘t"@sv\#9h valepe it is
ent 44 of diverter valve 40, where it is
dl’fﬁ‘? % ed’”dtut tOYREAd FRe REIIRGIAST, sFiFhasafhetlp e die and
qﬁf IIe er 6 shown in Figure 1 . Turning nowto
peﬁ]eg zee% Sf AU &S 95 ofreratl on of the di verter
val ve 4 n conjunctlon with the |t co ,
shown |grLI—I Hure BV TPt P at geurAﬁ‘c’g? O% é’p\?ﬁla\‘?éon of
end! @8, 0fclbe,diverher xa'cxsgpﬂgct;g ShrgheR, LRt dee YBoier 50,

ine is closed. Start I'ng han

as féﬁoc’x}én ' :[111 uﬁat._él?}é ofn '&g'%gﬁéaté&jem I "‘?{d' Igtcvalve line

shows™ t verter valve 40 operat|

of a%h@es&:[\l'@@éjef NyGeHRecid ORnWh LB EEIWiR ¥4 ¢ ndPr&1ve 11ne is
specifically, diverter valve bypass Iine 46 between

closdye conpenentfgd? rash 44 HsS Closethads WebdedS VALVE first
drain (i.e., nelt drain) lines 48 and 50. As

illustration in Figure 5, identified as “MC PROCESS MODE A,”
shows the diverter wvalve 40 operating as described in
connection with Figure 4. More specifically, diverter walve
bypass line 46 between valve 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 wvalve 40 through valve
entry (i.e., hot melt dinlet) line 45 1is dire;ted by wvalve
component 42 to melt cooler 30. Cooled material exiting
cooler 30 is directed by wvalve component 44 out of diverter
valve 40 through valve outlet (i.e., cooled melt) line 47
toward the pelletizer. Figure 14 provides a detailed view of
the diverter wvalve 40 positioned in the cooling mode of
operation.

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

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

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



such, polynmer or extrudate entering valve 40 through
valve entry (i.e., hot nelt inlet) line 45 is directed
whgoovakisel conponent 42 to nelt cool er 30. Cool BAI/US2007/009443

material exiting cooler 30 is directed by val ve

conponent 44 out of diverter valve 40 through val ve

outlet (i.e., cooled nelt) line 47 toward the

pelletizer. Figure 14 provides a detailed view of the

di verter valve 40 positioned in the cooling node of

operation. In the second notfe;, entitled "MC PROCESS

MODE B," the diverter valve 40 is_in the bypass nnde
andA§°sG@Wal&\R%Q%ﬁdmuﬂﬂﬁaYﬁ&%&sc??h%r48nF§yoéén ¢ melt

drain_lines 48and 50 remai n closed gﬁ? val ve coole

Out%‘ﬁﬂyl’(?e >/ Eﬁ?nﬂ??‘iub%t‘i‘%t‘)”]ﬁ%eg% ComAngger 20
{ { I I 30
and(lvaglve ngloé‘&rﬁeg{glﬁ:nlcpo er bggng e g?ﬁ'e@i ei(:[ztle 54,

ét) 17in connectln

o%c Et%b’é of utt e Ml %OOA&E &&ta58?§1e§0 got t;r%' ased voth

or ‘other extrudat e irectly

clo% am V%léles I‘Lryipj eéS d:0 éfélllxéla_e Qutk-hatENe146s directly

Fough the Ive val ve 40, thus bypassing the nelt

frorﬁoglag(fe?’%nt@yg Wri§hel Sa Prayi d§§v@ det abted iveewOfcHddRigh the
di verter valve 40 positioned in the bypass node of :

aivepeLat LanveRaber kg MYWakeihbe thll md1rdedlldrusio.at edigure
in Figure 5 , entitled "DRAIN MODE O ," there is

15 | birustBakedaa fddrsti 1dkai vrikmde.ofl n e s diredrtemdealve 40
the diverter valve

positioned in the bypass mode of operation.

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

In an alternate drain mode shown in the fourth
(i.e., most right-hand) illustration in Figure 5, entitled
“DRAIN MODE C2,” the diverter valve bypass line 46 is closed.

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

cooler 30 drains out through diverter valve 40 in the same



bypass line 46 is closed, valve drain lines 48 and 50

are open, along with valve cooler entry |ine 52 and
wQ a00va23960l er exit |ine 54, so that polyner inPCTHESI087/009443

cooler can drain away. Simlarly, valve entry |ine 45

and val ve outlet line 47 are open so that polyner or

ot her extrudate upstream or downstream respectively,

fromthe diverter valve can also drain out through

val ve drains 48 and 50, respectively. In an alternate

drai n node shown in the fourltér (i.e., nost right-hand)
~illustration in Figure 5, entitled "DRAIN MODE C2 ,"
MaRKE ¥ efleeFriardeabppassn iqmnidgidtg cgl osigth PRAINENODE C1,

fromthe left-hand side (i.e., upstream side) of nelt
alQeh| B EBOPEL YIRS BRECERABUGE dibrerdisfextsy evabve n4f hghrough

samenmanner . as descri bed_above in conjunction wth )
valyon REVEDELEPe &P0ng RPLEMBBI PRertifpsT i kAng heide (i.e.,

iver ter_ .valve 40 through valye entry |ine 45.

do%%)é%ﬁﬁm(ﬁ% eHe‘%ﬁdﬁ?f%aﬁ%°§?3e3%i?ﬁ?ngBﬁngggaﬁ?éraeY°°1er

: ol 3 [ts_ through valve cooler. exit |ine _.
eﬁ%ﬂ ggé% %gl g&%bﬁﬁﬁﬁé%tcéﬂ?o%%?tvgﬁVquiI%ﬁlY?n%uﬁ#?t line
47,anghd& heRedr &S Ut L br QHQ?}A;ﬁhS %Dageﬁiaefae&% €LPRL rna1 polymer

pol ynmer diverter valve 56 Ich may also serve as a
diééﬂﬁﬁﬂ|M§i#éaEMﬁkwmi§ﬁpnm§Saﬁ%by@%Evgl%%r%eRs%%E¥ﬁp5_va}ve),

shown in Figure 1 . Figure 16 provides a detailed vie
sucf dsheadient eivedltee RAIVE gnedlod therDyakB MderElure 16

node of operation. Figure 6 illustrates an alternate
praridasgenedtt@f lédeview of the diverter valve positioned in
the Drain Mode C2 mode of operation.

