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ROTATABLY SUPPORTED REGENERATI VE FLU D TREATMENT WHEEL ASSEMBLI ES Fi el d of
the I nvent i wo 9608678 esent i nvention relates to regenerative Spcru$dsnieis
treatment wheels and to assenblies rotatably supporting such wheels.

Backar ound of the Invention Regeneratrv& type periodic flow devices are
conventionally empl oyed to expose fluid streans to 10 constituents or to
transfer heat or constituents fromone fluid streamto another, and thereby
fromone area or zone in space to another. Such device mght be used to
achi eve one of heat transfer mass transfer,’ cataly5|s I on exchange,
separation of the fluid- b g o 5 conmpounds fromthe
fluid media, dilution or 2 s, treatnent of

fl uid-carrying organi sns, 1 5f hazar dous
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D TREATMENT WHEEL ASSEME
materials. Typically, these d%%Lgﬁ%Jg%ﬁgége%gg%ég%gﬁof a "wheel". The
direct contact of the stream tT the .20 = transfer  of
heat or constituents Themrasent uinventiom xolates hed r%genenaattenpllehed
as the whegl i @Sl QR SIWTEHY (P SletbEEls | PofhPaBfya CYlindrical

hub and applylng connD 'y constructed by wapping a corrugated materi al
around a cyPURRANEAR iﬂHFbuWh%Eisf applying a rimaround the wapped core.

The wrapped core is furtherghe ' Qﬁ£ 'spokes radially
t hrough the core bet en the qup q# ﬁﬁ $ such construction
are used in cycle ai q%ﬁﬁe QWP?fﬁ%.%ck M FRVEHESaPt€and are

based 30 cqmvem:rzldr;a]dxy ténpIdyed o Exposentiuid Soneamns sgstem ( MEC)
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one of heat transfer, mass transfer, catalysis, ion
exchange, separatlon of the fluid media, removal of organic
1s . compounds from the fluid media, dilution or concentration of
fluid components, treatment of fluid- -carrying organisms, and
- the capture and retent;on_of hazardous materials.

Typically, these devices are in the form of a "wheel". The
direct contact of the stream to the constituents or the
20 transfer of heat or constituents from one fluid stream to

another is then accomplished as the wheel rotates.

The one common type of wheel is around a
cylindrical hub aﬁd'applying commonly constructed by
wrapping a corrugated material around a cylindrical hub and

25 applying a rim around the wrapped core. The wrapped core is
further held in place by extending spokes radlally through
the core between the hub and the rlm

Wheels of such construction are used in cycle air-
conditioners, which are known in the art and are based

30 primarily on the Munters Env1ronmenta1 Control system (MEC)
unit as descrlbed in U.S. Pat. No. 2,926,502. As set forth
in this patent, the bas;c open-cycle air-conditioner
operates by dehumldlflcatlon and subsequent cooling of air
wherein moist hot air is ‘conditioned by basically a multi-

35 stage prdéess to produce cool air. |
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I n open-cycle air-conditioning systens, a basic nultistep approach is used.:
This is shown, for exanple, in Coellner et al. U S Patent No. 4,594, 860.

I n t hewigspge7@at h, outside air is subjected to renoval | #4 o
through a noisture transfer wheel, with the dried air being cool'ed by nmeans*
of a heat -exchanger wheel with thezsubsequent addi tion of noisture by an
“evaporative element so as to further cool the air before it enters the area
to be conditioned. 1In the return cycle, the air passes through an 10
exhaust path which includes a further evaporative elenent, the heat
exchanger wheel Inacpen-iayyls eientcorgdid idreingisysirems s aals}nia;sLLMeel after

whi chpfhe sai id %lp‘ifi%%h%ﬁ 9% Liyddle a t{i%f&hsers% wi N £41 & EldiiTl CYGh e, also

calleg the ou alr passi-n ou e nmoi sture transfer wheel 15-
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assenbl r|S|n neragtive fl.uld treatnent whi eI havi ng a cor'

por ouB; ﬁt&g}é éelreﬁ'he%ﬁ' ter Mg the A% 'g‘écur ed
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ee

per uBsER 1815 Paseifd SHIEHE the moastHER SARRNTSLAPS Dl ral ity of

150IIeascompllshes the regeneratlon of the wheel by driving
moisture therefrom
~The mechanlcal subsystems whlch envelop the core
sectlon of each wheel are extremely crltlcal to the
operatlon and longev1ty of the assembly, partlcularly the
20 core. The factors 1mportant to the core 1nclude. (1) the
mechanlcal system used to effectlvely seal one. fluid stream
from another, (2) allgnment of the core w1th respect to the
_ mechanical seallng system, (3) the ‘means used to maintain
the structural 1ntegr1ty of the wheel lncludlng the core,
25 - (4) the means used to support and rotate the wheel and (5)
the means by which the various subsystems are combined to
house the core in a modular assembly, typlcally referred to
as a "cassette"

, | umma t Inventio _

30 : In one aspect,_the 1nventlon 1s a rotatably
supported regeneratlve fluld treatment wheel assembly :
comprising: a regeneratlve f1u1d treatment wheel hav1ng a
core. porous in an axial dlrectlon and a c1rcular r1m

_ surrounding and secured with the core, a track on the |

-5 treatment wheel encmrcllng the treatment wheel a hous1ng |



di 5posed in the housing in rolling engagenent with the track. In another
aspect, the invention is a rotatably 5 supported. regenerative fluid
treat nent woeed08smsenbly conprising: a regenerative fluid treerosssiedeel
having a core porous in an axial direction; a pair of seal flanges
extendi ng at | east generally outwardl-y ¥ romthe treatment wheel around the
outer circunference of the treatnent wheel 10 proxi mal each of two major
opposi ng axi al faces of the mheel' a housing surrounding t he air t r eat ment
wheel , the housing,including a posr ou IIs penings
therethrouﬁﬂrﬁ?ngé EﬁngFP§ SQFaW &2l R gdawpﬁ t@b JP

t r eat nent @bepbsednﬂnfthaihbasiaglinliolllngleagabbmemtipﬂﬂﬂadﬂuﬁhe housrng
sUrroundin9¥%gﬁh openi ng, each seal positioned to contact one of the seal
flanges of € freatment wheel. Brief Description of the Draw ngs The

f oregoi ng summary, agnuenpthert BAgpeokl olvheg inyentigm dig & npdasaldy on of
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Fig 1 %g%gﬁéoggzﬁudén? Ralr of 889931ng outer walls with

PCT/ US95/ 1 enlarg ront el evational view of_the
regener at i YBeRLROE FFG&‘?#BHP“WHeéit aessfpioenerad 1y, axiadd e R lekqnad

cross-sect y98B! theewo?k bfethe treatment wheel; and flexible seals
15 releasably clipped on the housing surrounding each opening,
each seal positioned to contact one of the seal flanges of
the treatment wheel. '

- Brief Description of the Drawings
The foregoing summary, as well as the following
20 detailed description of the preferred embodiment of the .
invention, will be better understood when read in
conjunction with the appended drawings. For the purpose of -
| illustrating the invention, there is shown in the drawing an
embodiment which is presently preferred. It should be
25 understood, however, that the invention is not limited to
the precise arrangements and instrumentalities shown. In .
the drawings: _ ' -
Fig. 1 is a schematic view of an open-cycle air
conditioning system utilizing rotatably supported,
30 regenerative fluid treatment wheel assemblies in accordance
with the present invention; _
Fig. 2 is a greatly enlarged cross-sectional view
. of a core of a regenerative fluid treatment wheel used in.
the system shown in Fig. 1}



regenerative fluid treatnent wheel assenbly shown in Fig. 3 5 t aken :
along lines 4-4 of Fig. 3; Fig. 5 is an enlarged cross-sectional view of

- the repsbgesshs ve fluid treatment wheel assenbly shown | Pl Fryﬁfg@ken along
linés 5-5 of Fig. 3; Fig. 6 is a side elevation of a pivota
supported roller of the regeneratige- fluid treatnent wheel assenbly, Fi g. 7
Is a cross-sectional elevation of a clip secured flexible seal; Fig. 8 is a
schemati c perspective view of a drive 15 sub assenbly of the
regenerative fluid treatnent wheel assenbly; Fig. 9 is a schematic,
partial |y expl ofléd.- vBe&ﬁoﬁnaﬁn&aFSQdaﬁ§°n§g@ﬂewatnwaaﬂlWEGthdatnent wheel

constEnéet +8fenéPative fluzd treEtﬁén%owﬁﬁéllasﬁéﬁbﬁ ss-sectional view of
alternate rimprofil 12 is a cross-sectional el evation of another

rol I er embodi neftg- F‘F‘glslég §n&a§§P@|§FP?SCPG§§19§GQ|8H&W efe k&8 on 25
of artr@ééa@éﬁ&tﬁvdumuiel teéaeﬁbﬁdl Whekl asdembly bhowh dnperignestive of an
altern ﬁsnglased T gnbodi nent . Detalled Description of the
_Prefe$ thsC% Fé9n1 élogy is used in the follow ng 30
description forFrgnvEnlsnan enlarged csoseksbcunbnag vIemnbﬁgthew to the
dr aw L emCRENFIUC
air-co %%%Fﬁéesfgygﬁ]@%8%%&8ﬂ@”@%&§ nggﬁﬁgXb?i %Péggherétlve fluid:
_treaitnkﬁnvﬁﬁﬂmgakSEﬁﬂl5e§ of Fhg.pBesent invention may be utilized. 35
A noi sture trangigr @hfs'aa§§&€b€1evlélsﬁnék'EUEQ%oEaﬁlxl WO 96/ 08678
PCT/ US95/ 11643 exieri or _or. outsi de el eqent e system The assenbly 11
10 s scppReEerd ¥oliep cEcthenxegengiatavprbinad &ﬁeﬁﬁﬂﬁﬁé waegland an
exhaugds@mbly} hr ough the assenbly 11, as i ndi cated by the arrows. A hea
exchanger - wheel assegb ¥ 13, al Raitl ion d So_as to RFOVIde I nt ¥e
and. exhaust i -croSs-sectional e evat 1op o
secured . flexible seal; : .
-Pig. 8 is a schematlc perspectlve view of a drlve

