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from the upper end of the =creen and housing, and water 13

ths housl

discharged from the lower end

Centrifugal pelleb -

in U.Y, Catent  Nos. 7,171

5,237,244, commonly owned by

In the operation of such dryers, the gpellets or

being moved vertically and radially by the bladed rotor angage

~ <
-~ -

the cylindrical screen with substantial velocity and usually

b

bounce off 1l - > (R

moved upwardly inside the screen. This is deplcted by the “good”
flow characteristic illustrated in Figure 2. As further shown

in Figure 3, the “best” flow of both product and aly occurs when
the radial air flow from the rotor doss not just push the pellets

then.

but actually fiows around

However, conventional centrifugal drvers used in the

have a commnon problem relating toe the alr flow

s

market today al

created by the normal rotation of the rotor., The combination of

factors creates an air

rotor blade gecmetry and ol
flow that can greatly affect the flow of the product through the

dryver as it bounces betwsen the rotor and the screan.

nrr B L ST R el . - o - o . oy e s
Purthermore, with the advent of newer

geometries, and the making of very small pellets, or so-callied

aetizers, difficul

}._J

using underwater pel

&
_l
‘l
m
e
l)
)
pe
$]
-

RSN
peen  encountered in cenveying and subseqguently drylng  sack
pellets in  known cenbtrifugal dryers. In addition, knowrn
cantrifugal dryers have encountered difficulty in conveying and

drying ground flake plastic materials which are
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formed from recyveled soda bottles, milk contailners and the like,
as well as cervaln other plastic particles such as ground battery
casings.

flow

®

More specifically, and as depicted by the “poor

characteristics in Figure 2, softer and smaller pellets, pelliets

Ny - o~ b 3 e 1 - . . bl oy e
ies, and plastic flakes, as well as

N

£

lentold geomet

plastic and similar particles, tend Lo collect and
cireulate in the clearance band "X (see Filigure 2) batwesn the
cuter edges of the rotor blades and the inner surface of the

soreen.  Rathser thar y bouncing arcund in the manner of harder and

thage particles become trapped

larger pellets or
against the screen by the air flow and/or surface tension created

R . s b g gme e Cn sy e Ty . LR, 5 ame~ya 3 A
by molsture on the scresen. This undesirable ciroculsar flow and

resultant entrapment of the softer and smaller pell
with flat or lentold geometries, and plastic flakes and particles

ferrad to

D

inner surface of the screen i sometimes 1

i)
oy
o~
\
—
-
[t
53
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pus)
T
<
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o]

Thiz banding veduces product fiow through the

sases powsr regquiremants for

robor ares of the dryver and inor
maintaining rotational speed of the rotor. Further, it has been

reduces the efficienc

found that banding

gseparation from the solid g, ocan cause high amperaga

reguirements within the dryer, and reduces coverall efficiency of

Lfugal dryer. These problems often resull in IZines and

the cent
fiber-like “halr® production {(often referred to as angal halr in
the industry) .

ng is particularly evident with

pallets having a flat geomatry as the relatively large

planar surface area of this most naturally causes the

=ts 1o adhere to the inner surface of the sare
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of the asscociated low profile of such pellets, makes them

e

N

difficult to dislodge.  As 1llustrated by the “worst” flow in

re 3, the larger the product’s gur

or lentoid the pellets, the greater

or the more flake~11
opportunity for the outward alr flow of the rotoer to trag the

reduces the

N B N T T S SO S T L A A .
product against the screen. This phenomanon

necessary bounce reguired to reengage the product with the
outward and upward action of the dryver roltor.
One solution for overcoming this problem of banding is

set forth in .3, Patent No. 9,457 (Mthe atent™) , which

ia commonly owned by the assignese of this invention. The

disclosure of the 457 @ hereby expressly incorporated

herein by reference as if fully set forth in its entirety.

e

In the Y457 patent, deflector strips are fastened to

the inside of th

£ the dryer screen using multiple fasteners fitted

woies machined within the strips. This method

within countersunk

e . Ve 2
or I&Sit@.ﬂlﬂnﬁj resuLtgs 1n

expensive to manufasture

holez which can  qre

algo be provided with dedi
nndesirable stress concentrations within the soreen. In

addition, should the fasteners become loosenad, either through

“ion, aging or other cause, there i1s the risk that the
deflector strips could esmtend into the moving rotor wi
rezulting damage Farther, any spacing between the deflector

strip and the screen collect portions of the pellets or cther

matter, particularly with pellets having a flat or
tentoid geowetry, thus leading toe poessible contamination in

future product runs.
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U.5. Patent No.

