WO 2010/ 021742PCT/ US2009/ 004780 TI TLE OF THE | NVENTI ON FI LTER TOP ASSEMBLY
CROSS REFERENCE TO RELATED APPLI CATIONS [1] This application clains
priority PO WM& 2st at es Provi si onal Pat ent Applicati ort GYOUS2ER/84 80 783,
filed August 21, 2008, entitled "FILTER TOP ASSEMBLY." TECHNI CAL FI ELD OF
THE INVENTION [2] This invention relates generally to a filter top
assenbly for a rodent cage which may be used as a static unit or in
connection with a ventil ated. .cage and particularly to a
bonnet that is configured t &1 kt%@%#ﬁﬁgﬁﬁ@ supported thereby.
BACKGROUND OF THE | NVENTI ON Laboratories often house animals, such as
mce, in ventilated cages. T d &gﬁeﬁgwsgﬁ\d% 9{de the flow of air in and
out of the cage, and can include a filter to through whi ch air can enter
or exit the cage. W@SSt@EFEB@CEW@ME@MP% ATIONS t he air entering
or exiting the cage. [4] It is desirable to provide a filter top assenbly
for al®be havi ABIsRAPBEEAYON chHms PrigFibt Od¢ritadndates Provisionah EptephApplitséiong easy
to clean. SUMVARY OF THE I NVENTION [5] A preferred enbodi ment of the

pr eselNo. 6 HOKhT8HpdiledAdgust 21 2D08pemtitled "WEL TER TQP ASSEMBLY cage assenbly
for use with a cage bottom having a bottomwall and a plurality of side

wal | s defining an operTIMQHNIC AL FIELE OFOTHEIdDNVINYIOQNpabl e of covering the
openi ng, thereby enclosing the cage bottom The bonnet includes a top wall

havi ngoa] p! ur al Thit if¥entibh rélaes aeRsalined Ofikeradp AREMDPS fir @GbAMR SadORRBA ON
the top wall to support the filter, wherein each projection defines a

fil te{nag.eéﬁee tagxﬁﬁﬂ:. ifi€or hlchBhectBA wiftea MlritiAld %ﬁ;g@dg%{kt s . Thus, it

is an object o e Invention to provide an I npr op assenbly
for aﬁ'arﬁ@di%?} 14 BSinet Rk psecronﬁgbr%cci % Brtotéctg $ilter paper supported thereby.

BACKGROUND OF THE INVENTION

[003] Laboratories often house animals, such as mice, in ventilated cages. The cages
must provide the flow of air in and out of the cage, and can include a filter top through which air
can enter or exit the cage. A filter paper can be provided to filter the air entering or exiting the
cage.

[004] It is desirable to provide a filter top assembly for a cage having a bonnet which
protects the filter paper while being easy to clean.

SUMMARY OF THE INVENTION

[005] A preferred embodiment of the present invention is directed to a bonnet for a filter
top cage assembly for use with a cage bottom having a bottom wall and a plurality of side V\;alls
defining an opening and a filter top assembly capable of covering the opening, thereby enclosing
the cage bottom. The bonnet includes a top wall having a plurality of air passages and one or
more projections formed on the top wall to support the filter, wherein each projection defines a
filter space between the filter and the plurality of air passages. Thus, it is an object of the

invention to provide an improved filter top assembly for an animal cage. Another object of the
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WO 2010/ 021742PCT/ US2009/ 004780 invention is to provide an inproved bonnet
for an animal cage which includes protection for a filter. Qther objects,
f eat ur es, WARBI¥BEAMAct eri stics of the present invention, PAYURg0POYISE he
met hods of operation and functions of the related el enents of the
structure, and the conbination of parts and econom es of manufacture, wll
becone nore apparent upon consideration of the follow ng detail ed

descr:.pti-an : Wt . Midage Ghae iR : rgh form
. par PrarBf oAUl B BBy o AT R AL A, St R e e TR S

e R R, A, MR 36 Y RS B0yl SRyl enee

I'n strati ohs o
acconpanyi ng draw ngs. hoygh . the il lystrated enbqdi nent..is.nerel
o appranin $L hisagorss hasigrhepinis el B Tulhine FiaaobnRagt o s
organi zation and nethod of operation of the invention, in general, together
Wi t h dndrecormiobpEmanuwfeciuren wilh docomenyere anparcabppomespsisleratign &f thesiollgwing
understood by reference to the drawi ngs and the foll ow ng description. The
dr awi degsiled idescniption Migindfeterice to the dccomparsdngdravingshals of whhtfoon a pattiofh i s
set forth with particularity in the clains as appended or as subsequently

amendgd.spyficaiRhel y to clarify and exenplify the invention. [7] For a nore
conpl et e understandi ng of the present invention, reference is now

BRIEF DESCRIPTION OF THE DRAWINGS

[006] A further understanding of the present invention can be obtained by reference to a
preferred embodiment set forth in the illustrations of the accompanying drawings. Although the
illustrated erﬁbodiment is merely exemplary of systems for carrying out the present invention,
both the organization and method of operation of the invention, in general, together with further
objectives and advantages thereof, may be more easily understood by reference to the drawings
and the following description. The drawings are not intended to limit the scope of this invention,
which is set forth with particularity in the claims as appended or as subsequently amended, but
merely to clarify and exemplify the invention.