Figure 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 vertically
positioned below the diverter valve, 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 entexrs the valve 62 through valve inlet
line 68. With diverter valve bypass line 70 closed and valve
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 valve cooler exit line



melt cooler and diverter valve in accordance with the

present invention. In this enbodinent, a nelt cooler
wW®@oo7a239erti cal ly positioned bel ow t he di vert ePCT/EB2067/009443

general ly designated by reference nuneral 62, and the

inlet 64 to the nelt cooler and the exit 66 fromthe

nmelt cooler are both nounted at the top of the nelt

cool er, as shown. In the |eft-hand view of Figure 6 ,

hot melt polyner enters the valve 62 through val ve

inlet line 68. Wth diverterral ve bypass |ine 70

cl osed and val ve cooler inlet line 72 open, valve
76 coMPBnbit VALVE reirenat hoé #sl tdinecgecheowookkroggh valve

ring steady state process conditions, cooled polyner
ouéi% iMg% ¢ nelt cooler at 66 enters the diverter
val ve 6 thrgugh val ve cooler exit |ine76, and by

val ve cofpofiefit TEFES diN¥tR-ed38ut ShAVBUGH vdiige” right-hand

, flet .line 80..1In the bypass npde, as shown in the
11348 5 & Bhe

Ghe-Rand S5 1 TRTH5s FYGuré 6°°lefe Wdisfe Lot ef2 and

' ' . X it i 796, th.
vaiyl Slodidie 2 ANLAR Ve S00!BLCEX b1l (RS R Bivercer

cl ose e the diverter valve

valQfRe rl‘)yp-g.@és 11 i@l%t 715e li% Q)?)le).llne r ﬂtse, r h@g %%é%egggﬁn%;rm oggp ering

valve inlet |ine 68 bypasses the cooler n
valhr ipgh rdioeit @418l YL%lQ)‘.p@%ﬁiel F@eb;gagéégcg}’#rggoler 60 by

valve exit line 80. Figure 7 illustfates a t

flopass btRretgrntaibicat @f {hevaeld, 500l en 1yt mdesﬂ%(:tly to
to the diverter valve in

valve exit line 80.

Figure 7 illustrates a third possible orientation of
the melt cooler with respect: - to the diverter wvalve in
accordance with the present invention. More specifically,
melt cooler 90 is shown positioned horizontally with respect
to the diverter valve generally designated by reference
numeral 92. As shown, both the inlet;_ 94 and outlet 96 are
positioned at the end of the melt cooler 90 adjacent the
diverter wvalve 92. The inlet 94 is positioned in a top
portion 91 of melt cooler 90 and the outlei: 96 1is 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 valve 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



accordance with the present invention. Mre

specifically, nelt cooler 90 is shown positioned
whororaesynal |y with respect to the diverter val RET/US2007/009443

general |y designated by reference nuneral 92. As

shown, both the inlet 94 and outlet 96 are positioned

at the end of the nelt cooler 90 adjacent the diverter

valve 92. The inlet 94 is positioned in a top portion

91 of nelt cooler 90 and the outlet 96 is positioned

in a bottom portion 93 of mdBt cool er 90. The nor nal

operating node by which the hot nelt polymer is
illgisteetd@nby TheR veéft-ér vdivesdght Mastighofherfsiation, the

. cooler 90 is shown in the |eft-hand illustration of )
dl"ﬁ’%ﬁﬁxe Valv?ra?t?eoofi@”at]% b?pé?é’@ neRfee | FAEREGHN 35 ERECribed
center illustration of Figure 7 , marked UB ," and the

abeFélﬁoﬁod@lY§r§ﬁ5mhvﬁ¥V?§uaﬁq gﬁ?dhaﬁﬂlI??ﬂﬂlﬁ%ﬂ957f°re' the
d"c" ach_npde_ of eration di verter
QTR E G5 Shel PePPE SR oh e TS T bed
above for, diyer ter ,yalyes 40.and 62, and, therefor the
t he descrlpflon of ‘the operationTs not re eat 6d %er

1n\):érﬂ:li % 8; ﬁl lvvﬂ%.kﬁqat%e aBQSQﬁEa@Mdlo@en{lﬁé’f mteﬁ‘é cooler with

|nvent|on in which the orientation of e nelt cool er

resfddt respele Q1188 8LVEaFh&e VAL VR HsS BRSSP 88 ishown in
shown in Figure 7 . Mre specifically, nelt cooler 90

Fidukeshawn posidreonegeRardizantial, | ymaith cespeet o the shown
di verter valve generally designated by reference
podiltiehald 9RorfzSnShDIW, wWidhh respect to the diverter wvalve
generally designated by reference numeral 92. As shown, both
the inlet 94 and outlet 96 are positioned at the end of the
melt cooler 90 adjacent the diverter wvalve 92. In this
embodiment, the inlet 94 is positioned in the bottom portion
93 of melt cooler 90 and the outlet 96 is positioned in the
top portion 91 of melt cooler 90. 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 8, marked “A.” The bypass mode is
shown in the center illustration of Figure 8, marked “B,” and
the drain mode is shown in the right-hand illustration, marked
“C.” In each mode of operation, the diverter wvalve 852
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.



the inlet 94 and outlet 96 are positioned at the end

of the nelt cooler 90 adjacent the diverter valve 92.
wo poovhe®3enbodi ment, the inlet 94 is positi onePlCT/NS100E009443

bottom portion 93 of nelt cooler 90 and the outlet 96

is positioned in the top portion 91 of nelt cool er 90.

The normal operating node by which the hot nelt

polymer is directed by the diverter valve 92 through

the melt cooler 90 is shown in the |eft-hand

illustration of Figure 8 , -i@rked A. " The bypass node

is shown in the center illustration of Figure 8,

mar ked FBIUTENd 3t he ldU&CH2F68e PEOSHEEN PRPPA&mMent of  the
._right-hand illustration, marked "C." In each_node of ]
ln"(ﬁaﬁgﬁéﬂ oh® t"ReCH VERT ePTYSRERE SO o0y af R MelfheceipF with

manner _as descr.i bed above for diverter valves 40 and .
TeFLUnd Ot Heter SrESTERE dESS ptforfis FRARSofSt atforfim in

. not repeated, _here. Figure 9.i.llustrates another _

Flgé‘lrﬁ?odﬁprr‘ent g?miehe SERARCa V\Hlegﬁ tﬁ8°gFFen198ti off shown
ol BB ATELL-£SLEL | L ALGSPRCLLO: 118 LK AL SALP varve

gen%%_clilfy} %i%nam%lé %&exge%d Serﬁgﬁ%%lpcgﬂ t i OQS dshown, both

hori zontally wth respect to t verter valve

chegener&d | ytld%%lig@tqgtb)@d‘ ef L& eBSQiE‘&'&Eé@' agz'thés_end of the
shown, both the inlet 94 and outlet 96 are positioned

meldi thelerd of thejdminc cenkeraBikatiaceahvkheodivertier this
valve 92. In this enbodinent, the inlet 94 and the
emboidimeint96 ahe liadateddd nand the outlet 96 are located in
opposing portions 97 and 98 of the melt cooler in a side-by-
side configuration. 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 9, 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 valve 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.