15 sub-assembly- of the regeneratlve £luid treatment ‘wheel

n

assembly,, : : :
| Fig. 9 is a échematic,'partially exploded'view of .
an alternate regenerative fluid treatment wheel |
construction; o BT o
20 .Figs 10 and 11 are cross-sectional view of
alternate rim profiles; . - _
_ Fig. 12 is a cross-sectional elevatlon of another
roller embodiment; _ N _ _
Fig. 13 lS a partially: cross- sect10na1 elevatlon -
25 of an alternate dual roller .embodiment; and-: :
| . Fig. 14 is a perspective of an alternate spring
biased roller embodiment. '

Detailed Description of the Preferred Eggggigénts
' Certain terminology is used in the following
0 description for convenience only and is not limiting.
Turning now to the drawings,_Fig; 1 illustrates
schematically of a.basic open-cycle air-conditioning system
in which rotatably supported regenerative fluid treatment
wheel assemblies of the present invention may be utilized.
5 A moisture transfer wheel assembly 11 constitutes the



pdths is |ocated substantially adjacent to the noisture transfer wheel
assenbly 11, separated only by a solar heat regeneration coil 19. Auxiliary
sql ar heatwaopenséis 21 nmay be placed in the system for use i rperushsavgahs
when it is 10 desirable to heat the interior of the area rather than to .
cool it. The solar coils include flutdsp+pes which are interconnected with
standard sol ar heating units (not shown). The basic unit termnates in a
pair of evaporator elenents 15 and 17 separated by a partition 6 with the
15 arrows indicating the intake air into the building and the air _
exhaust i n@XUeIISH @F MtRise elanenty of3 they sysenustTRe ARseDbly 3l -
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ﬁnd thr Olﬁ(ﬁbdleaﬂt .excrwwwmwihmsnmwéafmaspipes ewhiehhasé fromthe
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blower 25 are provided so as to implement the necessary air
movement within the system. This particular open-cycle air
conditioner system is disclosed in U.S. Patent 4,594,860,

20 the entire disclosure of which is hereby incorporated herein
by reference. Accordingly, further description of the
structure of the open-cycle air conditioner system is
omitted for purposes of brévity only and is not limiting.

' As is well kann, this type of system provideé.

25 removal of the moisture from the intake air by the moisture
transfer wheel assembly 11. When moisture is removed from
the air, the temperature of the air increases. The air is
subsequently cooled upon passing through heat exchanger
wheel assembly 13, which lowers the temperature of the warm

30 dry air. Evaporator element 15 adds moisture to the air,
thus reducing the temperature further and supplying cool air
to the conditioned area. The exhaust air passes through
evaporator element'l7'and'thr0ugh heat exchanger wheel
assembly 13 so as to remove heat from the heat exchanger and

35 raise the temperature of the exhaust air. The temperature
of the exhaust air is further raised by means of the solar



regenerative fluid treatnent wheel assenbly 30 of the present invention,

whi ch conprises a regenerative fluid treatnent wheel 32 and a housi ng 38.

As is i Womssiogeised in Figs 4 and 5, the wheel 32 conprise GS9sA ‘and a
~rim34. 10 Referring to Fig. 2, the core 10 is porousqrﬁian a%%g[
-direction and conprised of a pIuraIsty of _adjoining parallel channels 14,

- which extend axially through the core 10. According to a preferred

enbodi ment of the core 10, each of the channels 14 is generally-in the form

of - a hexagon in 15 cross section and includes an internal surface area
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the i nvention f he channe I ' nC S eentral I'sposed
| ongi t bEPAEMERK| yhgsl 32hanghanheusing 38e. 38s lsprléﬂ-@tsé;ma;teﬁ 4@d such that

a distpngg hehnaes aeaeahaeall gagbb ridkst%eeote 3¢ aFRNE hannals is
enerallﬁeunlforn1 the_adj acenf channels 14-are equi distantly spaced

om eReherrhBg EﬁdFéﬁteﬁd §QﬁeF8FFy18aP§IP@F°H?tﬁnré§p@§ﬁa@0 each other).
It is @teéetieﬂ ahdt cohprised £ af p&h&a&ity off" @gBiniMge Pairaledue to ¢

th t I
ch;LS§§ %%E 1§ro §ﬁF Sﬁ#ggsgnaxﬁwgéwb§gF?“8515Pﬁe&°F8 fcrease the
avai | abteordangf €o aupkaferped embbdnmenmlofethﬁheomeelof eéazhnelfs having a
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over eonetrie I nc |n1te S|nu50|da
© 15quar eSTORE Sechignl and ineludesr an; éa!:em;fll asréapreamem 16. It

is also preferred that the channels 14“be.formed_from.a- _
plurality of stacked layers of material 12. The layers of
material 12 of the channels 14 have a'minimum thickness to
inhibit the effect of the wall thickness increasing the -

20 pressure drop through the core 10 and yet provide the core
10 with sufficient structural 1ntegr;;y to be self
supporting. . It is understood by those skilled in the art
that the exact thickness of the walls-formed_py the layers

_ of material 12 could vary, depending upon ehe.particulaf

25 application of the core 10 andlexisting'manufacturing
techniques, without departing from the spirit and scope of
the invention. _ : : :

Each of the channels 14 1ncludes a centrally
disposed longltudlnal axis 18. The channels 14 are

30 preferably sized. such that a dlstance between and along

' longltudlnal axes of adjacent channels is generally unlform
(i.e., the adjacent channels 14 are equidistantly spaced |
from each other and extend generally parallel with respect
to. each other). It is preferred'that chanhels 14 of the  _

35 . present invention, due to their hexagonal cross-sectional .

+



surface area (i.e., based upon standard neasurenents and cal cul ati ons of
the geonetries prior to coating the interactive material) of a hexagon is
great er thawad $es¢ transfer surface area of a sinusoidal,pérvosssahéssor
square for a given volune. Wile in the present invention it is preferred

t hat the channel s. 14 be configured to-b& generally i'n the formof a hexagon
In cross section,-it is understood by 15 those skilled in the art that
the cross section of the channels could be other straight-sided shapes with
equal angl es and equa S|de | engt hs, the cross section gﬁg&iaches

such, t
acircle, SRPRITERLET 1P el et 3?5“%& EPolrfyeasforieddrs +Ri-ze
t he great exrdrsfet Gﬁum&acﬁﬁmnlt adsfzav@mmynl t volune- -w t hout depart I ng

fromthe spirit and émacﬁ t nve Al t hou sQ u st ood
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triangle, s:cwagenemlrimcnrdaihe sfnmrgfae héxageer &si agvpatageOussomrcrl bed
bel owgar e %él?éﬂgkod&é rtﬁ%ﬁrﬁéenlisﬁftﬁﬁo% éﬁlﬂﬁé&ahi of

t he |nvent|on erring ack t ough IS S
preferred &mwnawemnd e@éxmm 3. tr"é"é@ n%h@om‘ébca&seﬁﬁbwbée Fﬁénﬁf-éé‘;ent

invention ifgtcdeheaneald y, Paséa mbﬁhseanaafaaaéssaeéﬁehtgnaﬁa the
core 10, mght be 30 either a noi sture treatnent whee aﬁ ly 11, heat
ty

exchanger \FrFULALIORT o8 the Qﬁ@mﬁﬁrég%aP¥é?§ &P S?ﬁEFnﬁnS pes of
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nate %ﬁf forn1 he channel g 14 of the cpre 10 2 fIgrovi-de t he
core 0 Wi t %ﬂﬁ ?fn%ﬁﬁ 3¢ RESR 5T At BEPRE9LER avgrﬁapﬁ ergﬁuF fEft of a
hub assenblforral gixedresvoIimes, WO 96/.08678 . '

no hub spokes i n the THEerdl ChEdprE5eas Y tpigalpunspnet bferied rere, 1
provi ded orthafe theyrchannelecl4 ve configured t:nebehgenegaléyong khe outer
S | CITCUSnRnse-a KEEIGERDLY ¢RGsb! 86kt 36n|, S1tNLB0LALeHEEBONBy' | M 34
and is formed 1n qne prece with rim ext rusi on
15 those skilled in the art that the cross section of the -
‘channels could be other straight-sided shapes with equal -
angles and equal side lengths, such that the cross section
approaches a circle, and which permit the channels to be
closely adjoined to maximize the greatest transfer surface
20 area per unit volume without departing from the spirit and
scope of the ‘invention. Although it is also understood by
those skilled in the art that other geometries could be
used, such as, triangle, square,. sinusoidal, so long as the
operating parameters described below are attained, without
25 departing from the scope and spirit of the invention.