[007] For a more complete understanding of the present invention, reference is now
made to the following drawings in which:

[008] FIG. 1 is a perspective view of a cage assembly in accordance with an
embodiment of the invention;

[009] FIG. 2 is a perspective view of the cage bottom of the cage assembly of FIG. 1;
[0010] FIG. 3 is an exploded perspective view of a filter top assembly in accordance with
an embodiment of the invention;

[0011] FIG. 4 is a top view of a bonnet in accordance with an embodiment of the

invention,



made to the followi ng drawings in which: [8] FIG 1 is a perspective view
of a cage assenbly in accordance with an enbodi nent of the invention; [9]
FIG 2 isW8 Y43t i ve view of the cage bottom of the BEEASZOILTBR, " of
FIG 1; [0010]FIG 3 is an expl oded perspective view of a filter top
assenbl y in accordance with an enbodi mrent of the invention; [0011]FIG 4 is
a top view of a bonnet in accordance with an enbodi nent of the invention;
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[0014] FIG. 7 is an enlarged view of section F of FIG. §;

{0015] FIG. 8 is an enlarged view of section A of FIG. 4;

{0016] FIG. 9 is a cross-sectional view of section A of FIG. 8 taken along line E-E;
[0017] FIG. 10 is a cross-sectional view of section A of FIG. 8 taken along line D-D; and
[0018] FIG. 11 is an enlarged reverse perspective view of section H of FIG. 3.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0019] As required, a detailed illustrative embodiment of the present invention is
disclosed herein. However, techniques, systems and operating structures in accordance with the
present invention may be embodied in a wide variety of forms and modes, some of which may be
quite different from those in the disclosed embodiment. Consequently, the specific structural and
functional details disclosed herein are merely representative, yet in that regard, they are deemed
to afford the best embodiment for purposes of disclosure and to provide a basis for the claims
herein which define the scépe of the present invention. The following presents a detailed
description of a preferred embodiment of the present invention.

[0020] Referring to FIG. 1, an embodiment of a cage assembly 1 is shown, including a
cage bottom 10 and a filter top assembly 20. An embodiment of cage bottom 10 is illustrated in
FIG. 2 as having a bottom wall 12, and side walls 14 defining an opening 16. Filter top assembly
20 can preferably cover the entire opening 16 to enclose cage bottom 10, preferably creating a
seal with side walls 14.

[0021] Reference is made to FIG. 3, wherein an embodiment of filter top assembly 20 is
shown in further detail. Filter top assembly 20 can include three parts connected together into
one unit: a bonnet 100, a filter 200 and a retainer 300. Filter top assembly 20 is preferably in
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[0014]FIG 7 is an enlarged view of section F of FIG 5; [0015]FIG 8 is an
enl arged view of section Aof FIG 4; [0016]FIG 9 is a cross-sectional

view of sWOHYW2N4f FIG 8 taken along line E-E [0017PEFES2008/094I80
cross-sectional view of section A of FIG 8 taken along Iine D-D; and

[0018] FIG 11 is an enlarged reverse perspective view of section Hof FIG
3. DETAI LED DESCRI PTI ON OF A PREFERRED EMBODI MENT [ 0019] As

requi ﬁ&dmnam@efe@péced) ¢dgk Bottbmt ll()/ﬁlcﬁ i@ BbAmn 1 00 {s ihierebl @HERE withwapéi on is
di scl'osed herein. However, techniques, systens and operating structures in

accort%"i%gﬁd"g& ﬁﬂ-@lé’r @Q\%lg 1'1%&?% Botf%)( IQGFQFE?QQO ¢th ?é‘g@slﬂ\é{{%ﬂ Abpld ety of

fornms an e qU|te dittrerent ose in the
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they are deened to afford the best enbodl ment for purposes of discl osure
and t@%ﬁ@?ﬂ@ét“@eba%tﬁ@mf%ﬁo agebamgt HY- her ei n which define the scope of the
present invention. The follow ng presents a detailed description of a

pr ef €0022] enbodinraarexemplary embodiseant a$ shoavt indl GS[ dF20pmet ¢00 Isdjmeosipred 1,

an enbodi mrent of a cage assenbly 1 is shown, including a cage bottom 10 and

a fildnarshksyd 13260 anyd eHoctividly sedb ofentRpl6 ofcagagaettbmt 100 Bohfeti 190i ik priférablyed i n
FIG 2 as having a bottomwall 12, and side walls 14 defining an opening

16.  Hiolhed b REHEADM el . %Bre%&é@ﬁﬁéhﬁl BENREs ﬁlaalcemd}ﬁcaa%%mavéﬁ to
encl ose cage bottom 10, preferably creatlng a seal wth side walls 14.