As shown in Figﬁres 10 and 11, respectively, melt
cooler 30 and melt cooler 60 can be configured to <vent
compressible fluids and to drain the polymefic melt and other

fluids. Figure 10 illustrates a vent 95 located on the top 38



opposi ng portions 97 and 98 of the nelt cooler in a

si de-bysi de configuration. The nornmal operating node
whgoorh23ohl t he hot nelt polyner is directed by PEEUS2007/009443

di verter valve 92 through the nelt cooler 90 is shown

in the left-hand illustration of Figure 9 , marked

"A." The bypass node is shown in the center

illustration of Figure 9 , marked "B," and the drain

node is shown in the right-hand illustration, nmarked

"C." In each node of operatf¥®n, the diverter valve 92

operates_in the same manner as descri bed above f
of E?%Er?%@lﬁﬁl%%s 451%h36631ah%ﬂ“??ﬁﬁ%ﬁ%w?aV?qﬁaand ‘drain 101

tion of the o is n eated here . As
l°°§ﬁ% gn ??g%?%%oﬁiﬁ qr g |v§§y nelt cool er

30 d I | 60 f d ,
CongPeS ?b%EC??ﬂggfor gﬁ?o sgggd'%%ﬁ% e QY §Il gimes in the

s an GFar At he pol ymeri ¢ -me

.topa%% O&Eel;nefll i g(?olz_fné g?e ]tﬁ}é | I:H?t I‘3%t C8af YD%ntheanced For

| ocat ed on coofer 30. Figure 11

exaﬁ%%gSt Lat §l§st‘f?§€:e@n9n Of Al d 0o | 068 60,0 d Nearbald ABacea

of ne t cool er 60. To provide for the desired nelt

or f:l)g‘i\’e&egynﬁsthgr;ngﬁ tLORs B8 OF 1 WRA t £ 600] £5s 30 @I flow
can be heated. For exanple, as illustrated in

chaEhQ'PJr e3d2, the topdtrapohsepheatiashingoebadibyraction as
thermal transfer fluid that passes through flow

i11G6Bapaekal39.in N miwiher possi khe heatd ngzg€ontkgur ki orheated

as illustrated in Figure 13, the top 38 can be heated
electrically, such as for example, by an electric heater 41.
Controlling the temperature of the top 38 ensures that the
melt does not cool below a predetermined temperature as it
turns through top 38 from a first process side of the melt
cooler to a second process side of the melt cooler.

As indicated above, Figures 14, 15, and 16 provide
detailed views of the diverter valve 40 in, respectively, the
cooling wmode, the bypass mode, and the drain mode of
operation. The diverter wvalve 40 has a body housing capable
of being heated by Jjacket using steam or other thermal
transfer fluid or by electric heater cartridges. In a
preferred embodiment, the first movable valve component 42 is
a hydraulicall*} actuatable bolt having three sets of flow
channels therein, and the second movable valve component 44 is

a hydraulically actuatable bolt having two sets of flow

channels therein. In other possible embodiments of the



el ectrically, such as for exanple, by an electric
heater 41. Controlling the tenperature of the top 38
wenmane®3t hat the nelt does not cool bel ow a PCT/US2007/009443
predeterm ned tenperature as it turns through top 38
froma first process side of the nelt cooler to a
second process side of the nelt cooler. A s indicated
above, Figures 14, 15, and 16 provide detailed views
of the diverter valve 40 in, respectively, the cooling
node, the bypass node, and -tdie drain node of
_operation. The diverter valve 40 has a body housing
divEan e pfdethg Heatedl by farkbrclegdagtee eam bhreehepts of
thermal transfer fluid or by electric heater

ELL RIS - 151 PPt SF%rd S "S- rbAOushhé 1pwr shannel or as
&quyle %g!ve gﬁg%ient 42 is a hydraulicall o
& Fct uatdble BbIS Fh Feé F8 Y DR népgcifically
t her ei a t he second vabl e val ve conponent 44 is )
pliggéwﬁ{hﬂnghTy %ct u ?%%#@'bo??c%a9¥n§g?ag §4PY ghannels is
mo muﬁﬂgnn t 4 n other. possgibl e enhodiment s
‘{)éfé)t he |vereJt}ger \f/%r eq‘fg! tphe:%ologs %Xn inclr% _edt w§egFrelled
cyltihfcfeﬁ:,seiﬁdOfalfingl\g chanpelse eclchl]:%rslp%%f n%r L h:[ e%r inlets

-through flow channel or as a 90 turn ow channe

andor@ beerdt owghapnel gispeckli Q@Jllx/')éql aﬁggeé‘l rete) %Il;@ desired
bolt |l ength. Each of these flow channels is noved into

podig dre QiAo Pt ittie Ripedraftbw duaaRhEOkhed pe¥kiader as will
and aligns with the corresponding required inlets
be angyderrsaoblet ®yof thbeedi yeilpsd valwe, cihasediion t het . The
desired
positioning of the fluid powered cylinders, 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 wvalve 140. As illustrated in Figures
17A, 17B, and 17C, the diverter valve 140 has a single movable
valve component 145. Movable valve component 145 is a
hydraulically actuatable bolt having three sets of flow
channels therein, including a cooling flow channel 141, a
bypass flow channel 142, and a drain flow channel 143. The
single bolt ewbodiment of the diverter valve provides a

relatively short melt flow path and an economical . valve

construction.



position required by the operator running the process,
as wll be understood by those skilled in the val ve
wW@ea07/173981 posi ti oni ng of the fluid powered cyl PeEsR)7/009443

and thus the bolt position, can be controlled by

manual |y operating a fluid flow val ve or by automatic

control such by a PLC, or by both. According to

anot her enbodi ment of the invention, the nelt cooler

30 is oriented perpendicular to the nelt flow path

through a diverter valve 1422-. As illustrated in

Figures 17A, 17B, and 17C, the diverter valve 140 has

a singl ARSI @Wq}é‘%nﬁ?néh‘? ingent jpyabs edinpgeed to a

conponent 145 is a hydraulically actuatable bolt

W%§$ng°¥hr€8°%éP§ oft f IR YEIRAiTel Srelter ef o | ABI ugindgrwater
00l i ng fIOM/channeI 141, a bypass fl ow channel 142,

]g]rﬁ]“aFetfr ai n FFowecﬁanneTlgth%e ThECEi AR et bhtgtration of the

i nent _of the. dlvert gg%ve rOV|des a relatlvel

"ar % neP PPN Dot andt a VEACSFal v@lve that are
h d t \
SEILE 1, O, ARQL g{dgterg@cgogpﬁglg % *yn{gp gn mﬁ oyfe% with a

irected to a neth

dl@}d&}de&g\ﬁ}@r4@ekh§y ﬁg.rs t%e’m ?tg draF Y & fOI‘TﬁQ method

illustration of the various con guratlons of the

indinRld elbob@ly@nbhatndr endssod At gd Wi b -t be %M 40 that
The nmethod is enployed with a diverter valve 4

corasyd Whdmeldl tdrad midd %Sm Ehewe1et %@1EQ'C|B'€5d@§r1ng a coollng
conveying the nelt to a diverter valve 40 that

mode of operation, conveys the melt around the cooler 30
during a bypass mode of operation, and drains the melt from
the cooler 30 and from the diverter valve 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 meit cooler 30, a hot melt bypass line 46, a
cooled melt inlet 1line 54 from the melt cooler 30, a second
movable valve component 44, a cooled melt outlet line 47, and
first 48 and second 50 melt drain lines.