3
9D

commenly owned by the assigr

[

eroblemg associated with deflector strips that are fastened tr
the screen., In the Y177 patent, the inside of the oylindrical

sions, each of

7

with cne or more embossed

r forms an integral deflector protruding from the

inside surface of the

fastened-on deflector strips of the Y457 patent, the ewmbogsed

screen disclesed in the 177 patent disrupts the cirou

Through

of the particles to

of the dryer by alding in the rotor's wvertical L1ift of the

particles and by eliminating i

e
7

patent, however, the emboased deflector screen of the ‘177 patent

elliminates the risks of contamination and of a loose deflector

strip extending into the moving rotor, while also reduting

manufacturing costs. In addition, because the embossed reglons
are preferably integrated inte a noen-perforated area of the

kS

strengthen the overall

soraeen, the emboszed regions can

SCraail STy

Both the bolt-on and integral deflector strips car
create a problem in that both types of strips project inwardly

el e e Ten e gy et e o] B N~ T R ox .
and therefore encroach upon the dryver rotor. In other words, the

n

inward projecting strips reduce the necessary spacing, o
clearance, between the outer edges of the rotor klades and the
inner surface of the screen. Further, while it is often believed
rean and center suppoert ring

kS

thus providing eguidistant

this perfect

spacing uniformly around the rotor; in many cases

design cannobt be
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As a result, there are drver configurations in which

it is undessirable to redude olearances

e maatt cn gy e T T anvres b T en e gy -~ JE] 1~ ey v e O S T .
Lo a potential level of Interference and thus create s situation

~ ey 3 - R Y N 3 . 1 ~ TS RPN A
for eguipment damage and fallure. Further, the sentrifugal dryer
$ N - N S 2y vy e ~ - 3 - ~ - - 3 - T b By e
1 not a ic device and, as such, the were operation of the

machine can ovelically lead certain components, causing movement
W & & 4

that can be largsly unpredictable from an enginesring standpoint.

Therefore, a nesad exists for a centrifugal pellet dryer

soreen that prevents bhanding without reducing clearances between

ed wilh a centrifugal pellet

vertical cylindrical saoreen

s a bladed rsotor oriented

inside the cylindrical screen for conveying a slurry of water and

P!
.
o
s
P
)
~
{:
~
e
o
0

polymer resin particles upwardly in the dryer. Centrifugal
imparted toe the solid particles by the roltor cause Lhe particles

Lo impact the screen to dizcharge water outwardly through the

screan, while dried particlies

of the drver and water is discharged from the lower end of the
ousing in a manner well known in thig art. Cylindrical screensg

made from ssevera

and interconneated

In order to overcome the problems of such centrifugal

drvers when separating water f{rom soft and/cr small pellets or

plastic flakes, and c¢ertain other plastic particles with

difficult to convey geomatriss such as le
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the inwardly

as wall as the potential problems

177 patents, the

projecting deflector strips of the

nside of bthe coylindrilical screen is gprovided with one or more

emboszsed regions which projsct outwardly from the otherwise
cylindrical screen. The embossed regions are preferably
positloned in a generally vertical direction. As with the

strips of the ‘457 patent and the integral

fastened-on de
inwardly protruding strips of the 177 patent, the outwardly
projecting enbossed regions of the present inventlion can serve
to disrupt the airvcular flow of the particles, thus alding in the

-~ vy ¥ e PR
rotor’s vertaig

Lift of the particles and eliminabting particle

banding, but without impinging on the clearance of
rotor blades.

sctiveness of emboszed regions that project

The

sutwardly is counter-intuitive as it was believed by persons of

in  the art that only inwardly projecting

ordinary

daeflectors had to effectively deflect pellets and

prevent banding problems assoclated with separvabting

e h « PR s . o
d/or small pellets, However, 1T was

water from soft  a

P

rprisingly found that tne inglde surface of the outwardd

orojecting enbossed region, opposite the direction of flow of

pallets as they flow around the

qorean, forms a deil

in Figure €. Thus, as the pellets

. . o
ecting surface as

atrike the de
are deflected inwardly toward the rotor in the same manner ag the

of the Y457 and 77 patents.