- Referring back to Figs. 3 through 5, there is
shown a first preferred embodiment regenerative treatment
wheel assembly of the present invention indicated genefally
at 30, which by suitable selection of the core 10, might be

30 either a moisture treatment wheel assembly 11, heat
exchanger wheel assembly 13 or any of a variety of other
known types of regenerative wheels.

For smaller regenerative wheels, the layers of .
material 12 which form the channels 14 of the core 10 can

35 provide the core.10 with sufficient structural integrity to

| avoid the requirement of a hub assembly and spokes. Thus,



or nolding, for exanple. The track 36 is defined by a pair of mrror inage
fl anges, which extend generally radially outwardly fromthe external

surfa Q%M‘ rimto define a 10 channel, which is centered |
axiall'y o 2‘3 rim The track 36 allows the wheel 32 to ‘%@i’g’fﬁ%ed at its
peri phery and rotatably nounted w_tfin the housing 38, as shown in Fig. 3.
The housing_38 is generally in the formof a parallelepiped and includes a

pair of major opposing sides 15 40 with a pair of sem -circul ar openings
40a and 40b on each side 40 to divide the fluid flows passed through the

wheel 32n dié Spﬁéf@%eahmﬁheﬁe 80 bnowha@ﬁdmg aszdeshegantis no. .
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theel s tanneX ulwyichrisupde férablpneéntenddcax 82l apdonhehebyimocat e t he
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housi ng 38 as shomm |n gener ort e
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32. This allows: the wheel 32 to be placed in a desiccant
air-conditioning system.of the type described in U.S. Patent
4,594,860, incorporated“by reference'hérein'in its entirety.

20 : - - A plurality of rollers or “support wheels" 42 are

'dlsposed w1th1n the housing 38 in roll;ng engagement with
the track 36. . The support wheels 42 are positioned to
rotatably support the wheel 32 in the housing 38 such that .
the core 10 of the wheel: 32 'is in alignment or registry with

25  the semicircular opehings 40a and 40b.  Desirably, at least

" three and, preferably, at least four suppbrt wheels 42, 44
are provided. In the embodiment shown, two of the wheels 42
are located'relatively closely together near the bottom of
the regenerative wheel 32 and.equélly'Support its weight.

30 The remaining two wheels 42 are preferably located
equidistant from one another and from the closer of the
bottom two support wheels 42 to fully surround the transfer
wheel 32 and thereby locate the wheel 32 both axially and

- radially within the assémbly-30:' As a result of this rim

35 10cated'axial'support,-the regenerative'wheel.no:longer

needs to be flat_and=true.iait nOW'merely needs to be flat.



coupl ed to the housing 38, the support nenber 44 of the fourth wheel is
preferably nmounted on a plate 46 coupled at one end by a hinge 48 or other

pi vot al ngm 6@%6 4g0 @ 10 nmounting plate 49 coupled with tperbssares 38.
A bias me , preferably in the formof a coil spring, is coupled with

that one support wheel 42 and the housingg 38 so as to.bias that one support
wheel 42 towards_the track 36. The force provided by the bias member 50 is-
designed to be 15 sufficient to overconme any defection caused by the
seals, air or other displacive forces. This one novabl e, biased support
wheel "i s si gWhteeanf thet bappm‘&nmlmehm 42n@re tsxmnqmmi anctl'w‘rrd&%at es

for eccentri i B gt er tn é@}fﬁerl :

The plurali t%’{éﬁﬁﬁ Bgr tg%v\/%g%l%g’ Sa?,?rg) a :j] oc%%e}hal n a single
pl ane passi nguPPPEEgWetﬂhércéﬁtoeM@cht K@ﬁaég?@;é& @MR%’%& hes BURROEhdi cul ar
to its centrghedti 2260 vkl ETheliftuy laap@dfte wﬁsam o, tﬁleefmwaénae

wheel on the support wheels 32 preC|ate at . the 25 res

i nventivon al Pg\/\/ERFhGWPeb‘QﬁgFaP’P\?@S% ??HR?"‘B?‘# t'ett'e‘:P t he

axi al and radndl adayetftr:bﬁﬂslw ek Bhie. uSmstfesd aﬁlthélﬂglwixedshal s for

alignment. 1t _shoul.d fur reci d r 1Sa 42

further all o%°PB efihé zg'gﬁ? @ﬁg‘%ﬁ%&f’. 0% anc#’@rﬁ)%/é;%aw% 4%\6)41@911'1%

][egener ati vefokereh $hekdr Jseaﬂrerfmnakér}ammrazed/\mn aassﬂeﬂtiewd:&lgcmml%@aat
orce to be n U roe,_g.péle 1/\/1*&?} t her.

preferably p?’g\% g&gcwg,t ﬁyﬂl%yg 4oef rza‘r?r'ﬁ rror ge seal an SéZLQWm ch

ext endt®ut wamQuRE inge pdiake )49r seunled Vﬂr‘@?n‘%hﬁa qg

reat ment whegnbdz QU iAdd a1y WH Ao af_haa amepls&am@;%nal each

BCT) Usos! 11689up188 Witho thatoane; SUpEsnt: ofBRRY AT EubAbe  Hpiping 8, 80
integral wthsthe bigis34hatd dne BRbpoY o whesleor vm‘ha:tdm tthen Qdacelod3 6 he
ock S0 ol SR by ol W) A, 51 28 s g B e
Seal s B8} ar e spd€iicientd tico overcome ‘any defection caused by the seals,
air or other d1splac1ve forces. This one movable, biased
support wheel is significant to the invention in that it |
adjusts and compensates for eccentricities in the
regenerative transfer wheel 32.
20 : The plurality of support wheels 42 are preferably
" also located in a single plane passing through the center of
the regenerative wheel 32 perpehdicular to its central axis
~ to uniformly distribute the weight of the regenerative wheel
on the support wheels 32. It is appreciated that the
25 present invention allows the regenerative wheel 32 to be
located completely in the axial and radial directions
without the use of a center hub or seals for alignment. It
should further be appreciated'that the support wheels 42
further allow for the easy and insertion and removal of the
30 regenerative wheel 32 for seal maintenance as well as
allowing the seal force to be significantly lower. The
regenerative wheel 32 is further preferably provided with a
' pair of mirror image seal flanges 52, which extend
_ outwardly, preferably radially, from the regenerative
35 treatment wheel 32 around the circumference of that wheel
32, proximal each of the two major opposing axial faces of



contact the seal flanges 52 of the treatnment wheel 32 as shown in Figs. 4
and 5, substantially and preferably at |east essentially entirely around
the tr JERggheel 10 t hereby preventing fluid flow _
Prefergﬁ%y, é?bh of the seals 54 i's releasably clipped EL an eéégsof one of-
the pair of opposing outer walls 40,1o00rd ch define each of the openings 40a,
40b. A currently preferred flexible seal configuration 15 I's depicted in
cross-section in Fig. 7. The preferred seal 54 includes a generally

bul bous, holl ow portion 54a integral with a nore resiliently flexible clip
por.ti on thaly, wheed 32.p Ruefenakish qheafaﬁwblﬁllanmd:sm&% aremxnteglsall ent "C'

channel ﬁe@;o%eliém W %diqafd rift oh R g@éw% Arsx}l 218 20 an

el astonmer 155 of portlon 54a a are preferably
j oi ned t&§etF@CkBa 1 exibl e: polynerlc plastic 156 which surrounds the

igannﬁlln mﬁnber 1g4xsatrdﬁxﬂﬁfd @%l?erﬁ Jﬁibwﬁlgzy mﬁ]ﬁm bééawmea@?t LI nglers
i ch_extend into,channe er e con ation of the clip
Fo5 28 Hae, housing ﬁgﬁl’(ﬁ?‘ﬂflwq &t (R# 3_5&?' pped directly to

an edgesemlbhecunam’opdﬂlngb @0z phol omseids rB4cae tpeyitfoned wpeni ngs

40a, 40 Lf d " [ I ssure
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rel easashpwnl iip tfh-ssseél 35141 5o tmmlaﬂell}f arsd mreramblweaty a seal
Wi thout 13.ghi Rs@rrdald %ﬂt&%1 tt.‘héhf'r gp with a

sui t abl e_epoxy or press re sensj t |ve esive. Is;%4 nay ‘be mol ded
i a " D‘th§Ff§E’é’ @Fe(Y@EPItd-nlSe £dngd Vhsl-%%tl rﬁ}tﬁfse’-'r'ﬁﬁﬂﬂéor earh "ofhi ch i s

ext endeghar eeetisatsd Gl rieQ daidalblio Wl el WL EdRR ot Bhe of WRHE/ 08648
PCT/U895/1164 11 -, The tre di st al d of . t{w&bulbqfﬁggrtlon 54a

each se8P1%4° P@ﬁséfﬁeﬁ %iﬁ?m: di ng 40a,
40b, coopentiagsndoaf, “lod. seal flanges 52 of the regenerative transfer wheel
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35 is depicted in cross-section in Fig. 7. The preferred seal : -
'~ 54 includes a genegally;bulbous,_hqllow portion 54a .integral
with a more resiliently flexible clip portion 54b. The clip
portioﬂ 54b preferably includes a more resilient “C" channel
member 154, which deflnes an open channel 154’. The
20 elastomer 155 of portion. 54a and the channel member 154 are
preferably joined together by a flexible polymerlc plastic
156, which surrounds the channel member 154 and,defines_a-
.plurality_oﬁ_flexible.engagement_fingers 157, which extend
into,channei member 154. The configuration of the clip
25 portion 54b allows that portion to be'releasably;clipped,
directly to an edge of the outer wall 40 (in phantom)
defining either of the openings 40a, 40b. If desired,
additional means such as a releasably pressure sen51t1ve_
adhesive may be prov1ded to more securely yet. Stlll
30 - releasably clip the seal 54 to the outer wall 40.
Alternatively, a seal Without a clip could be secured.
directly to the outer wall 40 with a sultable epoxy or ..'
pressure sensitive adhe91ve The seals 54 may be molded in
a "D" shape or could be prov1ded as a contlnuous member.
35 which is extended around and cut to f1t about each opening
40a, 40b.