[aggiﬂ?%ﬁferiqéﬁéﬁﬁﬁnﬂﬁ?ﬁt%ur% Aol plheP PR R R Vil 70, e

t hree, parts connected tfget her .into one unit: a bonnet 100, a filter 200
and adoviating fem Ywpeops o5 8F VERtQesenbly 20 is preferably in

[0023] Bonnet 100 preferably includes a top wall 110 having a plurality of air passages,
such as slots 120, across its surface so that air can pass through top wal! 110 of bonnet 100 into
and/or out of cage bottom 10. Slots 120 are preferably sized and dimensioned to prevent the
animal, such as a mouse, rat, and/or other laboratory animal housed in cage 1, from getting a
purchase position on bonnet 100 or on filter 200 through slot 120, and further to prevent the
animal from accessing the filter material through slot 120. Therefore, the animal can be
prevented from reaching filter 200. Preferably, the distance between adjacent slots 120, d1, d2 is
greater than the animal can bite or grab with its claﬁs. Therefore, the animal is prevented from
getting a purchase position on and biting bonnet 100 and filter 200. As shown, slots 120 can
have slanted or rounded walls such that slots 120 have smaller openings on the side facing cage
bottom 10 and larger openings facing filter 200.

[0024] Top wall 110 of bonnet 100 can include one or more projections 142, 144
projecting away from cage bottom 10, the projections having a variety of shapes and sizes. The

projections preferably facilitate maintaining filter 200 suspended away from slots 120 by



WO 2010/ 021742PCT/ US2009/ 004780 position with respect to cage bottom 10
such that bonnet 100 is in direct contact with cage bottom 10, for exanple,
si de wal | WOR1¥2143ge bottom 10. Filter 200 can be posi FLEASAHB78 honnet
100 and retainer 300 can be positioned above filter 200 and preferably
secures filter 200 in position between retainer 300 and bonnet 100.

[0022] I n an exenpl ary enbodi mnent as shown in FIGS. 4-7, bonnet 100 is

di meng; g&%ﬂ Fr DRSS ttp HRMaN0 AR tiafsfaorlyifah ¥loserd0. dpabididarke with thage
botto 0. %onnet 100 is preferably formed froma resilient material. A

preferred. I incl S tice i ¢ ! | Lght
b cp S e At AB3E 23, B girGiectios el oA IOOUMANE Yt of or e
wi t hout . devi ating fromthe scope of the,jnyenti .

B of GRaRGoTTRS SA2 RGN ETON Fiter Ay EOAPREaript JoohatpBgs hEa00 o oy
as slots 120, across_ its surface sg that air cgn %ass t]hrou tQB wal.l 110
of boprRSIMaOUs PHicHPeAgter aad internaluilel 4Fep o Uiae supsrtLlasspiothe mipdle of 4 y
sized and di nensi oned to prevent the aninmal, such as a nouse, rat, and/or
ot her filtat360aTie yikalihors thatdite 200 caw dpop 1owanddap gelltlitAgthis peivesimgme gvsi ti on
on bonnet 100 or on filter 200 through slot 120, and further to prevent the
ani Mejnofel Pé¥s 326 85 oM@t 1 OF ifidrbdses aghk emi@ipottad sutdicesirat o fAC:r 200 duceéasee, t he
ani mal can be prevented fromreaching filter 200. Preferably, the distance

bet Legy Pﬁ?ﬁicgggéﬂfteﬁhpﬁﬁs 1420 116} 200 prefehbBAhieleitBRRot®odpihgahd @R flini € or

grab aws. Therefore, thé animal is prevented fromgetting a

120" ChYeriEe éfo%ﬁi 0 2‘316??' el hyE3 08 gﬁﬁ’%ﬁ%ﬁ&ﬁc a*?'%aq{lf Eﬁf%‘?‘é”?%e%ﬁigﬁg&nﬁﬁ g8 ot s
T eimiibo Assermbisi s GepioenbD g Borer Poets (AL Ide bl o fopler

projections 142, 144 projecti ng away from cage baottom 10, e’é{]e proﬂfeecti ons
havi nperameter fibs 142xindshtepd ribp 444 precybstapidallyregual: « Thsreiors, reatist INE9T t at e
mai ntaining filter 200 suspended away fromslots 120 by WO

2010/ ARG TADRGE ThSRAN /1004 Bthes UHH oat bamairitdined subsGmtialdy eonstgpt.wal | 110 and
thus away fromslots 120. In accordance with the enbodinent illustrated in

FI GS. (323} the Bz/g:ir@ﬁain@%sqm bpnahichGfihaleefikdre0Dauspentiedoff oftoprwalk
perineter ribs 1 and a plurality of internal ribs 144. Perimeter ribs 142

can SyRPQIdp b 6k b2 BftaRk Ak HRliftalred LOHIGh LBRAITED @R (ARL2001 B palvidings 144
to the

.can provi support closer m ddl e of filter 200. The I|ikelihood that
filter 2 an.droop to t op_wal t.hu ri s | ots
120 Ogapog?%hgfe a‘;E%B),W %‘1’%@@%’5 tggaisﬁlglbl ns u%aﬁlol;r%t e glg%e?f age gfgg&%} H??ﬁgzr 200

i ncreases. By providing internal, ribs 4, filter 200 is preferably
pr evemaé!épl%raérﬁ?fcﬂ%’ébff% ‘&‘HH“FE%FSWW&@V@WIP@OESI @ﬁéntfﬁpg%ﬁet Fit&rnal ribs
144 may al so enhance the structural integrity of bonnet 100 and the
as s enpiefictalbly Inpatifferepceainguensine. Therofores thevitew af gir dupesh gletsdi?0 caRbr) s, 6- 8,
the height of perinmeter ribs 142 and internal ribs 144 are substantially
equal enhbhesef Qdditiohdls, Ui ptovidiag lpep 22ethé air taveR@Dingmghpt 239 thedughsigs 620
bonnet 100 can be nmintai ned substantially constant.

from cage bottom 10 can disperse within gap 220. The air can then travel through substantially

the entire surface area of filter 200.