The diverter valve 40 is 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 wmovable valve component 44 so as to

open the cooled melt inlet line 54 from the melt cooler 30 and

close the second melt drain line 50, thereby conveying the



conveys the nelt to and froma nelt cooler 30 during a
cool i ng node of operation, conveys the nelt around the
weowlae3930 during a bypass node of operation, BETUS2007/009443
drains the nelt fromthe cooler 30 and fromthe
di verter valve 40 during a drain node of operation
The diverter valve 40 has a hot nelt inlet |line 45, a
first novabl e val ve conponent 42, a hot nelt outl et
line 52 to the nelt cooler 30, a hot nelt bypass |ine
46 a cooled nelt inlet Iinm@354 fromthe nelt cool er
a second novabl e val ve conponent 44, a cooled nelt
me]dhttrlaowfhetlnei mehly $PPLer 430 ared seebnaf5obreliveraen valve

lines. The diverter valve 40 is_configured for the

O FSBIUER HGe CCSIEFMGeFe OBt leh L PROCESS MODE A ) by
posi tioni he first npvabl e val ve conponent 42 so as

to cl osgh(eneé %?rtif’ell"t"%}[f)%\séol e %%ﬁﬂlrﬁdgs%o]f hEh: bypass
I t t n
mov BT E VAR b ofportnt THACEES AEOPE ofen HhdSeBef GEhins che
| 4 | | 3 d
b R ot S ey

ouﬂﬂgﬂnﬂfnérgénﬁglﬁﬂg H@iﬁ 8881@{ §?egﬂg ?Hgsgf Lge irst melt

di verter valve 40 through the coo t out i ne

drefif Theedi vert egnval ﬁ@sﬁglbﬁlx%nfélgé” eéjecfcﬁ'fd t %v@%ﬁ@ssvalve
node (see Flgure 5, MC PROCE

conpagidntoningd hes fid sd1dmy ablee cvaliva &leoﬁﬁmtat@lﬁe 8% from
to close the hot nelt outlet line 52 to the nelt

thecostEr 86ocdad clooseid helds¢ stheekkcond melt drain 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 valve 40 1is configured for the drain
mode (see Figure 5, MC DRAIN MODE Cl) by positioning the first
movable valve 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 valve 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. 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 valve 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 outlet line 47 out



drain line 48, and positioning the second novabl e
val ve conponent 44 so as to close the cool ed nelt
w0 ndogt1239Bne 54 fromthe nelt cooler 30 and cl OBET/UR®07/009443
second nelt drain Iine 50, thereby conveying the nelt
around the nelt cooler 30 and out of the diverter
val ve 40 through the cooled nelt outlet line 47. The
diverter valve 40 is configured for the drain node
(see Figure 5, MC DRAIN MODE Cl) by positioning the
first novabl e val ve conponet-42 so as to open the hot
melt outlet line 52 to the nelt cooler 30, close the )
of holte nBivelypasyalivee 45, tareldpehPEhEerPrst Mt aim line
line 48, and positioning the second novabl e val ve
o'corrponent 44 so as to open the cooled nelt inlet |ine
54 fromthe_nmelt cqoler 30 and open the second nelt . ,
drain Iﬁﬁéﬁéo.aﬁﬁéﬁ%ﬁnv%?@°?+ﬁ? | t F r om¥he HOYSHEIRR is
.inlet. Iine 45 and from.a first process.side, of t
dlrr?ﬁttedco%f’era Sd“eor]%}‘)dcr)f OFhec‘a?:\P/’er?g?era vBPYETSRHC HPGtigh £or an
un el}%vJEe&st%gﬂcét{jéﬁnihl nw}iélc% ?ﬁg g%‘é%%%rt hvea |t48 has a
roma second process side o e nel't cool er an

ai Vgg]cgmﬁ Cﬁeggfé 'ﬁh% %'Fédgéngftfglgge oyt of, *tga&éﬂ%ﬁﬁxﬁé c2) .

ve 40 through the secont “drain’line
ThANE IR effhodiqmntc Hvd Mg d BN O | & di F86LEALP Ralve a0

nmet hod of cooling a pol'yneéric nmelt for an underwater

chateldeivers the Wakeh the Miveriah yahwer4Qdiaserd 30 during a
cpoling mode of operation, conveys the melt 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 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 drain line 48.

The diverter valve 40 is configured for the cooling
mode by positioning the first movable valve component 42 so as
to close the hot melt bypass line 46 and close the melt drain
line 48, and positioning the second movable valve component 44

so as to open the cooled melt inlet line 54 from the melt

cooler 30, thereby conveying the melt through the melt cooler



single nelt drain line 48 (see Figure 5, MC DRAIN
MODE C2) . The nethod includes conveying the nelt to a
waelzaentsl val ve 40 that conveys the nelt to aneCT/USI00A009443
melt cooler 30 during a cooling node of operation,
conveys the nelt around the cooler 30 during a bypass
node of operation, and drains the nelt fromthe cool er
30 and fromthe diverter valve 40 during a drain node
of operation. The diverter valve 40 has a hot nelt
inlet line 45, a first noval#®e val ve conponent 42, a
melt outlet line 52 to the nelt cooler 30, a hot
30 n%?? BYbaSs 15 F6VeBDoradveerl iHiendl fdisiceeled melt
% | t G ol er 30, a second novabl e val ve conponent
ougﬁf g%fﬁbl d melt outlet line 47, and a nelt drain

I 48 The diverter. valve 40.is co red for the
ngflng Tode by 365|t|dﬁﬁ%g49héshqﬁﬁy%ﬁéﬂﬁﬁ & ]Fal e  bypass
rmxﬁQQRpgﬁm%lfgén qe &g%e tQ%b Ot lt bé@g?ﬁgﬁFnSZ so as

46 an ose raln i né

to 11§ 3eGeRd H&V%Ql% %%'t‘i%tc‘i'lﬂgngﬂt té4tﬁ8 ﬁéﬂto ?Qfegow and

the cooled nelt inlet Iine 54 fromthe ne o]o]o]

the h@eeby qe@nveyi NG t he, Meldg tB&QPQDoﬁﬂ?g meht cool movable

and out of the divert er valve 40 through the coo

valf® tcampditind i0e 4d. adheodi@sker: Al M&A% I8e1t inlet line
configured for the bypass node by positioning the

54 fixat thvabd B VebyEe £ OFPONERLr iRy S€o@Sed | O8€ hdB: around
hot nmelt outlet line 52 to the nelt cooler 30 and

the melt cooler 30 and out of the diverter valve 40 through

the cooled melt outlet 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 so as to open the hot melt outlet
line 52 to the melt cooler 30 and close 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 iine
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 valve 40 through the cooled melt outlet
line 47.

It is not intended that the present invention be

limited to the specific apparatus and methods described



the nelt drain line 48, and positioning the second

nmovabl e val ve conponent 44 so as to close the cool ed
woredoy/123Bet |ine 54 fromthe nmelt cool er 30, tPET/EE3007/009443

conveying the nmelt around the nelt cooler 30 and out

of the diverter valve 40 through the cool ed nelt

outlet line 47. The diverter valve 40 is configured

for the drain node (see Figure 5, MC DRAIN MODE C2)

by positioning the first novabl e val ve conponent 42 so

as to open the hot nelt outleét Iine 52 to the nelt

cooler 30 and close the hot nelt bypass |ine 46, and
hengdsi-t i ofibag fpﬁégge@gndsmm:@emﬁveascorﬂgbrmtrnatzwesoonly of

as to open the cooled nelt inlet Iine 54 fromthe nelt
th@cﬁﬂel?cm)leswg EoRvelveneiarel t FPEMSNPEMG nElle concepts

. let Iine 45 and froma first process side of the

dig Yoot ere 3D -86E ﬁpfi]ﬁ‘é:ad%l\?er @r avafYeEAn BRAoUFhod for

he d | 48 d th It f a ,
cordBataa L iR eath ho MR RASEe P but | %%’é'%med in
4 h h tlet |lin
Pc%*é%roto%{/g%%%?% o AeR et 18 C80mEd BY %H%Eﬁm%nﬁ% of the
prdddlict €d i Rnthen pe%@ C 43RR3LALYs agd Iﬂgielpgg expressly

descri bedherein. The f oregoing 1S cons

indddgéshbiall ¥§ %ﬂér@nc@']%rprﬂﬂcs' RS Jﬁ:fattl!?ﬁx '%Br/:{]f i fhiy set

For exanpl e, the concepts disclosed herein
forapphegahlhe to a system and nethod for controlled
pel l eti zation processing as described in
Additionally, while the wvarious embodiments of the

invention have been described primarily in the context of
cooling a polymer melt, in another possible embodiment the
system described herein can be employed Eo heat a fluid.
Furthermore, while the system has been described in the
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, mnumerous 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 operation
shown and described, and, accordingly, all suitable
modifications and eguivalents may be resorted to, falling

within the scope of the invention.