and contacts the exposed end surface of the core 10. Preferably, a wear
tape 58 is applied to the extrene distal end of the bul bus portion 54a of
each seal S¢olbgegerevent 10 excessive wear of the seal andporaisesiiéahe
underlying el astoner. The wear tape 58 may be affixed to the seal 54 by
vari ous neans, preferably a |layer of an &ppropriately sel ected adhesive 60.
The above descrlbed clip nounted seals 54 save 15 manuf acturing and
repair costs as the seals 54 can be nore quickly installed and renoved.than

could prior seals, which were fixedly secured to the_hq S|ng“a reanabIe
fasteners such as screhWBeofXkEeReafdskals endaok: the Hﬁﬁéﬁﬁ cA&led

gj |toart ?fttbﬁhaasvﬁ slaa%esh!,%/.wnmdhdem:etaab%/ ﬁewmeh %k@%ﬁﬂeﬁ IpHrtﬁforI hef ri m
O rotate e ee W 1. espec e Nno nmj or
Cammonent o crherabaRtya Aakha Aok Bntache. bs Ok otk BeaY FlateY, 53 of

i ndi cat ed getlkbearégenerd@iver transferawhesl’ G 2i.nc Mhee poxrtiiloexidd e:haeriteal
72, preferab 2 a er. e e

wheel 32 in )tgfviéﬁéc}elnageéhgﬁ%iap‘ﬁ%? Fﬁllcra\/\lll%gS tcg%,srs%g% fv%:éa\ﬂ] y3tjt héeliérﬁ%

of the wheel therais ma,cham@m betweenhadioising halyes, ofirdhise whreliih

the housing 2gqi EoﬁEht‘tEgtﬁBgéS@%EH \&inigh sh'i‘iaféee%lﬂ)'t%é”@% 112 and a
prime nmover (6 in drpvin amm h the drive nenber

Preferably tﬁEeSFFﬁ§1angrw?§rl§a§ 8ndé€ QQMHHQ(?ﬁﬁﬁqﬂefﬁﬁﬁFﬁﬁa
drive shaft £8d vhi ehei Bulbust parmhbyx saga@ed eudm sel dm W [pRrdenty 4.

The drive nenber 74.1s refera I _evs fera dler ull ey 80
al so Ty prov?ﬁﬁasﬁﬁvﬁn Pﬁn gf gg& %g“tgf’éb B:ﬁe[
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fl ange nount 6 8 _ : o
pCT] Usos/ 11678 Y2riBullB8ARE] preferaply @ dayer of an ageropristely o
drive shaft gelegteddrdhesiveudl.the nounting plate 86 into driving

engagement with the d“I‘Kx@ ases%r dé/écﬂmam&tﬁ MbulEE Shld 1y afe an
openln%%prOV|ded t hrou one two rmaj.or opposing outer walls 40
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conventional quickly installed and removed than could prior seals, whlch
were fixedly secured to the housing by removable fasteners
such as screws or nuts and bolts.
A drive mechanism is provided as part of the
20 assembly and drivingly engages the exterior of the rim 34 to
. rotate the wheel 32 with respect to the housing 38. The
major components of the drive mechanism are depicted
schematically in Fig. 8 and indicated generally at 70.
Drive mechanism 70 includes a flexible member 72, preferably
25 a belt, which encircles the regenerative treatment wheel 32
in driving engagement with.the wheel 32, specifically the
rim 34 of the wheel. Drive mechanism 70 further include a
drive member 74 within the housing 38 in driving engagement
‘'with the flexible member 72 and a prime mover 76 in driving
30 engagement with the drive member 74. Preferably the prime
mover 76 is a flange mounted electric motor having a drive
shaft 78, which is rotationally engaged with the drive
‘member 74. The drive member 74 is preferabiy a pulley.
Preferably an idler pulley 80 also is provided on an arm 82
35 rotatably mouhted to a post 84 extending from a mounting -
. plate 86. Preferably, the prime mover 76 is flange mounted



means such as screws or bolts. This construction permts the easy renoval
and installation of the entire drive nechanism 70, apart fromthe flexible
nmenberwhbendgrsd Sub- 10 assenbly for sinplified constycypidoSpigasase of

4

mai nt enance and repair and ease of sealing of the housing 38, on mhlch the -

drive nmechanismis nounted. In the past when notors were required that wer e
larger in size then could be acconmmodated within the housing, a sub-housing

- was built 15 around such notor where it was nmounted to the housing or

t hrough the housing. The present invention permts the use of a plate,
‘whi ch i soebbel| guteaxt aifdedofnthecmbuntingnplate Bouwisihdehe idripleace of the
mor e de&ﬁafedvgoaﬁt:éﬂa&*@ntgﬁoagheghg foulitibler phded $uabausing. The ot or

76 is conventl ona E nal sha seal which
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mat er i In the anne S me érstood by those
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through the housing. The present invention permite the use
of a plate, which is easily installed and sealed along its
four sides, in place of the more detailed construction of an
entire, multi-sided sub-housing. The motor 76 is
20 *cdnventionaily supplied with an internal shaft seal which
' prevents fluid leakage through the motor. Sealing the motor
to the plate around-theuflange-completes the assembly seal
at the drive mechanism. o | A
Fabrication of the core is described in detail in
25 related U.S. Patent Application Serial No. 08/246,548, filed
_May 20, 1994 incorporatedﬁby-reference therein. - As an
example of the invention, it is preferred that the layers of
material 12 for a moisture transfer'wheel~11 or heat
" transfer wheel 13 be COmprised of 'a non-metallic, high-
30 strength, temperature-resistant, low thermal conductivity
material, such as Nomex® aramid. in paper form. The process
of assembling the layers of material 12 in the form of the
channels 14 is well understood by thosé'skilled'in the art.
- Where the regeneratlve wheel assembly 30 is used to
35 dehumidify air, Aeroweb0 HMX-20 aramid honeycomb w1thout
~ resilient resin coating, manufactured by CIBA Composites of



I ncorporated by reference. Uncoated Aeroweb[err] HWX-20 is al so preferred
for the core where the wheel is used for heat transfer in a desiccant air
cgndi_tioniwg,g, m However, 10 it is understood by thpegfyseliidssed i n
the art that t ayers of material 12 and the manner in which they are '
formed are not pertlnent to the presenatiBnvention, and that other
"materials, such_as kraft paper, nylon fiber paper, mineral fiber paper and
the like could be used to construct the 15 | ayers of material 12 and
that other nethods could be used to formthe hexagonal channels 14, such as
extrusi on, AmaheinpgCalifiorniag, diwisdon o&p&IBAnFegymda®@.s@f it and

scope of thﬁraarsyt'ﬁew 4:5rksmagei>ar 18ddt Bat thie mbltieriRas Rl g pre 20

be forned from sfack | ayers he Aerowebl[err] material, each having

a t hi cknessi®i WBsER areomsefeaﬁmzusﬁa{cﬁé WS Re STYST ALl Nk HiE R URG by

J OI ned | ayeéﬁméaifaat ﬂbléabﬁmaul gibeei Bebh&téa&@ﬁtp@hrﬂ)m&in&éﬂﬂmdd byp06" .
enr t hat .t
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the core |sprefarabﬁyfnvuhhedCoweawbsspoﬁhﬁawmﬁaﬁrk§t4ﬁ§¢%ﬁ0r'hﬂ§¢wesent
I nvention 'éraﬁsfémheq PQSEBléaH%eaﬁfr tc'&?zdﬁrt%.fo?ﬁ.rrfgd a%rt@wb Howd V¥,

aram d nmateria erials_ suc s .Kraft, paper, fiher 35
papel0 ni nethl 1Bi BBReFEEEPAaRY tHOSE 13-3-1?|dd15’e (?rt% ‘&ﬂfsttr t1a¥R¥ore
of the wheebfumgfler2almpshrdetheamdhfler 1ﬂWQH¥BHNHHEQ are formed are

PCT/ US95/ 1164 exchange

til I | d
be used. PrEPErBEFLLneRE FRnrER PEepanted iVARPLT e AR SHAR (TSR ng, wi th
t he mat eri amatletiailsg shehrasykrhétSpapeanMQManfihkﬁ|papqxxrmanezak 36
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15 layers of material 12 and that other methods could be used
to form the hexagonal channels 14, such as extrusion,
machining or molding, without departing from the spirit and
scope of the invention. :