[0026] Such an arrangement can be beneficial over an arrangement in which filter 200 is
flush with top wall 110, wherein air traveling through slot 120 would face an increased pressure
differential between cage bottom 10 and filter 100. Also, if filter 200 was flush with top wall

110, air traveling through slot 120 is likely limited to the surface areas of filter 200 exposed by



[ 0025] By providing ribs 142, 144 which maintain filter 200 suspended off of
top wall 110, a gap 220 can be created and nai ntai ned between bonnet 100
and filtaVO2BW/02E#2pr ovi di ng gap 220, the airflow t hr oufhTUPFRYPOY Y
assenbly 20 can be enhanced. By way of non-limting exanple, as air flows
fromw thin cage bottom 10 through slots 120 into gap 220, there is
preferably no difference in pressure. Therefore, the flow of air through

sl ot %ﬁcﬂt? ¢ a8y Bﬁw?dm%gsﬁdzoﬁﬂéiﬁi& 1s0R& th ravBlihRiu@tisbsisht @Ay (Réhtirt Berfajer

traveling into gap 2 t hrough slots 120 from cage bottom 10 can di sperse
Wi t hin i JuF : i I e
sur f digSUEF 390 B ey (G ul i ERimbRL AT FURERGRY Rplat) I paie

over gg arrangenment in which filter 200 is flush with top wall 110, wherein
air th veling through slot 120 would face an increased pressure
differential between caqg bottom 10 and filter 10g. Also, if filter 200 was
f1 usHOMRMn top Asashowmin FIg; 3, refaings 30 gar be Blaged an Hiter 2 and hanggl 100 i ¢ ed
to the surface areas of filter 200 exposed by WO
2010/MR&G20PRCIHusS20BEL BRSO es] wtainet 300 aBy bprret il 69.nBetpiner 300 js priateralily i s
free to travel through substantially the entire surface area of filter 200,

for enmEmiGhedidnd sRARA s0ids b Bowre the@ities filter200] distphetectiiy flodr 200 fionet
internal ribs 144. [0027] As shown in FIG 3, retainer 300 can be placed on

Filtgh,RAAeAMnBeNARErEAL; odde! HIfRF ¢ séxﬁbl&@'glﬁs aapsM el adePEI0GRMLEr et ai ner

300 and bonnet 0. Retainer 300 is prefefably dinmensioned and shaped so as
to cover the entire filter 20 h i i i rtent
cont et diogt tirbsecdiirh Sppipthy e P RisBaRbuBE: k! 8p sy o RRERS,
can be protected from damage.from contact by the.technicj handling filter
top aP9sapplsodg pertgratgd,gpnt Wﬂ:‘%ﬂ?"ﬁfeééaﬁéhrﬁ glf%}tétﬁéﬂ‘,t}g‘i?c#ﬁ%%rﬂeﬂﬂﬂﬁﬁg?t ures
320 throughout its surface 310 to permt air to pass through retainer 300
f r om mpaptheagh retainge 360 dancgapdath Insecadesd iwﬂhﬁlwmﬂﬂ;m%ég@w,@@egms can
have a generally square shape and forma grid array. An exenplary
enbodizorah hate 4 gérmiralbr sqBaf: shhpd add frmtaogridmsanbAy e@dnplary émbddimentdfe filter
retainer described in U S. Patent No. 6,227,146, assigned to Lab Products,
InC. (blaires 300 oPBItANEE bRy DO BN InbRdS itHefiltadeahinp denetibad &f ULS. Pated2Noof
retainer can be varied w thout deviating fromthe scope of the invention.

For eé(fimitgﬁh g%?eﬁ{v?nh#] 25b PAOnRA IRE Ifis%‘ Qt@trl]lg@er%gd RBY Ehefsifd drfdihape opval , or

pol yganal out “deviating from scope of the invention. [0028] As

descri bed ahgye. retainer 30Q is.preferablyno C ' . . i mal .
Speci TEGHEF 20 BERBRETT0 Ledaned el Bt MR ARTEER LIS eskEE B8 Voen
cage bottom-and retainer, 300, thus preventi the animal fro etting a
pur c exemplse spartuses $49 cap; e shepgstedand dexg Icgf“agh graly %P&?‘E?&a,l Sﬂ]wg ‘W}H’[“g and
| engt h of apertures 320 can be | arger than that of slots 120, and apertures
320 cduvidtieg ftons the scoppeefitbe inveatios| ot s 120 wi t hout increasing the risk of
damage by the animal.

[0028] As described above, retainer 300 is preferably not accessible by the animal.

Specifically, bonnet 100 and filter 200 are preferably positioned between cage bottom and
retainer 300, thus preventing the animal from getting a purchase position on, biting or chewing
retainer 300. Thus, the width and length of apertures 320 can be larger than that of slots 120, and
apertures 320 can be closer together than slots 120 without increasing the risk of damage by the

animal.