PCT/ US2006/ 045375 , an application owned by the
assi gnee of the present invention, the disclosure of
wokioeh23931 expressly incorporated by reference POT/URI087/009443
application as if fully set forth herein.
Additionally, while the various enbodi nents of the
i nventi on have been described primarily in the context
of cooling a polymer nelt, in another possible
enbodi nent the system descri bed herein can be enpl oyed
to heat a fluid. Furthernor&?-while the system has
been described in the context of an underwater pell et
WHAT; iI§g PtESs ISthe systemis equally applicable to
ot her processes in which various heat exchange
L cdnfi tiSITSSFF @PFr oYLV IPBUi 8YSEEM e§OFr egm underwater
Furt.her, nunerqus nodifications and changes w ||
Pelledi“ty ' o COBP L5 PROse skilled in the art, it is not
desired_to limt the invention to the exact . .
construgt%g%taﬁgogsgrg |gncgﬁgﬁnaaﬁaﬁgggf?Fb@ﬁ}tanﬂ?CIudlng
a n@@rﬂﬂ@ﬂ'lﬁé%%ﬁeabéﬁmgég&% I&{]es 19 itnotﬁ%e cooler,

equi val ents may be resorted to, [Thg w

andSCHPRE thS1dveshi poe WHAL !l S 1Al é@%f_éé r%he AdBldy meit

cool er and val ving system for an underwa
frapelkhet kzenerGogpAI Sing:- a nelt cooler that cools a

polymeric nmelt, including a nelt cooler inlet Iine

that coaveyssrdhedetilve® tbaregok8l, to convey the melt to
and from the cooler during a cooling mode of operation, to
convey the melt around the cooler during a bypass mode of

operation, and to drain the melt from the cooler and from the

diverter valve during a drain mode of operation.

2. The melt cooler and valving system according to claim 1,
wherein the diverter wvalve includes a hot melt inlet line, a
first movable valve component, a hot melt outlet 1line to the
melt cooler, a hot melt bypass line, a cooled melt inlet line
from the melt c¢ooler, a second movable val.ve component, a

cooled melt ocutlet line, and a melt drain line.

3. The melt cooler and wvalving system according to claim 2,
wherein to configure the diverter valve for the cooling mode
the first movable valve component is positioned so as to open

the hot melt outlet line to the melt cooler, close the hot



and a nelt cooler outlet |ine that conveys the cool ed
melt fromthe cooler; and a diverter valve configured
wo eoocaeseey the nmelt to and fromthe cool er durP@yus2007/009443
cool i ng node of operation, to convey the nelt around
the cooler during a bypass node of operation, and to
drain the nelt fromthe cooler and fromthe diverter
val ve during a drain node of operation. 2 . The nelt
cool er and val ving system according to claim1l
wherein the diverter valve 43%1 udes a hot nelt inlet
line, a first novabl e val ve conponent, a hot nelt
melyt PaPasEnel 128t hendel Eleeol éme ampat mMxlairbypass, and the
line, a cooled nelt inlet line fromthe nelt cooler, a
5 GRRD P R | V@J\Vaq \Fé’"&ﬂﬁf@l’feﬁis Pé’sé(‘}éloé‘ﬁdwélot agufPeppen the

d a lt. d i ne. he melt cool er and
coll5imel S T i et v, SocTare Eepis Erovians
e the diverter valve for the cool i ng npde the
a f“\e;1 %9‘%@@ R rEBﬁBonté'het RS 503‘??‘?30‘?1‘%d%§‘61 agu’fOOf the

e -hot |t outl et ne,to e t cpol er,
dl&l 5?;Bﬁgxﬁ%fﬁglt %‘%%Ss ed me%Q osee?h R t _
drain line, and the second anabIe val ve conponent is

positioned so as to open the cooled nelt inlet line

4. TrRE WBe cMldo1caol 8ha Lhevehy BLAYEAI NER B fddW1ainm 2,
path through the nelt cooler and out of the diverter

whertd Me tHr eugli ibheecadedimpd it Ut 81vbi BRr 4he leﬁpass mode
melt cool er and val ving system according to claim?2 ,

the first movable wvalve component is positioned so as to close
the hot melt ocutlet line to the melt cooler and close the melt
drain 1line, and the second wmovable <valve component is
positioned so as to close the cooled melt inlet 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 melt cooler and valving system according to claim 2,
wherein to configure the diverter valve for the drain mode the
first movable valve component is positioned so as to open the
hot melt outlet line to the melt cooler, close the hot melt
bypass 1line, .and open the wmelt drain line, and the second
mc.wable valve component is positioned so as to open the cooled
melt inlet line from the melt cooler, thereby providing a melt

flow path from the hot melt inlet line and from a first



wherein to configure the diverter valve for the bypass

node the first novabl e val ve conponent is positioned
W@ 00034923961 cl ose the hot nelt outlet Iine to theCTEE1007/009443
cool er and close the nelt drain line, and the second
novabl e val ve conponent is positioned so as to cl ose
the cooled nelt inlet line fromthe nelt cooler,
thereby providing a nelt flow path around the nelt
cool er and out of the diverter valve through the
cooled nelt outlet line. 5-29Fhe nelt cool er and
vaIvin%_ gsten1accord|ng to claim?2 wherein_t

@

{IRE dFRer (6 By af R 9 0r Olke aFHemﬂj’e"GE]?Féar valve
first vabl nponent s positijioned so _as
thmﬁ@?{‘ T R T re g 1oPa, find P PREL LAY Codisgt. 1ow path
cIo e the hot _nelt bypa [ and o en th
ra‘?‘n elcnoélé)aﬁﬁo?ﬁgssg’clg??d ?rgvatkjﬁ WVE F/ec (ﬂip%neﬂ?t ot the
S 0 d et |ine
dl%qiérﬁ@t Rl PraSubl, CREbEEL IR R of e 1 ow
path fromthe hot nelt inlet line and fron1a
firstprocess side of the nmelt cooler out of the

6. %N@rhgﬂtv@owekhrwhvimlﬁl EyQEthalchi‘»dlﬁBd to .claim 1,

providing a nelt flow path from a second procéss side

whefe ithec el heTOOLBE1684L j0f 1lRQcdiavard ef yalvecihr nggntatlon
the cooled nelt outlet line. 6 . The nelt cool er and

abowal \tiheg diyetemracantrding to claim1l , wherein the nelt
cooler is located in a vertical orientation above the
di verter val ve.

johal

7. The melt cooler and valving gystem according to claim 1,
wherein the melt cooler is a double pass, shell and tube heat

exchanger.