deflactor

~3
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Further, iike the screen of the 177 patent, the

integral nature of the outwardly proijecting enmbossed ragion ov

regions on the dryer screen of the pressnt inventlon eliminates

ioose deflector strip

&
-
A

reducing

into the  moving rotor, while

Tn addition, because the embossed raglions

,..
=
jo%)
ot
‘:
]
fl)
{.‘L
o
|
}_.‘. -
.
o]

te
19
O
53]
~
w
a

are nreferablyv integrated into a non-perforated arsa of the

i - ~ oy amyde R, N W NS aere e 3
screen, the embossed regions sctually strengthen the overall

]

10 It is therafore an object of the present invention to

provide one or more outwardly projecting embossed regilons on the
nerforated or non-perforated areas of the ocylindrical screen of
a centrifugal gellel dryer,.

Another objent of the present invenbtion is to form one

ih or more deflection zones or internal deflecting surfaces

accordance with the preceding objsct in which the outwardly

[

projecting embossed reglons circumfersntially spaced around th

o
i
6
o
o)

e

o
=
=

with the number and size of the

surface of the screer

[
r
©
@
=
=

regions being varied depending ugon the diameter of the s

to

[
—
=
~
gt

[

there prefevably being one to four emboss in mosgt

A further obiject of the present inventioen 13 to

bossed ragions

integrally form ong or more outwardly projecting

which form vertical or

in accordance with t

ection zones or internal deflecting

surfaces on the inner surface of the cylindrical scoreen of a

cylindrical pellet dryer.

(%3]
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A still further of the present invention lg to form one
or more deflection zones or intsrnal deflecting surfaces in

elongated embossed deflector strips which project

outwardly of the dryer screen that have smoothly ramped sides

formad integrally with the screen which prevent pellets from

being caught in the =nb regions  or strips and ensure
) ] v

the rotor where the pellels

are reengaged with rotor energy for reenergized clrcular and

upward movenarnt .

Yet another object of the present invention is Lo

et dryer with a cylindrical screen

provids &

srodfecting embossed reglor in accordance wikh

p -
a3

,,,
e

S
=
X9}
&)
&
o
)
1)

p

preceding objects in which the an snbossed screen provides a
retrofitable solution to the known problems of flat and lentoid-
shaped products hecowming ftrapped agailnst the screen in a
centrifugal psllet dryer.

A further obiect of the present invention ls Lo provide
wardly projecting embosgsed
the preceding cbjects that allows a

# given slze to run higher product

J.'\

W the scope of production achlevable

without obtaining a larger dryer.

further obiject of the present lnvention is to

provide a coylindrical screen of centrifugal pellet drysers with
one or more outwardly projecting embossed regions in accordance
with the preceding obiects, which will conform to conventional

forms of he of simple construction and eazy Lo usge

s0 as to provide a deflector screen that will be economically

lasting and
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These togethar with other objects and advantages which

will become subseguently apparent reside

-
-

construction and operation as more fu

and claimed, reference being had to the accompanying drawings

oL

5 forming a part hereof, wherein like nume raefer to like parts

ot

hroughout,

DESCRIPTION OF THE DRAWINGS

13
(5]
sl
ans
el

asraily depiocts the radial air flow of a

-

13
Figure

$od
Y
i
M
pa]
=

conventional rotor in a centrifugal peliet dryer.

i

i0 Figura 2 illustrates the effects of ailr flow from the

-

rotor of Figure 1 the resulting low characteristics of
various different shaped pellets.
Figure 3 1s a further illustration of best and worst

ad with the various

alr and pellet flow characteristiocs

15 shaped pellets of Flgurs Z.
figure 4 15 a schemat alevational vwview of a
centrifugal pellet dryer illustrating a sectional oylindrical
sereen and bladed 1] rotor assembly associated with a drver
housing.
20 Figure 5 i a perspective view of ong of the dryer

soraen sactions of Filgure 4, having twe deflector strips mounted
on the interior surface with fastening elements in accordance
with the 457 patent.