WO 2010/ 021742PCT/ US2009/ 004780 [ 0029] Referring to FIGS. 6-7, bonnet 100

preferably includes one or nore projections 146 and retajner ef erably
i ncl udes %ﬁéOWOZWFe grooves corresponding to projecti oﬁéT/fﬁ%O%%$04g@nnet

100. G ooves 346 (FIG 11) are preferably shaped, dinensioned and
positioned so that when retainer 300 is nounted on bonnet 100, grooves 346
can receive projections 146 of bonnet 100 and secure retainer 300 to bonnet
100. fgogder abl yRefeiriigat F208. 60bbitnet 100 preferalsig unctaddsmnp loaa®rdptojetionbonnet
100 and retainer 300 via the interaction of grooves 346 and projections

146. ishd réfahéir 3@0}; Pl%@é?abl lihd6des2RA0 oRhidde BRIBVES colREp&iRiing @ pRofctithst RIGY

structure, nane lter Top assenbly 20. '[0030]In accordance with an
exenpl ar ditrent , .retainer 0 i r i

or oovtand 8L Bl BRI ANhBleP ), BElpHE ol RIRSRRHLITES o
bonnet 100 when filter top assenmily 20 is senbl ed. Such.an .grr enent
oy CHREREI RGO BewRed B BRTRId00 880U BB oA s e 6t A IS BPRET 300,
which may help maintain filter 200 suspended above top wall 110 of bonnet
100. [@oad]serwovesgingud)Otadonnetldd; Riefesably, bissred03an be dwthss sprused warlasn

proj ections extending fromsurface 310 toward bonnet 100 such that a gap is

pr ovi stededichoamen] 30 dridaetaR 20 360 diasthe fraeract8itofgrooats ddh @nd pogecdmnaditb., whi ch
may further enhance airflow through filter 200 and thus in and/or out of

cage Pris i 300088« BonnabohRé 1W0aR forfiied _aﬁimz sB08usy, Rapelgffiteriodpy f or med
of clear plastic which is substantially rigid, but permts a nodest degree

of fle?s)éél'éﬁl when tortional forces are applied thereto. Because the size,
shape™an grrangemant of slots 120 facilitate preventing the animal from

A S AT T e I R e AL

described in U S. Patent No. 6,227,146 assigned to Lab Produgts, |Inc. By
pr ovi BPFPeamAtersrpeves 32 pnypisted 2od iapaesyo TeeraveRRITEpr rikgg 42 of bonnet
2010/ 021742PCT/ US2009/ 004780

100 when filter top assembly 20 is assembled. Such an arrangement may enhance the pressure

on filter 200 between bonnet 100 and retainer 300, which may help maintain filter 200 suspended
above top wall 110 of bonnet 100.

[0031] Grooves 346 and/or perimeter grooves 342 can be provided on projections
extending from surface 310 toward bonnet 100 such that a gap is provided between filter 200 and
surface 310 of retainer 300 as well, which may further enhance airflow through filter 200 and
thus in and/or out of cage bottom 10.

[0032] Bonnet 100 and/or retainer 300 are preferably formed of clear plastic which is
substantially rigid, but permits a modest degree of flexure when tortional forces are applied
thereto. Because the size, shape and arrangement of slots 120 facilitate preventing the animal
from biting, chewing or getting a purchase position on bonnet 100, ﬁltex_‘ top assembly 20 can be
provided on cage bottom 10 without a metal shield as described in U.S. Patent No. 6,227,146

assigned to Lab Products, Inc. By providing a plastic filter top assembly 20, the cost of



manuf acturing filter top assenbly 20 can be reduced conpared to an
enbodi nent including netal conponents, such as netal shjelds at

because nEPAMVEKI4Eh is usual ly nore expensive than pl aE?T’HSZOB%{P{“B"é’
elimnated. Furthernore, the step of formng the shield, assenbling and
mounting the shield onto the bonnet can al so be elininated, whi ch can

i nprove the efficiency of manufacturing filter top assenbly 20.

[ 0033haAddhde ﬁlté/nto?ﬁss@ﬁﬂ&l&fm&aﬂbeﬂ@dmtihob?ﬁi‘wtto 46 @nivedinict icheting00 out
of conventio na pl astics wi thout substantial netal conponents |ike the

met al o, Sh @dngponteﬂﬁ s\ﬁ%hgpﬁﬁ% sltu'eidrs%f Ieﬁﬁ%e@ﬁégmtz}i v%ﬁwﬁ%ué?ﬁll&%%@@ﬁpen@ﬂf@
reductron 1 wel ght can be substantial to a aboratory personnel who often
lifts,and remve

th d fil

or cer PRLPEHAYAT B SBLREL, Sy St ST B PR Onge,

tc. Ot ft the it flips th
Fi | Rovsipibe sRo pni e poes 6ap £1sp e elig %"é‘qsdiw&?qwaaa b abenckaln

that the retainer is on the bottom Therefore, the reduction in weight by
excl udamgaciuneg filtergbp assdmbln2be a substantial relief for the | aboratory
personnel . [0034] Bonnet 100 preferably includes one or nore flanges

ext erdosy] downwadditibnaly, b manafactutihg bodnbdmer Garmidtainar 30gedt 60 be spaced
from enconpassing and overhanging the |lips 18 of side walls 14 of cage