‘It is preferred that the thickness also the core

20 be formed from stacked layers 12 of the Aeroweb® material,
each having a thickness of about 0.0015", although the
thickness of the walls formed by joined layers of material
could be in the range of about 0.001 to 0.006".. It is
further preferred that the spacing between immediately

25 adjoining pairs of longitudinal axes 18 of the channels 14
in the range of about 0.050 to 0.125". ., _

To form a wheel 32, a circle is trimmed from a
piece of core material, which is larger than the diameter of
the wheel, using a cutting device 'such as a band saw, after

30 what will be the center of the core is rotatably mounted on
a support adjoining the saw. The present invention is not
limited to the use of the pfeferred Aeroweb® or other aramid
material. . . : _

. Other materials such as Kraft paper, nylon fiber

35 paper, mineral fiber paper and the like could be used to
construct the core of the wheel used for moisture transfer



to size, bent to forma circle and wel ded or otherw se nechanically
fastened to itself. Autonotive wheel turning equi pnent .m ght be used to

bend t ﬁ*@k ion. The 10 preferred core 10 is pref ' red to
t he Tiﬁﬁ% jﬂfhe use of adhesive, such as a convéntiongﬁggbﬁwaiﬁake .
Mavi don MF2000 A and B or possibly4g foam ng epoxy. Foanming epoxy is
preferred as_it will conformduring curing to eccentricities which are

. present between the core and rim 15 However, the rim 34 could secure
the core 10 solely by neans of an interference or friction fit. Wile

al um noth heapr efehatdef.or Adadin)i Stidl Sutdy ndtEitian gddubdbease of
fabric gign@,other material s _such as steel or polyneric materials could be
used t 6°Const ruct 20  the rimand mght be necessary or desirable for
ot her types of wiReefexaddyandhe hhm 3dpes dommead frameraral extixdiersi on
perm tinEgﬁd&hE.‘.,aWithh%h\é@Ha‘%_ ilah0) i'rﬁ?-fgf TGy T gyd rack, sealing
fl ange and any~core engqgln%éf enent (s It the Timhis mechanically or
i cti BRADPgtiensr defindng Rhextrack dépnd the fagalediangs JRece in one
step. jAl aﬁbnumabh@sga@creeswm igtAdigite pilddd Al pyeddefdiang o dt h.
tol erances,than coul d be attaingd ysin traéltlonal chi nj ng “t echni ques,
as wel FOa8igroyPERhg R £RZM: B SiESlSA ded #% Iﬂ,ﬁ?é%’(flsfq“ange, whi ch
pg& n t dethanficalilly! €astendd _to-'iedeﬂ.ﬁ4_.@ﬁiﬂm?dﬂiﬁﬁe’i|m11 headdiages. | I'n o
additiogn to extrusion,,one pi.ece ki t tiple prqjections can al so be
f or medS@PFREERY wgglgSPI%n&s%ld %&.&eﬁ:? \gﬁ}f ?%%rﬁltﬁfc’&'ne?q% segnents whi ch
14 e j opmeflevredneopieecdd. ishpugiferadd yd@esicuateide to Hhe ndok Hnhdwddie f | anges
coul d adde 5 £ .sh 'c%?q' l4l 2. O, Qﬁﬁ]vely or
t he de§§$e§gr?#P%?gyéresﬁgéh%%eé ??%ﬁ?%@%%gﬁﬁio axﬁﬁéfx§$3gﬁg' W ‘
06/ 086ME2000. A and B or possibly a foaming epoxy. Ropmisgr/epredl - - 15 -
Wi | e ige?ﬁétéi*%ia&naar €43 10" @¥ndRTmS FirinARARS e tohi ch are
sufficien Ig smooth to dlggctly contact the seals, the seal flanges 52
coul d §FSERLEICIRIER WPLRRePER PHRELTE PATWSSnt GaTes A dH s | ow
Afsri ct i Howgvephi the rim 3letbalideselute theykdarumodisulldlyidy mddfis her
reduce %he wear o% the ne%ha%ical.seaks.,These and other materials could
““of dn interference or friction fit. : :
' While aluminum is preferred'for_its high strength,
light weight and ease of fabrication, other materials such
as steel or polymeric materials could be used to construct
20 the rim and might be necessary or desirable for other types
of wheel uses and other types of core materials. Extrusion
permits the rim and the various projections forming the |
track, sealing flange and any core engaging element(s) (if
the rim is mechanically or frictionally secured with the .
25 core) to be formed in one piece in one step. Aluminum -
extrusion results in tighter rim and seal flange width
tolerances than could be attained using: traditional
ma¢hining_techniques,.as well as providing a smooth exterior
surface to the seal flange, which permits the flexible air
30 seals 54 to be run along the flanges. *Iﬁ addition to
extrusion, one piece rims with multiple projections can also
be formed directly by casting or molding and can be. formed
in segments which are joined or one-piece. Though less
' desirable, the. track and seal flanges could be added to a
35 flat sheet stock mechanically or adhesively or the desired
. rim profile machined from conventionallbar stock.



can be applied by any of several different nethods including painting,

di ppi ng or powder inpregnation. The opposing faces of the core 10 nay be
coated 10 an epoxy or a |ow viscosity casting conmpoypniddsh ?ﬁgease
t he durablvﬂty Of 't he exposed surface agai nst damage as well as to rther
mechani cal |y strengthen the core 10. Theyd®ul bous portion 54a of the
flexible seal 54 15 may. be extruded from an el astoner 155 such as, for
exanpl e, an EPDM (et hyl ene, propyl ene, diene nononers), silicone, neoprene,
or urethane rubber and-co-extruded with a plastic or nmetal channel nenber
154 and a flexible, pdiyikbs theséexcruaieni prodé8sopraevidesr skadr £3anghkstic

rubber in Cl%ﬁﬂéﬁflch é'oghéén?fe g %@%&éﬁlgo éEEQcQ??thgﬂiaﬁéaéﬁéb can

be separ at el Subsequeé a conventi ona
with an appregalsi etlmimabeflmeﬁséal could atsobbei peatedowithr p¥en

commer ci al ﬂ%ﬂ%fE?fﬁéﬁhéhSﬁéfgrfﬂi@gptéﬁéhtéb”lb%efklgﬁibnNgraﬁﬁggé616 of

St andard 25 Pr oducts | Dear born, M. ch can be use his item

i s nor fal |y Tafrnd oF Jrelybdenut QLERLEAd8 EOnBBFEBET FSAUCRe thEr YEAT

portions of csfletﬁ@ahéclﬁaﬂnm::hssﬂnéact'rhésesaﬁa btnageﬁlaﬁarm‘altsheould
regeneratlve wh

58 A bl I
Xt ape wi { rEah e cepbiad B ey B, Seveinb. R BEESRAS: BEk RiRodr e radnEy)
For the portpaimstixg) hdippihg &2 pbwdérexmpndgdaa&enricalIy across the face
of the core 10, a Fur ' fgcéﬁhgf“%ﬁg &?83 3ge ggeggur&aﬁgg§lt!ve
y su@h as 5 )

adhesi ve can be used. vi don ATan can used
gr eat 80 hol deith 380 ep@xyength lewdeiscedityt astingr compoundAtoo, this

met hod of s y oLBeLnhy r t els WO
e e ephlRgadBYLRE 43P&Y4 1ByObReERE Q%o@%% gags 5:%6%@11\10{%%_ |

i ncl udi ng coiREAEe ARl Welb 38pper fusthay mechapdcapdy) StreRFthepeshg o
supplied in ¢opdsiofth the pressure sensitive adhesive and are directly

Rt Gt AT R e TR VI R L

secur aby helmay hee ebytrededi fgomuanf etastomgrcasss suchi bs, for example,
an EPDM (ethylene, propylene, diene monomers), silicone,
neoprene, or urethane rubber and co-extruded with a plastic
or metal channel member 154 and a flexible, polymer plastic
material 158 or a natural or synthetic rubber in clip

20 portion 54b. Alternatively, such portions 54a/54b can be

separately made and subsequently assembled in a conventional
fashion with an appropriate adhesive. ' Such seals can be |

obtained from various commercial suppliers as a stock
automotive trim item. - Part No. 75001616 of Standard -

25 Products Inc{, Dearborn, Michigan, can be used. This item
is normally used as a static trim seal in automcbiles. For
the curved portions of the seals 54 which contact the seal
flanges 52 of the regenerative wheel 32, the wear tape 58 is
preferably a Furon Dixon Rulon XL tape with a pressure

30 sensitive adhesive (3M stock number 9485-PC). For the
portions of the seals 54 which extend diametrically across
the face of the core 10, a Furon Dixon Rulon F tape with_the'
same pressure sensitive adhesive can be used. An epoxy such
as Mavidon 5110 A and B can be used if greater holding

35 strength is desired with either tape. Also, this method of
sealing may be used with other types of regenerative wheels



enhanci ng the el astoneric-characteristics of this seal as the bul bus
portion 54a can be fully nade of el astonmer and need not be fully covered