Figure 6 is a schematlc partial sectional view of the

[

.
o

soreen section and one of the conventional deflisctor strip shown

in Pigure &,

10
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Figure 7 18 a achematic partial sectional view ol a

dryer screen similar to Figure 6, but illustrating an ardly

in the Y177

proetruding emboessed deflector strip as

“hematic partial sectional view of a

drver screen having an cutwardly projecting
embossed reglon in accordance with the present invention,

figure 9 is a perspective view of a dryer screen

section with twe out
vertically and slightly angled, and formed integrally in the non-

sereen section in acoordances with

perforatad port

present invention.

view of an

Figure 10 is an upper

ontwardly projecting eanbossed regilor

8, showing the relationship between the gcereen, the

ZONS dryer rotor blades.
Figure 11 ig an enlarged view of Detail & of Figure 10.

128~120 are schematic Llilustrations of

igurations for the outwardly projecting embossed

1

reglions of a centrifugal pellet dryer soreen in accordance with

the present invention.

DESCRIPTION QF THE PHEFEBRREDR EMBODIMENTS

erminclogy

G
o
h
5..:,
oy
%
o
(Z)

invention illustrated in

- s oy P TS . . . e P L PR N T .
Al o for the sake of clarvity. However, Che invention

snded to be limited to the speciiic terms so selected,

and 1t iz to be understood that each specific term includes all
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technical eguivalents which operate In a similar mannsr to
accomplish a similar purpoase.
Referring to Figure 4, a convenbional centrifugal

pellet dryer of the vertical type is generally designated by

referencs numeral 10 and includ

14 mounted vertically therein, The sectional

screen 14 ig shown having four approzimately equal screen

srconnected at 17. The

loses and ig concentric to a bladed rotor, generally
degignated by reference numeral 16 which includes inclined
o) » 14

hlades 18. The blades 18 include outer edges adjacent the

~lor surface of the scresn sections 15 supported in a manner

b
H
}

known 1in the art.
The drver 10 includes an inlet 20 for receiving a
R4 B

AT A

and pellets from an underwater pelletizer, or

othey type water slurry centalning solid
plastic flakes, from recycled soda bottles, milk containers,
gte., or other sclid plastic particles such as ground battery

20 typically, although not in all centrifugal

casings.

dewaterer 22 for initial

O

dryers, discharges the sluryy into

for

or other solid particles

separation of water from the

water through an outlet 24 and discharge of molsture

v

Loles into the bottom section of the sectional

les move upwardly through the gscreen sections

4 -,

15 by the action of the rotor 16 to an outlet 26 at the upper end

of upper soreen section 15 in the dirvection indicated hy the

arrow 126, The rotor imparts 1ift and centrifugal forces to the

particles to impact the parti against the screen [Lor

separating water from the particd with the separated walter



(&

h

WO 2014/210371 PCT/US2014/044424

passing through the screen into the housing and cut through

cutlet Z4 in a mannear well known in the art as exemplified by the

previously mentioned prior pat

Ty e PR o4 Voem  rme e . Sy e -~ T S T $on o = =y 3 IR
fach of the scr sections 1% inciudes a plate 23,

typleally of stainless steel with 20 or 18 gauge thickness and
0.075% dinch diameter holes 30 punched therethrough from the

15. Other hole shapes

inwardly of

and diameters such as ¢.038 inch, 0.085 inch, 0.0625 inch are

1

aiso commonly

defining intersecting solid sections 34 and 3
screen sections 15 is initially formed as a flat plate 28, wnich

in a coylindrical configuration by connscting

ontwardly extending vertical side edge flanges 38 and 40 on the

respactive vertical solid edges the scoresen section. Furthex
degcripticon of the connecting mec lems 18 1 the

4

The twe deflector strips shown in Figure 5, and

\.

generally designated by reference numeral 70, are mountaed on the

PR | R S TSI SRR B a 2 ages 1} N e o e 3 - - |94 .- N
inside surface of the coylindrical scorsen sec LO As can be
R TR T ey e T NN O O TR bl e e 4 VN oy e e de e ey e e =

gean in Figures b and ¢, the deflector strips 70 are attached by

polts which protrude through matohing holes in the oylindrical

screan section 1% on which appropriate locking nuts 74 can bhe

: I - boe o ey ST AT e e ey en b o I AN O R e W) S
ingtalled to affix each deflec /0 in place on the inside

of the screen section. Onge the deflector strip 70

redirects pellet flow as indicated by the solid arrowed line 75

the inner

v-<
P

s
[N
foi
r~
{:
Y]
'
[
o
( Y
N
(]
o

in Figure &, when the rotor 16 turns
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An integrated embossed inwardly protruding deflector

[hoR R

o
=
~
1

5’
.
—
oy
ity
L4
o
—
7

{

.

strip as disclosed in the Y177 patent is sl
the conventional

deflactor

as indicated by the solld arrow 171 when

WEInE  in

*
.
b3
m
2
C
purt
i
o
“

the direction indicated by the inner arvow 173, Unlike the
Y
deflector strip of the 457 patent, however, the embossed

i~ £ YRR S ) e ey ot 14 e 1 K N . .
deflector strip 70 eliminates the risk of loossned

well as loose and/or detached

gtrip 170 does, howaver srotryude intoe the area Iin
IS ¥ I3 -
rotor and rotor blades are housed and rotate.