bot t %@&tloﬁmﬁastfcb Wifhout bs@RASAHRN cdthponeRs ke HathytapaaMe rthedveﬁ%mﬁfbei ng
i nadvertently di sl odged fromcage bottom 10 and nust be lifted off to be

ot i 10 as%%ﬁm\xg%(féaﬁ%ﬁ%%dgg{igq’hé &%ﬁlcﬁ&ﬁnﬁ«gg@fw essﬂaasnmwﬁg%om

fl ange ermt on ht nmovenent of bon gt 200

on cage bot.tom bon f r abl des a pe her al

{1 angireaptenai ey aiq tymoyes ihonsans oF e grofmees Beeele REMRT L 1 i ps
18 of side walls 14 despite relative |ateral npvenent betmeen bonnet . 200
and cuger thstudynprooess:goadusidess on Hie anjmealypy ¢lganshe cage, effe tQften. gfistremoving
configuration between bonnet 200 and cage bottom 10 can be maintai ned. WO
2010/t82 fitd2BE s8N IhOperF@te] D8 Shrblier tap asseoblyand pacdsdt eretheoforkat er i al
havi ng the sanme properties as those of bonnet 100 descri bed above, having

t he st nQipsidicidoamesichithaithé ieyaindras ah fer bod0h. Chirerefoed, tistereduietiorvialweght
integrally rml ded with and extendi ng continuously from top wall 310, and

whi Crbfé}&ﬁﬁ!lﬁégné lntctatl Qlﬁeﬁl'(Qﬁ bal s Bstitidd 8 8 ForkRO 1AS a9 \Werdonnéll G 3. A

| at er peripheral tlange 362 preferably extends fromthe side walls of

retai 300
ind difice. st raoos oo PRREy Hudds3Mbio RRFF bhties SRR bk Bha R
stacki ng gui des for 05|t|on|n uccessj yve retalners 300 03

o1 of oPP i EHDan I i o B EaBis HeaPRCE s FeB PGS e . SNSRI Ut e
of the type sold by DuPont under the trademark REEMAY 2024. A filter

t hi ckireafssidst widls: eefieaga batem 19. Fhes filtgstopassemily A8 iserefarabls proyentgdriiam o
havi ng an area approxi mately equivalent to top wall 110 of bonnet 100.
REEMbéiinddvestent g distydgedifronf cage dofibm kivdngd ransd baifteflioff torberretioved. Havi ng at
| east its properties or simlar properties may be utilized.

should also be noted that the clearance space between the flange and side walls 14 should permit

only a slight movement of bonnet 206 on cage bottom 10. However, bonnet 100 preferably
includes a peripheral flange extending laterally sufficiently to remain in contact with the lips 18
of side walls 14 despite relative lateral movement between bonnet 200 and cage bottom 10.
Therefore, the integrity of the "petrie dish” configuration between bonnet 200 and cage bottom

10 can be maintained.



[ 0037] To assenble filter top assenbly 20, filter 200 can be placed into
ret ai ner 0 bonnet 100 such that filter 200 is s
perineter§£¥%§&%ﬁguand internal ribs 144. Preferably, f?P?@%h@g8&é§%ends
beyond all of perineter ribs 142, thus |eaving no area above top wall 110
of bonnet uncovered by filter 200. As described above, ribs 142, 144 can
support filter 200 and maintain filter 200 suspended away fromtop wall
110. [@osser abl yRethinkt 800 200befosned o¥ atripl lnjvaxtd iheRsma pfopettidsasmigise bOO.
Ret ai ner 300 can be placed on filter 200 on bonnet 100 or the

ret ai fighef iddotwcfe[s%m%w tﬁ@_ﬁhﬁtiﬁe E’cir&&&ddiﬁ@reﬁ@ﬂgﬁhfr.lmmiﬁéf%botcﬁﬁincwdé%i’cﬁs 346

are allgne correspondi ng projections 14 0038] Ret ai ner 300 or the
t ai -filt Y hat
or o) cotisimiceidly APRE Bt vl s B A ta iR Fin K Ralt 310 R IR e

bet ween. Perineter. groo 342 SQ receive ri er ribs 142 .and

por ¢+ ke i pATE 6F bR B0 sSTHaNFLR Flioy2b TOFOb B 185066 BSHARIt ne
outer perineter of filter 200 there between. Accordingly, once retainer 300
engagextersis drpa thegdle walks afiratairies 304 Bibs 36 san peigad figm wappctjve 69@ers6 and/ or
perimeter ribs 142 and perineter ribs 342, filter 200 can be secured in

pl acereaitkr300iand etamed streotsiabimtegmity. edditional ltedby 364 cantdveas $tackihg gutles for

mai ntaining filter 200 suspended fromtop wall 110 of bonnet 100.