W th strip. 10 - The fl exi bl e nmenber | eferably a
tiniﬁg%§QWFﬁﬁaving a toothed interior surface (not dep?53é§¢%§ﬁ¥the drive’
menber 74 has a toothed exterior_sygface (al so not depicted) engaging the
teeth of the belt. Due to the nore ‘extensive surface of the wheel rim 34
contacted by the 15  flexible nmenber 72, it is not necessary to provide
teeth on the wheel. However, teeth could be provided, if desired, and
coul d prcRddefigt eontefrional ohuby sippbgtiedaandndoeatredhemeedsf.astening.. In
add|t|8 to beltsr ot her téaes of ﬁgexibkgfggﬁbe S na be use dependi ng
upon a ar ERREF P ﬁosupp%b ibﬂrﬁ?' R ¥t“th s?&ﬁﬁﬁ? 10t it Hﬁﬁ ng, but_
not | iadbhedive andlareedarectlyaappllddbebtsherakpesedohmd&u@abl|ng, etc. "~
I e h exi,bl e -the rim 34
betmeéﬁéPE§8%r§%§ §% éé O%ge%FB%EeE?%% §gal Fﬁgng s&% to avoid any
ﬁnterf%¢@ak§1mptﬁdhﬁylv¢ ahdowsppbet tapes tﬂhb@l§a$21Y Apmied and woul d be

DOSSIbé@ca£é1¥lﬂemareaeﬂebyskaaﬁeingpaahaﬁacéa§hh§bbastg rwhihke flexible
menber 72 in,the fra sin e n a conventiona

fashloﬁnEﬁBF699n5h§|ﬁi??tQWQEPcnﬁ aFag§ﬁ€P§t%FFh°§rt%ﬂ?h@@? 13@s

struct¢hel balbes pérﬁﬁefiedea Eaﬁf peaflylyt hadbou];fl e%a&&ohﬁrsmtri \(/:vh W It h_32
respect .t vertigca ne_t hi.ou center t he regenerative whee
such tﬂ%?gpﬁ?FsgsfEP%%ﬁteeg?rﬁgngggﬁegﬁgrgeﬁﬁy §1Pd|ned to one anot her
1and/ or an intern®hef fhexibief newberaZl &b pefewabiy) ar tdutiag delt )

0pp05%§%y¥@% i égggﬁe&Tﬁnégfﬁbgg A8face V£6866Q§32§ed and t

PCT/ U Fesent I hvention i st "advant aggously errpl‘yed
with régivernenberf VﬁubaSreatnehbedhestgréﬁpl syrfgceorialmat aotal which are

sel T - s§QppEteay éﬁéaéﬂﬁgstﬁé Eéeﬁﬂeofhéﬁé B@QE'CabﬁQ tHOWﬁéehor%ther

advant ages of the present g venti on can be achi eve I'ts application
to hubﬁiﬁﬂngﬁﬁﬁesuﬁééFé af RBFIW S rémdéﬁ189§t§°ESPtP¥IFéeexploded
__1|5egenef:aéxias1élueﬂbéfea2 pefit dbheabtlRecBasary 8or protvidewckeleth on-

the wheel. However, teeth could be.provided, if desired, -
~and could be added-to an extrusion byumechanlcaI and/or
adhesive. fastenihg . In addition to belts, other types of
flexible members: may be used, depending upon  a partlcular
20 conflguratlon of the assembly 30, 1nclud1ng, but not limited

to chaln, elastlc bands, V-belts, -rubber. coated cabllng,
etc. It is presently preferred to run the flexible member -
over the rim 34 between the track 36 and one ‘'of the two seal
flanges 52 to avoid any interference with any of the support
25 wheels 42. However, it would be possible and, in certain™
instances, perhaps desirable to run the Flexible member 72
in the track 36. ) N
The houszng 38 may be-made in a. conventlonal
fashion employlng simply sheet metal ‘panels. with or w1thout -
30 structural steel as needed. Preferably, the housing 38 is
symmetric with respect to a vertical plane through the
center of the regenerative wheel 32 such that pairs of = _
identical panel members may be joined to omeé another and/or Co-
an 1nternal frame to form each of the two major outer '

35 opposing walls 40 of the housmng '38.



a track 136 encircling the wheel 132 on the rim 134. Seal flanges 138 are
provided projecting radially outwardly along 10 the | ateral

ci rcunf er (g deiger@dges of the rim134. A hub assenbly 140 imcyusssigesd at
t'he center of the wheel 132. A plurality of identical spokes 142 extend
radial |y between the hub 140 and the-rdf ¥34. The spokes 142 are fixedly
secured between. adj oi ni ng segnments 134a/134b and-134a/134d 15 of the
rim for exanple by nut and bolt fasteners (not depicted) while an opposing
end of each spoke 142 is received_.in an appropriate slot in the hub

assenbly or sinply " Fi§ Pregenthdnvsndisn i Mafte ad@nadseidthy a

plurality emp3upetiantiical |r3é itdate mﬂcﬁrtwmﬁ wnmecemploymg
ot L& LCTE SRR, LR Bhs P A5ESha 7L 52 20
third seg 1 g 0

instal |l ati wheeIhéabmueate@nenﬂ-kMem,lbhhe:aracbamageecbf rthdnepré\s@ht 132
agal t no | | i 5

i ncl lr]%l ng éﬁ%&@k\}g@ TCQQI ?Rr%dadCht era,% rekgpou%% ﬁ erference engagement

as is ill u§p98§euh19¢1\ﬁh@é wedd. Eeﬁ;ngof9 tdﬁ@nsqreﬁ(@ Eaﬂzti%l]sﬂ(ﬁxmlbéld%ﬂt h

prot rudi ngrega%aiaﬂv@tﬂwwq:xféaa&m e €13 hedvsiglen of;ua hfa& PRken
whi ch engage™w th slots or, grooves cut .into the |ong stTal g’e%’% %%aﬁl des
17

of each coPet¥agheds 6l BRCirFIdng ey irsls 132 R ei ng
shown in plmatng@s Waen alriee pregriridd é&iﬁ@tﬁdmmtd@aﬁafmadlcngl ng

Cpoad i T e apsarat &) %fw%%%iﬁa” 9 O O TR a1 ach Bt ne a5

opposi ng saéseumllyhe.womfs mﬂﬁedlﬂtc theélhemmee osﬁgﬂmntwhd@h 13Bc nAy be

sinply nec l4
PC'rI'r})U)éQSI 1?25}?%' %’% Joqfl rl%ﬂ es ar%&yeé 0]'42 éé% 4her5§adjh]é¥ %Ietw?'elaes red,
to further thet Hup 140 @mdeté@m SL34y ef'ﬂ?%ltﬁBDkael%banﬂOfi%e@lYa

symetric gelyged Gethidd add ’nﬁ@%@éﬁerﬂ%‘f PAH AL DD &%“ﬂaﬂ@ﬁiﬁ&d
This 5 greatly S|rrpI|f|escutt|ngi?}éhe smal | side wall of core

segmeht s 19@a—tPPOé’1“\m|fé?¥ E%aTRle By it apd M%n%?%ﬁ&ﬁ%st ﬁ%mhecesm ty
of making @epiditled)adinileslin Yppubiilend of each spoke 142 is -

received in an appropriate SIOt in the hub assembiy or -
simply "hub” 140. The core of the wheel is provided by a
plurality of substantia11y identica1 annular segments; two

20 quarter-circle segments 110a and 110b beihg'shown already -
installed and a third segment 110c being shown in a
partialiy.exploded-view before installation. The core -
segments 110a-110c can be secured in the wheel 132 against
movement in the axial direction in a variety of ways

25 including adhesives, as indicated previously, and
interference engagement as is illustrated by wheel 132.
Each of the spokes 142 is provided with protruding, radially
extending flanges 144 on either side of the spoke, which
engage with slots or grooves cut into the long straight

30 sides of each core segment 110a-110c, two grooves 112 of the
segment 110c being shown in phantom. When the segment 110c
is installed between the -adjoining pair of spokes 142, each
of the flanges 144 from the pair of adjoining spokes will
project ‘into engagement with the slots 112 provided on the

35 opposing side of the core segment 110c. The core segment:
110a-110c may be simply mechanically joined in this way to



[ [ ingl e el ongated roller
ortion of the core segment. Alternatively, a singl
Bearing (not depicted) m ght be provided 10 W thin the hub 140,

[ [ [ P&ghﬁ% support
di NWONG08678nt i al t he axial |ength of the hub 140,
te)titee\r/]vhleeiU 132 on a fixed axle (not depicted) extended thr oug %E%%ntral