In view of the foregoing, a screen section 215 in

0y

the present invention, shown in Figure 9, has one

p

(.

accordance with

; A

Or  MOre ojecting embossed reglons, dgenerally

;.,.

nated by the referance numeral 268, In the embodiment

J_}\J‘L( ilch

)

the outwardly projecting embossed reglons 268

[»e

in Figures

oy

are in the form of elongated vertical or substantially vert
enbosaed deflector strips 269, The outwardly projecting embossed

defilector strips 269 are typicall formed integrally into Lhe
pe J

non~perforated solid seaotions 228, 236 of

o whare

may bhe provided with only a singls

gection 215

strip or multiple embozsed deflector strips

fully in the 177 patent.

saged  oubtwardiy projeuing

- vy 1o
AVELY The

ey ey

ambossead could be formed in the perforated aress 232,

N e g o 5 b e o P W - [
praferred as structural strength may be

although

impactad. As A
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anglad

deflector

of both the perio

As i1l

L NOWN

U
=
o
e
=
o
mn

h
S
/’

i £
]_._
@
{7
or
o
3
U3
rt

indicated
direction
strip
reglon
impinge

UROn

for rotation of

ambosasad

26% ar other con

the bo

along

extand a

y

screen wall

deflection

orientaticon

strips

lustrated in

rip 246

by the

indica

of the Y17

the

Az shown in

regions

trom and

Lone

PCT/US2014/044424

the vert emboszead

0
o}
ft
~
fati
3
¢

relative to

Wl
™y
o
]
%

o
~s
~

may be made to extend ack portions

the

srated and non-perforated sections of goraarn

3

1t

=h
-

Figure &, and 1like lector

in Figure 7, the enbossed region slelcicEcte

fectivaely redirects flow as
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solid arrow

273, Unlike the deflector

ted by ths lnner arrow
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268 or embosszed defl
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space or clearance

the rotor and rotor
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Figures 8 and 10, outy

268, whether the regions are enbodied in strips

figurations described below, have a Ccross-sed

endicular to the embossed reglon which is

smocthly continuous ramped gides which
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Lo the flat bottom

Figures ¥ and 11). This
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[N =
reares &

Ve e 4 A [ - Y o T oy e ]
the inside surface of ambosaad

flow, the

the direction of pellet ably,

' i " -~ ~ R ey pmy - ~ “ i -~ Yoy e N e N
configured as a smeothly ramped side 301 in the embossed
3 - 3 s ] . b o ey e - S ey Y . . SPTS N T v -
deflection strip 269 or embossed reglon 268, ag shown in Figures

215, thus

TUnsS.

The si
Lrapment be
alimina

Particoula:

)
5
e
-
>),
T
i
P
=
s
oy
C
Pt
-
P
{
;
4

wothly ramped no opportunity

tween the strip 2689 and tLne screen

ting of contamination in

Clat or lentoid

shaped



et

tn

(]

WO 2014/210371 PCT/US2014/044424

pellets, the smooth continuous ramped side 301 ls norve affective
at ensuring consistent psllet redirsction off 2 deflection zons
or surface 300 and into the rotor and blades 18, as shown by
arrow 2072 (sea Figure 11}, Once redirvected, the rotor can then

mpart continual energy to the pellets in the direction indicated

&.) -

by arrow 304, which facilitates thelr upward movement and ovel
efficiency of the drver by decrsasing the tendency for the rotox
to act as an auger when pellets are the type that resist current
nathods of centrifugal dryving. In addition, the embossed
deflector strips actually reducs screen wear in the area of the
screen just in front of the enbossed strip.