8. The melt cooler and valving system according to claim 7,
wherein a process side of the heat exchanger includes static

fluid mixing elements therein.

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

heater cartridge.

10. The melt cooler and valving system according to claim 2,

wherein a top portion of the melt cooler has a heated  vent



7 . The nelt cool er and val ving system according to
claim1l, wherein the nelt cooler is a double pass,
waeb@ii2mad t ube heat exchanger. 8 . The nelt cpCI/E820aT009443

val ving system according to claim7 , wherein a

process side of the heat exchanger includes static

fluid mxing elenents 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 fluid3@- by an electric heater

cartridge . 10. The nelt cool er and valving system
confd@r@nF FedieFism 2 Caipeesisibact 6pupdr thenedtorhend/or to

I.t cooler has a heated- ventconfigured to rel ease a

facgﬁﬁ;%&s.daaeuﬁ% Pt hehef POhT ahdPBr & PFEE iREeion of the

qralnage of the nelt froma bottom portion of the
©°%66l'er. 11. The nelt cool er and val vi ng system

accordlng toclaiml1l , wherein the nmelt cooler is

| ocat ed beneath the diverter valve in a vertica

11 Or’ﬂ‘}fé]ttﬁéi@ncéng ”ghﬁd%%l% g’%t%lmn lécﬂ)e dalnga \éte? aim 1,

configured to rel ease a conpressible

wthQMH(Hhéfmﬁfﬁﬁeoéﬁgktf§ ﬁ& §%ﬁ§rbéﬁggghlQﬁéugf§eﬁggptvalve

melt inlet line, a first nov e val ve conponent
in BotvdlitcaQuidratenltiaR@ oho ahRe 1%'15(189 obehe1d 5951@3% Ine and a

bypass line, a cooled nelt inlet line fromthe ne
venEOt @i f i s 0nd mRvabke Wl ¥6mpressible fluid in a bottom
portion thereof, and the diverter valve includes a hot melt
inlet line, a first movable valve component, a hot melt outlet
line to the melt cooler, a hot melt bypass line, a cooled melt

inlet 1line from the melt cooler, a second movable wvalve

component, and a cooled melt outlet line.

12. The melt cooler and valving system according to claim 11,
wherein to configure the diverter valve for the cooling mode
the first movable valve component is positioned so as to open
the hot melt outlet line to the melt cooler and close the hot
melt bypass line, and the second movable valve component is
positiocned so as to open the cooled melt inlet line from the
melt cooler, thereby providing a melt flow path through the
melt cooler and out of the diverter valve through the cooled

melt outlet line.-



conmponent, and a cooled nelt outlet line. 12. The nelt
cool er and val ving system according to claim 11,
wob@raz3e3t o configure the diverter valve for tP€I/US2007/009443
cooling node the first novabl e val ve conponent is
positioned so as to open the hot nelt outlet line to
the nelt cooler and close the hot nelt bypass |ine,
and the second novabl e val ve conponent is positioned
so as to open the cooled nelt inlet Iine fromthe nelt
cool er, thereby providing a3delt flow path through the
melt cool er and out of the diverter valve through the
13 .cdtedrait tcrtdetand ne2lvubng Toes pem taceoidmantp claim 11,
val ving system according to claim1l, wherein to
WhegSif gl eCPRELGRTRr t8f VHIKAE He8T YHe Dy paks thsdyass mode
first nmovab onent is positioned_so as to

val ye co t
the 6§?ttﬂgvﬁgﬁen¥ VEuCPEPOPPRE £8 PRERIhePEeL0dPers ahg close
open the .hot | 1 ass line, a t he .second. novab
theva(%érggﬁbdﬂ%% e?sP%% i??oﬁga gﬁggs%ﬁﬁ%ﬁro§%1 {&en the hot

meﬂﬁﬂﬁggkﬁ?'iiﬁg'egpﬂ'F%Jrggééﬁg g%%%bfgob%ﬁvérgﬂéﬁﬁﬁfnt is

providing a nelt ow pat h—ar oun e nel't “cool er =an

posgﬁ:ilog{edt _@% Qiisvel{é %ld’saé thlé hd: t tco:pxjxf& nf:l.llie from the

line. 14. The nelt cool er and val ving system

maﬁwc@6giaﬁ,t9hekébgl%nodM&%ﬁ@fbthélmﬂfl&POESEg!%round the
|ocated in a horizontal oriéntation above the diverter

mel\ta|dtﬁaler15s.ndrh8uﬁebt coel efivaldevah\ii1Rg SUSERIYh the cooled
according to cl aim 14,
melt outlet line.

14. The melt cooler and valving system according to claim 1,
wherein the melt cooler is located in a horizontal orientation

above the diverter valve.

15. The melt cooler and valving system according to claim 14,
wherein the melt cooler inlet line is located in a top portion
of the melt cooler, and the melt cooler outlet line is located

in a bottom portion of the melt cooler.

16. The melt cooler and valving system according to claim 14,
wherein the melt cooler inlet line and the melt cooler outlet
line are located in opposing portions of the melt cooler in a

side-by-side configuration.



wherein the nmelt cooler inlet line is located in a top
portion of the nelt cooler, and the nelt cooler outlet
wo 2008/12331 ocated in a bottom portion of the nmePC€T/US2007/009443
cooler. 16. The nelt cool er and val ving system
according to claim14, wherein the nelt cooler inlet
line and the nelt cooler outlet line are located in
opposi ng portions of the nelt cooler in a side-by-side
configuration.17. The nmelt cooler and val ving system
according to claim 14, wher&kn the nelt cooler inlet
line is |located in a bottomportion of the nelt
17 -cddeemeldnFatemend covheind Ry Hien aecoding dtedelaim 14,
a top portion of the nelt cooler. 18. The nelt cool er
Wheﬁﬁ'&nvatfli’ﬁ ngedfst AR LRI oL BLAE t1 e al fn Localest el Ehebottom
iverter valve_includes a hot nelt inlet |line, a first
Porﬁﬁ\?abf’é \?&Fva‘e&&wﬁsﬁ%ﬁr anﬂo{:hﬁewlau??%%en Fatiet thine is
cgol e a_hot b ine, .a _cooled nelt
locn%Iegt i neEFPoﬁwofﬁ%O?reﬁ %}g I”‘éerlt £X3Ed novabl e
val ve conponent, a cooled nelt outlet line, and first
and second nelt drain lines . 19. The nelt cool er and

18.Valng NSy SLEM @ECOhEi Hd119n8! @&;@E%ﬁ’ V&*&%&%iiﬁge%oh claim 1,

configure the diverter valve for t rain no

whefrbh 8t iRV able MalV 6, LR ONSH LdSs POShLEOREd S A% Oine, a
open the hot nelt outlet line to the nmelt cooler,

flr@toaﬁvbwaéuﬁaﬂﬂatcibﬁﬁﬁéhdﬁnﬁ,h@BdmemenohEQeE|@$he to the
nelt drain line, and the

melt cooler, a hot melt bypass line, a cooled melt inlet line
from the wmelt cooler, a second movable wvalve component, a
cooled melt outlet 1line, and first and second melt drain

lines.