[ - - f surroundi ng support
| opening shown in the hub 140.- I&e-provision o
3ﬁ;2|s Fnot geplcted) engaged with the track 136 15 will elimnate the
axial load on the hub bearing. It further elimnates the need to

hol e
: h e atjve wheel 132 with a precisely true center
?gput ﬁgt gﬂ%% Ii%ﬂ?% %‘ﬁrﬁi‘% Pebe nEu%kher hadhezede $fodesnigetipl epance and

b d support 20 wheel . _
eccentrl(ﬂuruﬁfmurétdmaxaﬂ&gnﬂnﬂgt f%%g:ndI?ﬁZ |Ik2waU|d be cut fromthe
g:g;g:ﬁggy%eﬁoaeEFErf%ﬁﬁg%éikkjﬁp Hotie o pe. pyomebuitypabygdn

alesr ng a .
Initiall fonquggxrﬁtrznghta <] e)fcoﬂlﬁnggf@t:[&ﬁ ?géﬂ;/ \tl)\g ngﬁ{rg])?egult#l%m g
255  Pi grelin % 30 SR 1 f @%M iy O ot 5 £ P} eEdthadceret he
5@392 %e H&\F‘J@d Qch étll’gtcrlald;mect]qnsﬁmsf the ?ﬁ%ﬁqvﬁggggftggch
th ﬁb@b@ et 1 L4 n r ai Si
Core 30 he =3 Oa- 110c1a§ fgfmﬁ $lf HAR W

core 30 ment OWS a cro a different
ri menbolP ﬁgﬁgnZQI %r - GT& ﬁ%@r@% eﬁﬂctmﬁmw'a@m@& whi ch : S
sui t abl eelongagedusoddear beardingd. (nBte qRFIcRE] )it gﬁ{ Q#% e sea
flianges %%ﬁh%e havagg! 4poP kR endd 35 pancit O ok aa Hlexible
T A LI oi B s bt e v
eal s, wRfchaar ' Yhes
_;CT/US95fiié&?axlaoé?ggL§%§§ &Eagleigégﬁﬁﬁsghﬂﬂ%ﬂg rOtatégiy@;;EBSEted'
o d trBFRLAY Sheen havEhg Buboiéopor Ghs pm-omisabu'xalofdlsi&&‘du‘i‘ﬂﬁiéd a
C|rcuIarsmppbﬁﬂrWEééﬂsngn@ﬂddéﬁiﬁESQ)Whhgaggg %th the track 136
15 will eliminate the axial load:-on the hub bearing. 1t -
further ellmlnates ‘the need to. manufacture the: regenerative
wheel 132 with a precisely true. center hole for the shaft as
the single. bearing will. have some slop and tolerance and
eccentricities will be accommodated by the biased support
- 20 wheel . S -
_ Preferably, the core -sections . 110a- 1l0c. and the
like would be cut- from the preformed Aeroweb® honeycomb
sheet of the type. prev1ously noted. Initially, long -
straight sides of the core material would be cut forming a -
25 pie-shaped wedge. .The wedge would preferably be mounted in
a pie-shaped rotating jig for a major radius cut. The .
pointed end of the wedge would be removed with-a straight
transverse-cut before or after the radius cut. -Slots may be
cut at any time in the long.straight sides of each core
30 : segment.lloa l1l0c. e . o .
, Fig. 10 shows a cross sectlon of a different rim
embodlment 234 having a track 236:and seallng flanges 238,
which is suitable for extrusion or molding. - The extreme
distal ends of the seal flanges 238 are inwardly tapered to
35 thelr tlps This eases. installation and removal of the _
' wheel and minimizes damage to -the. flex1b1e seals, which are



a track on the treatment wheel encircling the treatnent wheel; a housing
surroundi ng the treatnent wheel; and a plurality of rollers disposed within

t he housi W degg! | | Ng engagenent with the track. 2. The aseerrbsosneé4scl ai m
.1 wherein the plurality of rollers is at |east three rollers spaced apart

from one another around the treatnent 2theel and engaged with the track
sufficiently to-locate the treatnent wheel axially as well as radially

wi thin the housing. 3. The assenbly of claim 1l wherein at
plurality of rollers is supported for nopvenent towards and away fromthe
track and further conprising a bias nEkbEMScoupled with the one roller and
t he housi B@80 i35 d1aiMess £4e one roller towards the track. 4.- The assenbly
of claim1l wherein the track is integral with the rim 5, Th asaenbly of

claim 1 wherein the tyack®ixO%ay @“%P%F?do?e%?’a?ﬁﬁ’??'gﬁs

ndi ng

out war dl y dredtnditc rMhed sedenisly nged wherein each of the.

Wher ein The track and i %‘Sﬁé%%%%ﬂaé “@%f%ﬁ%?@%%@ oFAERY b *

mat eri al .

chrel ipormsenin \awfaxial ndiréctiomrasdngresraylarpaim of seal

fl anges eﬁhﬁggkﬂﬁg Alg | Sast é%*?%@J&Ytﬁaéhé S ton1the treat ment whee

around the €irc

erence o

opposi'ng axial faces of thetwackiPrathentreptment wheelognggreding the

F{HYUSQSI%ygg%meﬂ@) wheéWpi tioned. to contact the straight sides of the seal
flanges radially inward of the ta gﬂ 11 shows a cross Seﬁtlﬁn of yet
another rim 334 with inte}yr3Pus} ks%§8° ding,rhe| trgatmeng whselig a
geonetry paddicularly suitable for 5 fabrlcatlon by conventional sheet
nmet al bendi ng technol ogi es, | vapk z qQr. tnle steel . -
Fig. 12 discloses yet and?H%iu¥% }ﬂ%ﬁ? alssgsed “18hinthe -

housing in rolling. engagement w1th the track.
2. The assembly of claim 1 wherein the plurality

of rollers is at least three rollers spaced apart from one

another around the treatment wheel and engaged with the

‘track sufficiently to locate the treatment wheel axially as

well as radially within the housing.
3. The assembly of claim 1 wherein at least one
of the plurallty of rollers is supported for movement

towards and away from the track and further comprising a

bias member - -coupled with the one roller and the housing -so
as to bias the one roller towards the track.

4. The assembly of claim 1 wherein the track is
integral with the rim.

5. The assembly of claim 1 wherein the track is
formed by a pair of projectiens extending outwardly from the
rim to define a channel and wherein each of the plurality of
rollers extends into the channel. _ .

6. The assembly of claim 1 wherein the track and
rim are formed as a single piece of the same material.

7. The assembly of claim 1 further comprising a
pair of seal flanges extending at least generally radially
from the treatment wheel around the_circumference of the
treatment wheel proximal each of two major opposing axial
faces of the air treatment wheel.

| east one of. the

r eat ment eel ' proxi mal each of two major

) )



»+ 242 in which the bearing portioh 243 of the wheel is supported on a holl ow
tube portion 244 that is rotatably. 10 supported on bearings 245 on an

~axle 2 ?gﬁﬁﬁglng between the major opposing outer wall g, ousi ng
Y 38. Fié&o' shows a dual support wheel design in which a palr o%ﬁmieels 342

are rotatably supported on a pai r -ofggaxl es 346 each of which is supported
at one end by a 15 suitably configured nmounting plate 348, which again
coul d- be coupled to or formpart of a frame of a housing 38. Fig. 14 shows
an alternative spring |oaded roller construction in which a support wheel

_ 442 i s posidtdédned teacenthck y:ddeesm:dghﬂ rEideshaff whedassmibl amges ed t o

_ [LO\Li ti 4 y be
at t achegggéag’riyﬁgggégg §%6t 5 \(g:r?‘%(;%% ‘t he atrrierl o%}g?% a%o%%’gns V@éﬁafé(}?m onal
spring ¢Roveticpnotbeyr Wilmh|3|34t W to [inbearade track 334 tand meakl e 446
and/ or g at ?@%& g@&@ AR A5l rative
fluid EQHH&%?egQEenﬁaQ&égf% t éH%@- e a preC|ateé£%b tzgfe illed in

-tﬁb artfﬁhﬁﬁcéﬁ&ﬁﬁegwbGGP839§1EE@é ﬁ@ hﬁﬁﬁ%ﬁ&kscrlbed above
wi t hout tdeRablbgdek', 0 Foirhexampie Imvglaulvae;iczaa:em éﬂwirrﬂféss dtedB.

under st ood, therefgQ hat, IS invention ted to the
particul ar embodi ﬁtslé ?&ﬁ& o sb§F91?HQ§§%ﬁeﬁﬁﬁlf Whéﬁ& meRki f i cat i ons
wi thin 242 ini whichndhec beardhgt pernmmerma wfe theowkese ldefg ned by t he '
appende ' - 6

PCT/ Usgg}lﬁkékggd Ay \Aog%i}%g' g-';ﬁs?ee ort nclze#mt;la\ﬁnerselxﬁortah a3|' r of seal
flllangessupporhedgenl bearingse 24i5mong arfl'heﬂ&é’drﬁaleﬁl'&ndﬁlng rhatween ein the
housi ngthgc{‘n323§' ) eeapg;o%mswaqu é)‘ta'a! ihdﬁéﬂhcj)@@é“ ngs there-

t hr ough at era axi al l'y, al_i ghe he core of the treatment
wheel and further esmﬂﬁsﬁhgm & mad m%mhea} slesign Higy kel -

surroungi flaz.gaeh. wheelsy 3qadaaesmbter¢eda1tyo suppicrided th s£3aild as@es of the
treatnentleseg46 %gcth EPI% Lﬁ%a¥€2 whereln ﬁp of the
15 suitably conflgured mounting - plate 348, which again could be
coupled to or form part of a frame of a. housing 38.
Fig. 14 shows ‘an alternative spring loaded roller
construction in which a supportﬁWheel 442 is mounted by
_ means of a yoke 444 having a hollow base 445 mounted to
- 20 pivot in an axle 446 provided on a mounting plate 447 which:
may be attached to or used as a:portion ofethe:frame of the
housing,r-A=t0rsional-spring-(ﬂot depicted) within the
hollow base reacts with the axle 446 and/or mounting plate. .
447 to bias the wheel 442.againstua regenerative. fluid
25 treatment wheel. . : _
It will be appreciated by those skllled in the
art that changes could be made to the embodiments described
abeve“withdut departing from the broad inventive concept
thereof. It is understood, therefore, that this invention ::
30 is not limited to the particular embodiments disclosed, but
it is intended to cover modifications within the spirit and
scope of the present  invention as- deflned by the appended

one en

claims.