The number, angle and spatial relation of the outwardly

proftecting embossed regilons according to the present luvention

ks

[

may vary depending on the diameter of the screen sections 215 and

lication of the drver. UJzualiy one to four

embossed strips 269 are adequate in most screen sscotions up to
about #4 inches in diameter; greater numbers of embogsed strips

may, of course, be included as desired. Also in dryers having

LON

srean sections 215, the lowest screen sac

[
=
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3
¢
i ‘

e
}__;
u)

p

Figure 4), where the water and solid particle slurry enter the

may be constructed without embossed regions as Ui

P
it

pellats have a lot of energy upon entry frowm the feed chut

sechions having the emboszse regiong, the

p)

1

srably  aligned  vertically, although such

reglons are  pre
alignment i1z not alwaysg necessary.
The oubtwardly projecting embossed regiong o8 enbossad

deflector strips in accordance with the present lonvention can be

implemented with conventlonal unitary gscreens or screen sections,

el oMot AF o atradnlasog obanl olato e b s vl atas PR with 20 oar
and madse of stalnlass sleald piats, JUCN a8 PLETES L40, WITH U OF
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: ! TR, S R T v N 1 R, 14, [
gauge thickness and holes having commonly used diameters of

oyt Ve e et ~ P — o R
0,038 inch, 0.075 inch, 0.085 inch, or 0.062% inch. The screens

or scresn seacbionsg can also be made with lasered holes o1 by

other methods of manufacture as would be understood by persons

5 of ordinary skill in the art. M ltl-

c-pending application, Serial No. 11/017,21¢,
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which is comnonly owned by the assignee of this appllication, can

also be modified to include the outwardly projecting embossed

a  preferrad  embodiment thea

6]

<l

projecting embossed reglons  are  preferabl

suhatantially outwardly proiecting embossed dellector

gtrips, the strips may be formed at an acute angle relative to

the vertical so as to 1 away, noving from the bottom of the

N
¢ 23
¢
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O
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=
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lox'

o

be combined within

The embosged

to the non-embosssd
ahout §.10 inches to about 0.25 inches, and wmost preferably about
0.14 inches, and have

inches, and most preferably about 0.62 inches. Other dimensio

to the top thereof, from the direction of the rolor Such

269, such as illustrated in Figure 9,

more upward trajectory in the

st and are radireated toward

sSamae screan.

strips 269 of the pregent invention are
U-zhape in crosgs section (as described

and 11) and project ocutwardly,

outaer surface of the sorsen secticon 215, by

th of about 0.25% inches to aboubt §.30
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.
.\

It v

W

s 1-
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svided and, unlike the mounted deflector
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the screen section.

ot
O

rips, do not ilwpact welgh

For example, in the of Figures 4-6, adding a

width will

2
A

o1y thickness or

the screen section and place greater demands

upon tha fastening elements in largey dryer applications. With

of the

the outwardly projecting euwbossed deflectox

present inventicn, however, fhe dimengions of the embossed strip

simply alter the percentage of the solid section

projects outwardly but do not change the overal or
complilexity of the screen section 215,

The length of the outwardly gprojecting embossed
deflector strips 269 depends upon the height of the cylindrical

sereen section 213, or cyvlindrical screen 1f one pilece, and

o
[
&

preferably of @ length so as to leave a space of about one inch

from the top and bottom ends of the deflector strip to the upper

O not

Y
(o

and lower edges of the screen section {or screen) 350 a

LiN

¢
o

{

interfere with sealing, although this spacing can be varied as
daesired,

While the outwardly projecting enbossed deflector

s emboszed strips, they could

be digcontinuous and  of oxX size SO as O

facgilitate the regulred wrapg

rings to obtain the cylindrical configuration. Continuous raisad
strips are preferrved because they tend to provide a continuous

length of deflection and to offer a great deg: of  added

N

cean or sorean sechtion. Az such,

stiffening to the cylindrical
it is possible that the embossed strips may allow for a thinngr

P "
screen plate 228.

18 ~
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If the ambossed strips 269 are discontinuousg, ULhey

might preferably be arranged in a vertlcal staggered arvay from

1 - i O P e t by oy
nlate 228 to adijacent the

adjacent the bottom edyge of the sow
top edge of the screen plate 228. In such a manner, banding zolid

particles which mise one raised in a circumferantial pass

around the clearance band would encounter another raised strip

in its path. This staggered ngement ¢ould be similarly
embodied with angled embossed deflector strips.