19. The melt cooler and valving system according to claim 18,
wherein to configure the diverter valve for the drain mode the
first movable valve component is positioned so as to open the
hot melt outlet line to the melt cooler, close the hot melt
bypass 1line, and open the first melt drain line, and the
second movable valve component is positioned so as to open the
cooled melt inlet 1line from the melt cooler and open the
second melt drain line, thereby providing a melt £low path
from the hot melt inlet line and from a first process side of
the melt cooler out of the diyerter valve through the first

melt drain line, and providing a melt flow path from a second



second novabl e val ve conponent is positioned so as to
open the cooled nelt inlet line fromthe nelt cool er
war@7opdal t he second nmelt drain line, thereby PCDUSZNOTIONI443
a nmelt flow path fromthe hot nelt inlet line and from
a first process side of the nelt cooler out of the
di verter valve through the first nelt drain |line, and
providing a nelt flow path from a secondprocess side
of the melt cooler and fromthe cooled nelt outlet
line out of the diverter vaPwe through the second nelt
drain line. 20. The nelt cooler and val ving system
PTog&sst dihget Pkl &P melhhersilart ndelfrofbotae jwpoled melt
riented perpendicular to a nelt_flow path through the
ouriRfertidl \RHY EOE afke t REVEFORT L EFL VA FRTPEH RS AcfieRd melt
nmelt .inlet Iine, a novable valve conponent, a hot nelt
dr350t 1'éSine to the nelt cooler, a hot nelt bypass
line, a cooled nelt inlet line fromthe nelt cooler, a
cooled nmelt outlet line, and a nelt drain line, the
I I n I draul i cal . .
R g R R e L L s R LI
whd R8I the 2he1f MR 500 &7 ¥aLYi LY ﬁg_%gﬂhﬁeﬁlgf to a melt
underwat er pelletizer, conprising a diverter valve |
£1ROBA I Elrd@ye 0BMEY dRQLYRRE GaiRkt, tihd@nthd r@R & @t tvaive
cool er during a cooling node o f operation, to convey
indihelezeld woOUNRELENEnteel arindyr iaNgndralyRASSa Sl ec&fiponent, a
operation, and to drain the nelt fromthe
hot melt outlet line to the melt cooler, a hot melt bypass

line, a cooled melt inlet line from the melt cooler, a cooled
melt outlet line, and a melt drain line, the movable wvalve
component being a hydraulically actuatable bolt having three

sets of flow channels therein.

21. A melt cooler valving system for an underwater pelletizer,
comprising a diverter valve configured to convey polymeric
melt to and from a melt cooler during a cooling mode of
operation, to convey the melt around the cooler during a
bypass mode of operation, and to drain the wmelt from the
cooler and from the diverter valve during a drain mode of
operation, the diverter valve having a housing with a hot melt
inlet line, a first movable valve component, a hot melt outlet

line to the melt cooler, a hot melt bypass line, a cooled melt



cool er and fromthe diverter valve during a drain node

of operation, the diverter valve having a housing with
w@2dvoti23veit inlet line, a first novabl e val ve PCT/US2007/009443

conmponent, a hot nelt outlet line to the nelt cooler,

a hot nelt bypass line, a cooled neltinlet line from

the nelt cooler, a second novabl e val ve conponent, a

cooled nmelt outlet line, and a nelt drain line. 22.

The val ving system according to claim 21, wherein the

first novabl e val ve conponer®t-is a hydraulically
., .actuatable _bolt having three sets of flow channels
inkfer ditfe ahdoPhetRecoid troFaBlLETval Fe RARTFheMOviedly valve

hydraulical l y_actuatabl e bolt_having two sets of flow
C°‘“€¥°§ﬁﬁ‘é‘1's % ﬁé’?’é?ﬁ. mg3t O’A‘CﬁEF hbiPof TH0IF MELE phajfediee -

nmelt for an underwater pelletizer, conprising:

conveying the nelt to a diverter valve that conYeys

th I3 to and_froma nelt cooler during a,cooling .
22'nosgg§fJ%ﬁﬁ;p' igﬁfgggnf§V§nFﬁ€9heg? &S ?ﬁe 865%5?11 the

; [ at Lon, ' he | t

e R e R Ve AP LR A gt eante

fromthe cooler an uri ng-a

bold:r ahﬁvﬁﬁge i‘:)rfxr@ep_ers%ttisonoft h@ld:u Vggltaﬁﬁeysl V&é@é’irﬂg %.nd the

hot melt inlet Iine, a first novable valve conponent,

secdrindRIB1OULE e | kBRpbAchRE kBl RPQL&L1i& 10} BBLLatable
bypass line, a cooled nelt inlet Iine fromthe nelt

bo G0 Gl=fTingd t$RC 88dsNBYabl 6wVahyen SPIPAEin @ cool ed
mel.t outlet line, and first and second nelt drain
l'i nes;
23. A method of coolingva polymeric melt for an underwater
pelletizer, comprising:
conveying the melt to a diverter valve that conveys
the melt to and from a melt cooler during a cooling mode of
operation, conveys the melt around the cooler during a bypass
mode of operation, and drains the melt from the cooler and
from the diverter valve during a drain mode of operation, the
diverter valve having a hot melt inlet line, a first movable
valve component, a hot melt outlet line to the melt cooler, a
hot melt bypass line, a cooled melt inlet line from the melt
cooler, a second movable valve component, a cooled melt outlet
line, and first and second melt drain lines;
configuring the diverter valve for the cooling mode

by positioning the first movable valve component so as to

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



configuring the diverter valve for the cooling node by
positioning the first novabl e val ve conponent so as to
we@b@sa29he hot nelt bypass |ine and cl ose the PCT/EBE2007/009443
melt drainline, and positioning the second novabl e
val ve conponent so as to open the cooled nelt inlet
line fromthe nelt cooler and close the second nelt
drain line, thereby conveying the nelt through the
melt cool er and out of the diverter valve through the
cooled nmelt outlet |ine; colfi-|guring the diverter
val ve for the bypass node by positioning the first
Llingyvabice R%Aﬁel%'ﬁmﬁbﬁém segons movebdseveRwehgpbmpehent so as
outlet line to the nelt cooler and close the first
£o n@pen dFhPn 99oded dirt posristont hae t RECFeddird HMabfeoler and
val ve, conponent so as to cl.ose the cooled nelt inlet