[0039;},£ﬁio’%iiﬁge§uc3&9iv€wahersf3ﬂot her held in place by nmeans of small
proj ections or detents 150 integrally nolded on the outer surface of the

si de of b S 1 I rs med
R el P e e e e et B G B et o e
as to,_snugl cei ye detents,150 wh [ 0Q.1s unt.e et

100, R P i B Ru¥SruaRuFr R AR ERYEY B85 dR R g R af
surface of the side wal] of retainer ?}gg while slots 1%8*@% e formed on
the sandiel IvaIls bapheep dopnd adeguate for 3 fltey hayingFaAren PArKIERAHE SHUMAIFRIIRr 300
to be held to bonnet 100 by another nechanismor a tension fit. [0040] Wile
t he pwakéhd of herewet 1@&h REEMAde20Mds es¢dbexdway phexasinle enlyeandqny ddtes megiing
enbodi nents set forth in considerable detail for the purposes of naking a
conpl mivenglitdedso sipopeitict besintilee propertiessnmibeanii@dnent s are nerely
exenplary, and are not intended to limt or represent an exhaustive

enumqo@ﬁbpn of @b LsRRMECtiRerdbp hiRnibly 2OLHIRR 200 Bsh 5EPREePintd Afaihét\3BOLIroN,
therefore, shall be defined solely by the followng clains. Further, it

vt BRIk 3520 kbl s el shanags oy b
of t hlgreifer}gﬁg,t gil?er;'ZOO extends beyond all of perimeter ribs 142, thus leaving no area above top
wall 110 of bonnet uncovered by filter 200. As described above, ribs 142, 144 can support filter
200 and maintain filter 200 suspended away from top wall 110. Preferably, filter 200 also covers
projections 146 of bonnet 100. Retainer 300 can be placed on filter 200 on bonnet 100 or the
retainer-filter assembly can be placed on bonnet 100, such that grooves 346 are aligned with
corresponding projections 146.
[0038] Retainer 300 or the retainer-filter assembly is preferably pressed onto bonnet 100

such that projections 146 are received by grooves 346, sandwiching filter 200 there between.

Perimeter grooves 342 may also receive perimeter ribs 142 and portions of filter 200 to sandwich



CLAI M5 1. Afilter top assenbly for use with a cage bottom the cage

bott om havi.n bottomwall and a plurality of side wal i ni an
openi ng ang 2 1q? 2b74ai sposed on the opening, the filter tggT/grgisdg%@gsﬂcapabl e

of covering the opening, thereby enclosing the cage bottom the filter top
assenbly conprising: a bonnet having a top wall having a plurality of air
passages; one or nore projections formed on the top wall to
Suppeké owterf pdrinteter oitfitee 200 drehbgrvepe cCAtandinglyc onsd retarice 00 _HgAles doged t o
suspend the filter and define a substantially uniformfilter space between

the flight R eRdHpIENGa BEdERonb Y48 hindbrooReS SANARY i Pelfretd: ibs 19D AR perimeter
one or nore flanges extending dowhward fromthe top wall, the one or nore

[ 0988 531 5 A O AT NN By SAARBE o o f B da TGO

secure ter ge

peripheral flanges tendi ng | rally, t e..0r np peri pheral flanges
constf?‘i]éfla?om%‘l‘?@%gflg ‘Ilf@’éggd %‘%P@'g]:egifg)f“ é’rﬂ/w"pgf géj%ﬁb%tei@nt bet ween t he
bonnet and the cage bottom 2. The filter top assenbly of claim1
wher é0039] Retaingr 1000anty fertheriheldiagacgdy rmeans oé small praiestions opgelantig
facing the cage bottom having an interior dinmension and an exterior opening
havi rigQamegeatie moddedidmibn suten surfdvercfithe sitlewialls of bametl1 ¢k Sindar] yagerttires
exterior dinmension are different. 3. The filter top assenbly of

cl ai g 51064 1850dai be formed inftBe Hide valls by retdinér J00pAlsisheRpoitnsPased a
predeterm ned di stance apart, wherein the plurality of air passages are

o 2R RISE b sl cachadd el on holLOG o chos
;LL;%A}Q%{’{%? ﬁlﬁ‘?@g{ﬁﬁé %é{eh% rr?z];y gé forP33 38 WSinner surface éf th-g@‘redefvivaltlf &¢ top
retainer 300, while slots 150 may be formed on the side walls of bonnet 100. It is also possible to
dimension retainer 300 to be held to bonnet 100 by another mechanism or a tension fit.
[0040] While the present invention has been described with reference to one or more
embodiments set forth in considerable detail for the purposes of making a complete disclosure of
the invention, such embodiments are merely exemplary, and are not intended to limit or represent
an exhaustive enumeration of all aspects of the invention. The scope of the invention, therefore,
shall be defined solely by the following claims. Further, it will be apparent to those of skill in the

art that numerous changes may be made in such details without departing from the spirit and the

principles of the invention.
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the predeterm ned distance is greater than the caged animal can bite or
grab with its claws. 5. The filter top assenbly of claim1 wherein:
the one or nore projections forma perineter rib positioned al ong
a bonnet perineter of the bonnet and internal ribs selectively positioned
across a surface of the top wall. 6. The filter top assenbly of
claim1 further conprising a retai r%lréIMﬁe retainer constructed and
arranged to be selectively engagable with the bonnet vvherei n the retainer

includes a top giiA68 AR RHBSE AfhiaAabY nbh I AREC BkES HaOhed] SPOSEd On

the top surface to de Ine amr alrflow c |tae I'ow when t he
filter hogpmasslbas g plusligselsidnwalimdedimingom wenmgamd@dmdlﬁm@ﬂ PR system