The cutwardly projecting emboszed regilong of  the
present invention can also be produced in shapes other than

Ny

thereto, examples of

slongated strips.
alternate configurations for the outwardly projecting embossed

reglons are shown by the horizontally and vertically staggeread

o3

rectar 201 shown in Flgure A, the vertically spaced circles

203 shown in Figure 128, the vertically spaced arrowheads 200

"~
!

spaced rectangles 207 in

in Figures 12C anc

sloped alignment shown in Figure 120. cach instance, the

,‘
H
-
R
»
0
G
{
T
35
¥
~
4
{
—
R
=
P
-
b
A
o
-,
.
4
-
—
-
=
&3]
L
fou
~
”
O
s
&
3.
0]
3
1
]
]
s
=
C{‘
P
.
7
t
lJ
oy
v
-
i
s
~
4
0
i
L
o
ot
s
o

W) : e Y e o
Whatever the apecriic con

r
—
~
)
-
J
~
Ni
—
-~
P
i
e
2
e
"
)

reglions, the oubtwardly projecting embossed deflect

accordance with the pres: invention produces drying
good as or better than screens having inwardly protruading

e £ ey \ : PO S N TS T e oSy & sy A e N g
daeflectors, A nuamber of tests were condgucted which arse

in the following Table 1. All testsz were conducted

SUMMErize
with a 3032 (auger feed) dryer having a solid rotor turning an

410 RPEM {(standard speed;. The pellets were wetted down in the

5y
1
h
L

hopper with ambient tempesrature water; noe additional water was

addaed. The dryer drive was selt at
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1750 RPM, the blower was on and bthe drver amps were 4.4 with no
oroduct running through the doyer. paellaets were used.
TABLE }
DEFLECTOR SCREEN COMPARISON TESTING
DATE THVEE SCREEM RATYE MOTOR i
IVRE LBRS/HR APAPE | MOISTURE
32144 135 Standard Sﬁg;_ 5/ Noe Deflectors 35,880 &% 1.275
228713 15D 15,6460 S.8 13388
3/23/35 1 205 Stendard Seracus / No Defliciors 16,660 5.8 1,048
3723733 12018 peflector Scresns / Bolt on Daflecior 13,?8@ $.8 3,808
2731715 | 12143 : 15,080 5.9 0.877
RS EIEEY Definctor Screany / Bol on Deflediar. - 14,500 5.9 3. 4610
ZjzaaR 10130 Ernhossad Daflector Screen / Large RIS 5.5 1.1386
Embossing / fmbossing Toward Ratnr : .
/22718 | 1OisR 15,580 5.5 1,084
/2R/Ts | dias 1% 460 5.8 1,660
''''' P DS ER) B35 Empassed Hetlecior Sorann / Large 15,650 0885
Embossing / Embossing Toward
utside . N
2422738 | @30 . 18,340 5.9 1042
2IR2SAB PG Embossed Daflector Soraen /large’ 15,850 3.8 SR.G27
: Embossing / Embossing Toward : i
Outside
T2/21/18 145 Embossed Deflector Screen / Smal 12,789 5.9 TG
Embassing / Smbossing Toward Retor | R -
EIEVE a5 1 15,660 5.9 12
TP IVEES Qi34  Ernbossed Deflecior Sureen / Small 38,540 5.8 1,349
Embassing / Ernbossing fuwg.rd poator
I T Sraen / amal 16,860 54 1.008
sirg Toward
""""""" igesy 1 ww 0858
: A 16,240 58 D017
As is evident from the results zummarized in Table I,
the dryer scresn with outwardly projecting embossed dellector
strips in accgordancs
affective as dryer s

Was IuUlpr isi

Comparable

ng

o and o

O
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nat, while

the art. This outcoms was highly bkene
providing comparable performance to dryer screen configqurations
with inwardly protruding deflectors which were already known to
be effective in pellet drying, the outwardly projecting deflector
strips as described herein do not, unlike eariier dryer degiogng,
encroach upon or c¢lose in on the clearance of the rotor and rotor
o

Praoviding the votor blades with the maximum amount of

JROE

advantage in that the risk of

ovides a zigr
interference betwsen the rotor blades and the deflector strips
iz eliminated,

‘

consideraed as 1llustrative only of

et
—
o]
4y
O
=
03
O
&
)
=
<
s
[0

principles of the inventior. Further, sgince NUMercus

nodifications and changes will

the art, it 1s not desired to Rract

ala kel

construction and operation shown and described, and, accordingly,

~

modifications and equivalents may be rescrted to,

all sulual

faliing within the scope of the inv
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WHAT I3 CLAIMED I8:

1 A screen for a centrifugal pellet dryer cow

substantially cyvlindrical screesn having ong or nmoers

tect outwardly from an outer

LRI, B T, [ oy
formed embosged reglons which pr

i

surface of the screen, sach ewmbossed reglon forming a deflection

{~+

zone that disrupts a circular flow of particles being dried to

improve particle flow through a rotor ares ol the dryer.