séals is releasably clipped to an edge of one of the pair of opposing outer
wal | s defining one of the openings. 11. The assenbly of claim10 further
conpri si NowddedBg@si on resistant |ayer adhered to one of thedigeshiqasseal s
at a location directly opposite and facing the proximl seal flange of the
treat nent wheel. 12. The assenbly of-ckaim 7 wherein at |east a portion of
each seal flange distal to the core tapers generally axially inwardly as
the seal flange extends away fromthe core. 13. The assenbly of claim1
wherein the housing includes a pair of opposing outer walls and wherein at

| east one of the plur@lityhefassembly pfickdads 3nwhereisthedipaibafieen

the pair of.Qute L5Saand; acvlesh h@&ﬁt@hgyrqﬁpnted on the axle in
rolling en%%%ene%?ﬂgf afﬁ 1 &QE The assenbl% of claim1 wherein at

| east two of the plur@ti t?hﬁf aPBPF‘BP-K' gfccdadm ddwiemeim e RAURIRD as to
| medi at elyn@lim@es anpa@ﬁObbebapeanﬁgt ohhert liv&ﬁ.'!.s Wehltpersisrylshedecl ai m

1f h 1 t mh

dri vi g enGREeNht A6 LRaehcSePeRRRan: SiBILY AL g?\?g"mr EER AT e
housi ng i nthei ¥reatmengtgeheal andhfuhehEEenomprlmmngmﬁlexmbke;seaksnnver
i odri v 0t wit |

:D?JT / [JIS\SgISIn ﬁ%ﬁg@g&ngﬂ t% ﬂo{fﬁfnggéé? EEHJQ?. hgl SR §%%ﬁ‘g‘r§‘%7 %I}%e housi ng

i ncl udes apositienedl Fovwrentaatopbai ﬁgaﬂhéﬂeme@u@f tthepkrestmenst t he

treatment yheet and further conprising a cover releasably secured with the

housi ng substantiall seal | t he opening, .the pringe nmover including a
f1 ange mount coupledxﬂmthTHﬁ BGPSWbin@foFlﬁ&@ Sovdereid £a5h R 48 t

extendi ng £8ab¥0hst b@lé&!ﬁblyaadlébéddthanfTEG@@ dfeidie T WiRd pdilh of

d haf t nbl f | 1
Cher e n HeoBPe e, ARCEowAT18] aREini B bnel br +hEC cniREE 0L cu” myial Iy

ext endi ng hub; 11. The assembly of claim 10 further comprising
an abrasion resistant layer adhered to one of the flexible
seals at a 1ocation'directly:opposite and facing the
proximal seal flange of the treatment wheel. _

12. The assembly of claim 7 wherein at least a
portion of each seal flange distal to ‘the core tapers
generally axlally inwardly as the seal flange extends away
from the core.

13. The assembly of claim 1 wherein the housing
includes a pair of opposing outer walls and wherein at least
one of the'plurality of rollers includes an axle extending
between the pair of outer walls and a wheel rotatably
mounted on the axle in rolling engagement with the track.

14. The assembly of claim 1 wherein at least two
of the plurality of rollers are coupled with the housing so
as to immediately'adjoin one another against the track.

15. The assembly of claim 1 further comprising:

a flexible member encircling the treatment
wheel ih‘driving engagement with the treatment wheel;
a drive member within the housing in driving
engagement with the flexible member; and
, a prlme mover in dr1v1ng engagement with the
drive member. '

. * 4 L L] S *



and a plurality of radially extending spokes, each spoke being secured with -
the hub and the rim 18. The aSseany of clain117-mherein the hub has a
symret e ey gonal - cross-sectional shape. 19. The assg 9% 6% aiml17
wherein each of the spokes is non-adjustably secured betmeen t ub and
the rim 20. The assenbly of cla @2l3--wherein each of the spokes extends
axi all'y throuygh the wheel, the core is prOV|dedby a plurality of segnents,
each segnent is received bet ween an adj oi ning pair of the spokes, a slot
extends radially along one side of each segment and a flange projects from

at | east one of ti6e adfhs rﬁﬂﬂf%k&flﬁ@@nb%mlmtheth@usiw 21. A
r ot at alink ) RO Ee GutkEe M IA iwieth fddidh ﬁ%@i@r&l@fou@? segbbe

corrpmmggC % r‘::en%gneratlve féaid treatnent eel ‘having @ core porous in an
axi al &rPECE Lreatmants sheql Ak LuKkhek < %’E-’-q’%tag%ﬂlé?’él ly

~out war gl ehsabliyh sdoamdravilt Whasd sl tAesndietigl 1 Ugdglpnge of the
treat n%ﬂt wheel, Lmal _each of two, '. posgfaqnamal sides of the
wheel : F‘%sa'y}’é’ prifie’ mover inciuding ge mount poy/yys95/ 11643
- 23 -caupdad mg.téurammtheag gikde tofedthetowheand tahedhives i sigafiicl udi ng a

pair . 0 ast generally
axially L eg&m&@g ﬂ%@cgfe&%#&f h(%erpir %méﬁﬁ]ee%ﬁlgl bl e seals
rel easéEp}ﬂr@Idl Wé@ @Qﬁé’%(ﬁlﬁfﬁ?g anratUner) sikde obdhecoverh seal '
posi tioned to CORtACt ToRe FadmiiypSH diAWes Weddin tiiat vROd cbge! - 22.
The assenbly of claim1 further conprising a pair of seal flanges nounted
on t heWheed: fthgFe SOmMPRRi8eR ation. with the treatnent wheel, the seal
fl anges extending at leasntgeanallocdtast aldxﬁatnyné:t@ﬁdmgm wheel
around_t he circunference of the treatnent wheel prOX|naI each of- tmo wm
opp05|ﬁﬂ axi al faces of the

_ ~a plurality of . radlally extending spokes,

_ each spoke being secured with the hub and the rim. o
18. - The assembly of claim 17 whereln the hub has _
a symmetrlc, polygonal cross- sectlonal shape..

19. The assembly of claim 17,wherein each of the
spokes is non-adjustably secured between the hub and the
rim. | .

~ 20. The assembly of clalm 19 wherein each of the
spokes extends axlally through the wheel, the core is .
prov;ded.by a plurality .of segments, each segment_ls_
received_between an adjoining:pai: of the spokes, a slot .
extends radially along one side of each segment and a flange
projects from at least one of the ad301n1ng spokes into
engagement with the slot.

21.. A rotatably supported regeneratlve fluld
treatment wheel assembly comprising: '

a regenerative £fluid treatment wheel hav1ng a
core porous in an axial direction; -

a pair of seal flanges extendlng at least
generally outwardly from the treatment wheel around the.
outer circumference of the treatment wheel proximal each of
two major opposing axial sides of the wheel; |
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treatment wheel. 23. The assenbly of claim6 wherein the single piece is a
turned extrusion having a uniformcross-sectional geonetry along its

| engt h. 24wogibawassenbly of claim5 wherein the track and pormsysfeas ned _
by portions of a one-piece extrusion. 25. The assenbly of claimi1l wherein

the abrasion resistant layer is a fle®Bbl~e tape adhered to the one of the
flexible seals. 26. The assenbly of claim 16 further conprising an idler

pul l ey engaged with the flexible menber and coupl ed with the cover. 27. The

assenbly of claim 19 mhereln each of the spokes is fixedly secured with
each of the hub and the A Rousdng W%ﬂ%ﬁ?@ teitheRF efheehch

segment i gheUholisiigd iRicdivdinRy ah gade 1D gpendimd outtsr svdlkks fwitied by
surfaces Ofpetng%ggort]: Tt hed %%Se%tb%.eas Cguetnse'rally axially aligned
with the core of the treatment wheel; and | .
flexible seals releasably clipped on the
housing surrounding each opening, each seal positioned to
contact one of the seal flanges of the treatment wheel.

22. The assembly of claim 1 further comprising a
pair of seal flanges mounted on the treatment wheel for
rotation with the treatment wheel, the seal flanges
extending at least generally radially from the treatment
wheei around the circumference of the treatment wheel
proximal each of two major opposing axial faces of the
treatment wheel.

23. The assembly of claim 6 wherein the single
piece is a turned extrusion having a uniform cross-sectional
geometry along its length.

24. The assembly of claim 5 whexrein the track and
rim are formed by portions of a one-piece extrusion.

' 25. The assembly of claim 11 wherein the abrasion
resistant layer is a flex1b1e tape adhered to the one of the
flexible seals. _

26. The assembly of claim 16 further comprising
an idler pulley engaged with the flexible member and coupled
with the cover.

27. The'assembly of claim 19 wherein each of the
spokes is fixedly secured with each of the hub and the rim.

28. The assembly claim 20 wherein each segment is
cut from a preformed honeycomb sheet and has sides formed by
surfaces of the honeycomb exposed by the cuts. |
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