7. A fidokRinet@p ﬁﬁéﬁt%ﬁiahsenibw céﬁssze\Mfrcsv@l E%E@o ﬁgomeréb%ne@sﬁg%éa%m havi ng
abotto% fg ural ity of efining an opening, the filter

t op asé@%%t@iﬁ%F@%Fe%lﬂvéf”inﬁﬂ'mpﬁe opem ng, t hereby encl osing the cage
Eottom thfa af!:bcinhetrhatvmg assenbly conprising: a bonnet including: a top wall
aving a plura air pa one or nmore projections
formed on the taotﬁié\?@lﬁlhat"@gﬁ}% ﬁﬁ’%{cafrl?ats’éqges’mher ein each projection is
construct ed andmaor angeprdja@tisnsivendd bhéereftop wall tamappdeta fileeravbubimteach i al | 'y
UntTOF Mrbebi i is %&?s‘fr%ctgﬁtﬂ@ﬁtqaﬁér%ﬁ 14 bisheid @8 q&x&h&d@déﬂnelalswstmmﬁy Unf8gsages

acr oss onnet retal
ﬁlter space between the filter and the plurahty of air passages across the bonnet;

one or more flanges extending downward from the top wall, the one or more
flanges constructed and arranged to engage the lip of the cage bottom to secure the filter top
to the cage bottom; and

one or more peripheral flanges extending laterally, the one or more peripheral
flanges constructed and arranged to restrict any lateral movement between the bonnet and the

cage bottom.

2. The filter top assembly of claim 1 wherein:
the plurality of air passages define an interior opening facing the cage bottom having
an interior dimension and an exterior opening having an exterior dimension, wherein the

interior dimension and the exterior dimension are different.

3. The filter top assembly of claim 1 wherein:

the plurality of air passages are spaced a predetermined distance apart, wherein the
plurality of air passages are sized and arranged to prevent a caged animal from obtaining a
purchase position on the bonnet and to prevent the caged animal from accessing the filter

through the plurality of air passages.

4. The filter top assembly of claim 3 wherein:
the predetermined distance is greater than the caged animal can bite or grab with its

claws.

5. The filter top assembly of claim 1 wherein:
the one or more projections form a perimeter rib positioned
along a bonnet perimeter of the bonnet and internal ribs selectively positioned

across a surface of the top wall.
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a retainer surface; and one or nore grooves disposed on the
retainer surface, the one or nore grooves constructed and arranged to m nor
the one or nore projections of the bonnet such that the one or nore grooves
may receive the one or nore projections to secure the retainer to the

bonnet and to further retain th L]t et ween. 1 he honnet .1 he
retainer, wher eﬂ?? ﬁﬁeé QR ISSFRARY OﬁgfaggI13@?F?feﬁoglpéﬁﬁlggaéﬁﬁéne\rmt?%rré?#ég}bonnet or
filter cansinetddemiliavehgediodetstloctivslecraopatde with the banmet, whereimthe rétaineer t op
assenbl. | L[ | TINE : | e

rot ai nafcies | B Sirfact il Glbyintfly € BeBE! pftliBh 8L IRTRORR HMAROE,

r et ai nefefiapen eiiflew channet wrfgeititrie dirfloynwhan thedtiea tanpssanbly a8 wiedd ar r ay.

10. Theohhddi@h witih RSk Mclobyskdndi m 7 wherein the retainer further

i ncludes one or nore retainer ‘projections extending toward the bonnet, the
one or nore retainer projections defining a retainer space between the
retai ner ands.t h& filtet foprassembly for udd withtaecapé bdterm fthp casdenbimhasinge ai m 7

wher ein_th | v , it im7
i spos e G PRLEICE Bty Gl REMY iRt SLOBRAL, IR it KpSRaRRsly Bygbfect ' of
subst antficabéringtthe hpmine, e} hcmiclming dhs cage dodoMathe flier topgsFmidy f aci | i t at e

ai rrovgo\q@ﬁilgin?he filter top assenbly is used in connection with a
ed ra

ventil at k system
a bonnef including:

a top wall having a plurality of air passages;

one or more projections formed on the top wall to support a filter, wherein each
projection is constructed and arranged to suspend the filter and define a substantially uniform
filter space between the filter and the plurality of air passages across the bonnet; and

a retainer including:

a retainer surface; and

one or more grooves disposed on the retainer surface, the one or more grooves
constructed and arranged to mirror the one or more projections of the bonnet such that the
one or more grooves may receive the one or more projections to secure the retainer to the
bonnet and to further retain the filter between the bonnet and the retainer, wherein the retainer
is selectively engagable with the bonnet or filter and selectively positionable above the filter.

8. The filter top assembly of claim 7 wherein:

the retainer surface defines one or more retainer apertures.

9. The filter top assembly of claim 8 wherein:

the retainer apertures are constructed and arranged to form a grid array.

10. The filter top assembly of claim 7 wherein the retainer further includes one or
more retainer projections extending toward the bonnet, the one or more retainer projections

defining a retainer space between the retainer and the filter.

11. The filter top assembly of claim 7 wherein the retainer further includes a
substantially U-shaped projection disposed on the retainer surface to define an airflow
channel, the substantially U-shaped projection constructed and arranged to facilitate airflow

when the filter top assembly is used in connection with a ventilated rack system.
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