~ [

A Lnea

u

rean ag set forth in alaim

e
~

embossed regilon forms a generally vertical

3. The screen ag zet forth in olaim 1, wherein sald scresn

includes a plurality of enbossed reglons formed as

vertical embossed deflector strips spaced from one another around

4. The screen as set forth in claim 3,

adfacent a bottom adge of

are arranged in a staggered array i

the screen to adjacent a top edge of the screan.

1, wherein said scresn

5, The acorsen as set forth

incindes perforated and non-perforated arveas, said embosaad

areas.

regions belng integrally formed in said non-pe:

\,’)

set forth in claim 1, wherein each

2 goreen ad

ed deflector stripy having a

’_C'

embhogsead yion forms an emboss

smoothly continuous flattened U-shape.
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7. The sgcreen as set forth in claim 2, whereln gsaid

embossed deflector project outwardly, relative te non-~embossed
portions of said outer surface, about 0.30 incheg to about 0.25

. The screen as set forth in <laim 7, wherein sald

o
(8.8

outwardly proiecting embossed deflector strips have a width of

t 0.25 inches Lo about .80 inches.

9. The screen as set forth in

embossed o

2 f lector strips project outward

embossed portions of sald outer surface,

P - N [ yoe
have a width of

h b _ ot e e e sty S o~ . 3T e A PR [ O Ry 1 1<, SR 1= g
10, The sereen as set forth in olaim 1, wherein saixd

outwardly projecting embossed regions extena

a top of the screen Lo a bottom therect.

11. A centrifugal pellet dryver comprising a dryer housing

having a ovlindrical screen mounted vertically thereln, generall
concentric with a bladed rotor, an inlet for recelving a slurry

of water and solid particles into a bottom section of the screean,

' » - H e YN v e R 7 RN -, £
gald solid particles being moved upwardly 1in 2 flow
the soreen by the rotor to an outlet at an upper end of

¢ H - N PPN ay Yy oy e b U N v e - N Y €3 e
the screern, sald screen having at least on2 integral =2mbossed

outwardly from an outer surface of the

region Tk
screan to form an internal deflecting surface which disrupts the

e

cirvoulary flow of particles being dried to lmprove particle

through the dryer.



WO 2014/210371 PCT/US2014/044424

outwardly projecting embossed region forms a  subs

vartical embossed deflector strip.

13. The dryer asz get forth in claim 11, wherein sald soreen

incliudes a plurality of outwardly projecting embossed regions

~

formed as substantiall ical embossed deflector strips spaced

from ong another arocund the oiroumference of

zaid

14. The dryer as set forth in claim 13, wher

cutwardly projecting deflector strips are arvangaed in a staggerad

array from adiacent 2 bottom edge of the screen to adliacent a top

15. The dryer as set forth in claim 12, wherein said screen

each sald outwardly

includes perforated and non-perforated are
projecting deflector strip being integrally formed in a non-

..... ) O,
var forated area.

ERP T S S A I B T T T i Sy
ER oI The dryer as sel Iorth in olaim i 2 WHEXeln 54

forated and non-perforated sreas, sald cutwardly

deflector strip being formed at least partially in a

area.

17, The dryer as set forth in olaim 11, wherein each
outwardly grofecting embossed region has a cross-gegtion with a

continuous rampea v sides.

{flat bottom and sm

>
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18. The dryer as set forth In claim 13, wherein sald

outwardly projecting embossed deflector strips have a width of

from about 0.2% dinches to about O.80 inch

of said outer

outwardly, relative o non-embossad por

m

urface, about 0.10 inches to about .25

' in claim 11, whersin =zaid

o
—h

e et T nr e ey Y by e o~ e [~ N PR sobe we ot e ¥ ¥ e -, A
cutwardly predecting embessed deflector styips have a widin

about 0.62 inches and project outwardly, relative to non-embosged

400

[

cortiong of sald outer surface, about .14 inches.
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