Clcf et 15 T ERRI nBRL tc GFRER dridise| dSEHHRY sRBHRY Thd tthe melt

drai.n line there con yin It . around th
throy kbfﬂéndﬁ e oF° ‘ge?Y r gaFge 9ﬁV865ﬁrtﬂéﬁve chrough
|t out | I ne, and configuring the diverter
the(ﬁ thegﬁfg%ﬁ gnae by positioning the first

mJVab' e Yﬁﬂf\i%u%q Ol’)ﬁ‘.{% ILve éxo ?pret &Ny, eﬁ}%pas.s mode

outlet line t ose t hot
by D¥B8$8ibh8y ad’i‘Qe oﬁggsEhanfvlarbﬁLte n@éivgr%c‘?ﬂﬂo‘n%%t and o5 to

p05|t|on|ng t he second novabl e val ve conmponent so as
cldse oped hoe @eakedburmlde iRt thnenbr eithed®ldyr and close

cool er and open the second nelt drain |ine, thereby
thecae3d Negelthedrelid {168 tiea positioning the second movable
valve component so as to close the cooled melt inlet line from
the melt cooler and close the second melt drain line, thereby
conveying the melt around the melt cooler and out of the

diverter valve through the cooled melt outlet line; and
configuring the diverter valve for the drain mode by
positioning the first movable wvalve component so as to open
the hot melt outlet line to the melt cooler, close the hot
melt bypass line, and open the first melt drain 1line, and
positioning the second movable valve component so as to open
the cooled melt inlet line from the melt cooler and open the
second melt drain line, thereby conveying the melt from the
hot melt inlet line and from a first process side of the melt

cooler out of the diverter valve through the first melt drain

line, and conveying the melt from a second process side of the



hot nmelt inlet Iine and froma first process side of
the nelt cooler out of the diverter valve through the

wo reogti23vei t drain |line, and conveying the nel tPE€T/OR2087/009443
second process side of thenelt cooler and fromthe
cooled nmelt outlet line out of the diverter valve
through the second nelt drain line. 24 . A nethod of
cooling a polyneric nelt for an underwater pell et
i zer, conprising: conveying the nelt to a diverter
val ve that conveys the nelt36e and froma nelt cool er
during a cooling node of operation, conveys the nelt

meldr ol ¢hea@ofePnditienFep Inhasel frodet bt opéngt icory, of the

. and drains the nelt fromthe cooler and fromthe

divgnrert ¥rlygl FErquehnghe aearhd vkt girasiberkticon, t he
di verter valve having a hot nelt inlet line, a first.
novabl e val ve conponent, a hot nmelt outlet line to the

t | er, hot.pelt b s line, a coqled nelt :
2 Tk PRl o O8Ly TRy SO UEER e A i R cindervates
| - | ed It outlet line, and a nelt
pegyéﬁg%eﬁﬁggggggaFﬁga??ﬁgethgediverter val ve for the

raln
cool ing cgﬁqugit.;gpQ%iet irr%riitng:c; ha? éi\;%l[t%)g @QZ'.\? V@lllé./l.e pgenveys

Vv
conmponent so“as"to close the hot nelt pass Tine a

chel@se: the HRht A i hde: 28418Pskhi9pLng t J%%&Pm%de of
novabl e val ve conponent so as to open the cool ed elt

operile@lonl, i RREY® tdie MRt ol Bla diherehyr Conveyidy 4 hBypass
melt through the nmelt cool er and out of the

mode of operation, and drains the melt from the cooler and
from the diverter valve during a drain mode of operation, the
diverter valve having a hot melt inlet line, a first movable
valve component, a hot melt outlet line to the melt cooler, a
hot melt bypass line, a cooled melt inlet line from the melt
cooler, a second movable valve component, a cooled melt outlet
line, and a melt drain line;

configuring the diverter valve for the cooling mode
by positioning the first movable valve component so as to
close the hot melt bypass line and close the melt drain line,
and positioning the second wmovable valve component so as to
open the cooled melt inlet line from the melt cooler, thereby
conveying the melt through the melt cooler and out of the
diverter valve through the cooled melt outlet line;

configuring the diverter valve for the bypass mode

by positioning the first wovable valve component so as to



di verter valve through the cooled nelt outlet |ine;

configuring the diverter valve for the bypass node by
w@oem7ii2z3ei ng the first novabl e val ve conponent PEGDUSE07/009443

toclose the hot nelt outlet line to the nelt cooler

and the nelt drain line, and positioning the second

novabl e val ve conponent so as to close the cool ed nelt

inlet line fromthe nelt cooler, thereby conveying the

melt around the nelt cool er and out of the diverter

val ve through the cool ed nePf’-outl et |ine; and

configuring the diverter valve for the drain node by
cl%m R e Autdetnddas) é%&Weme&ﬁpSﬁeﬁﬁrsenast% melt

open .t he hot_ nelt outlet line to the nelt _cool er and

Argdith s e At BRATE1ARIRSs thengecend POYPPILENVRYVENECTPORENt

second novabl e val ve c nen s to Qgen t he

S°088|éﬁ’mﬁ CS% & eh?? EE netteodf-ar, f?@?e&?e melt

Q vey n e nelt fron1 he nelt line and
coof& ol}rh at e%:res pcr%rg’ée s éh of" ‘fncg erm%ﬁ’f gpoler and

outd I'l'ﬁ Q:'h\éerél%ref@ﬁ/%afl eOLﬂ;gxl}o'ﬁ ﬁ cgEﬁEB l'n ?nget line;

conveying the nelt froma secon process SI
andrelt cooler out of the diverter valve through t he
cooled nmelt outlet line. 25 . A heat exchanger and

val vi ng c&hﬁl@ﬁkﬁﬂ@ aRecUpdoEwBRber vRel L€ ELZ€Ehe drain mode by

conprising: a heat exchanger that exchanges heat with
posdtioning the first movable valve 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 movable valve
component so as to open the cooled melt inlet line from the
melt cooler, thereby conveying the melt from the hot melt
inlet .line and from a first process side of the melt cooler
out of the diverter wvalve through the melt drain line, and
conveying the melt from a second process side of the melt

cooler out of the diverter wvalve through the cooled wmelt

outlet line.

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

a heat exchanger that exchanges heat with a
polymeric £fluid, including an exchanger inlet line that
conveys the fluid to the exchanger, and an exchanger outlet

line that conveys the fluid from the exchanger; and



pol yneric fluid, including an exchanger inlet |ine

that conveys the fluid to the exchanger, and an
wez@haegyer outlet |ine that conveys the flui d PE€DIS100T009443

exchanger; anda diverter valve configured to convey

the fluid to and fromthe exchanger during a heat

exchange node of operation, to convey the fluid around

t he exchanger during a bypass node of operation, and

to drain the fluid fromthe exchanger and fromthe

diverter valve during a drai¥$-node of operation. 26.

The heat exchanger and val ving system according to ‘

cl ai m 25 FHEFEI G t TR WF vEPREFIVERY e EPNAWTEY el fluid to

jnlet line, a first novabl e val ve conponent, a nelt
anéout’?e’éctm | i%éetoe’icl@% EXCHIHgeR, ZSREl t SFYpasgel i ede of

a _heat exchanged ne inlet line from.the heat ,
°p%5éh%ﬁbe??oacgg%%%dLhﬁvgﬁpédvﬁﬁygngoﬁﬁﬁheﬁ¥?h%P?ﬁ§udurlng a

exchan t outlet line, .and a . nel.t drain_Line. 27.
bYRRSE hré%?gexoc ARG eF*5he vard ngt%yéitr?ﬁwnagtc}ber dfhiﬁlgo Fom tne

excgioag'igrgéf %]nd\’h:.e{‘ﬁré nFr%Fte d!?.%@?ctg§c I;}grﬂggr ofu?:i%%nfai gclllxr'a?{j n tn?oée of

eat t

operation.

26. The heat exchanger and valving system according to claim
25, wherein the diverter wvalve includes a melt inlet line, a
first movable valve component, a melt outlet line to the heat
exchanger, a melt bypass line, a heat exchanged melt inlet
line from the heat exchanger, a second wmovable valve
component, a heat exchanged melt outlet line, and a melt drain

line.

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

the melt.



