W96/ 35499 - \!,
FI LTER DEVI CE '

of the |
devi ce,

conputer disk drive systens.
Magnetic di sk driP&Twhi ch ar¥°'i!r§

'~

nvention The present

Descri ption of the Prior M
é‘ﬁ'ﬂf“?ﬁm;‘}) ON t hr ough'$d

xr ; 4§ 2
BACKGROUND OF T %ﬂﬁlﬁ 073’Yf

i nventi
5 and in particular to a filter device which is utili Z

? | d
)n relates to afllte.

F\AA

Lt J n')n

‘|V
V't he

[N

(71) Applicant: DONALDSON COMPANY, INC. [US/US]; 1400
West 94th Strect, Minneapolis, MN 55440-1299 (US).

(72) Inventors: BELLEFEUILLE, Cynthia, D.; 10090 Amsden
Way, Eden Prairie, MN 55438 (US). DALLAS, Andrew,
J; 5015 - 148th Path, Apple Valley, MN 55124 (US).
WRIGHT, M., E; 12810 Germane Avenue #109, Apple
Valley, MN 55124 (UUS). MADDEN, Michael, A.; 3221
Canterbury Court, Woodbury, MN 55125 (US). NUNNINK,
Suzan, K,; 5118 - 107th Street N.E., Delano, MN 55328
(uUs).

(74) Agent: BRUESS, Steven, C.; Merchant, Gould, Smith, Edell,
Welter & Schmidt, P.A., 3100 Norwest Center, 90 South
Seventh Street, Minneapolis, MN 55402-4131 (US).

conput er i
can | ead i M@ﬁ&e@&&ﬁﬂg \MTE[ P r=) hnmnnnn%ﬂt@%w%én
been f o{ifft) IntérentionshPetent Clessifieptioncfiit | evel S 0 (mmumﬁpamumwm | ead W@ 96/35499
corr osi n \BOIDI$3/04, 46710 GHIB:38/14cad t O fM of .t j sk driv
over cong t hese Droblens t he syst ??%yg@uf?6ﬂ&“9&
.devices|which renpve parti es anE% nd en v
cont ani St Al e o ¢ bl L R
(22) International Filing Date: 1 May 1996 (01.05.96) 1P, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,
M MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
¢ S S1, SK, T, T™, TR, TT, UA, UG, UZ, VN, ARIPO
(30) Priority Data: pa LS, MW, SD, SZ, UG), Eurasian patent (AM,
08/439,825 12 May 1995 (12,05.95) USs AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,
= maCH,D&Im;E&FLELGBJﬂLDErrLU]WC

Published
With international search report.

(54) Title: FILTER DEVICE

28

(57) Abstract

OO RO U OO OO RN AOUOOUINROUR NN SO NN NN SN

A filter device {10) filters contaminants from air for magnetic disk drive systems. The filter has layers of permeable fabric material
allowing flow through the filter. An adsorptive slurry (18) is deposited in a discreet pattern onto one layer (16) with a cover layer mounted
over the adsorptive deposit. The slurry retains a high adsorptive material surface area for improved adsorption of contaminants. The shurry
is placed onto the base material using a screening or other similar application method.




utilized include breathers, recirculation filters and static pouches.
Hard disk files normally need to be vented to the 20 atnosphere of the
surroundi ng environnent to prevent excess pressure building up in the
head di sk encl osure. Duri ng operation, files will heat up and air wll
fl ow out of the head di sk encl osure. The thermal cycling of the assenbly
wWill result iWO&5/B5492 ow i n and out of the enclosure. OrganicPk 073
condense on the surface of the disk causing the head to stick to the
surface of the disk (stiction). Thegmﬂqghhbgv:cg f|In1technoIogy utilized
in the higher density disks ang P Weight netals
utilized in the disk file 2 ble to corrosion as

well . Chenical B0 o&:adsaeﬁLth_Imxgnzmms have been devel oped to provide
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renoval of particulate c nta nant s net i G .dri cone
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size of the 35 ¢¢mpunex'dndkeépetee$9%tamse_th|ckness of the filters needs to

become nore andg nor SdRHIREE oMb E O Balidnggr eat er
Magnetic disk drives which are used in high numbers
throughout the computer industry regquire a clean environment
10 to operate. Contaminants can lead to corrosion and other
problems with the components. It has been found that even
ambient levels of urban pollution can lead to corrosion which
will also lead to failure of the disk drives. To overcome
these problems, the systems may be equipped with filter
15 devices which remove particles and corrosive and condensable
vaporous contaminants from the system air. Filter devices
utilized include breathers, recirculation filters and static
pouches.
Hard disk files normally need to be vented to the
20 atmosphere of the surrounding environment to prevent excess
pressure building up in the head disk enclosure. During
operation, files will heat up and air will flow out of the
head disk enclosure. The thermal cycling of the assembly
will result in air flow in and out of the enclosure. Organic
25 wvapors condense on the surface of the disk causing the head
to stick to the surface of the disk (stiction). The new thin
film technology utilized in the higher density disks and the
high strength to weight metals utilized in the disk file
assembly are very susceptible to corrosion as well. Chemical
30 or adsorptive breathers have been developed to provide for
removal of the vaporous and gaseous contaminants in addition
to removal of particulate contaminants.
As magnetic drives become more and more compact,
smaller components are regquired. Therefore, the size of the
35 £ilters and especially the thickness of the filters needs to
become more and more compact while providing greater



protection. The decreased size and the air flow generated by t he hi gh

speed nechani sns can cause a pressure differenti al to occur across a
breather or recirculation filter. Therefore, it is necessary that the
filter device provide 5 adequate flow through the filter to prevent great

pressure differential w.thin the drive. If a large pressure

di f ference domo%Bs4®op across a filter, unfiltered | eaks RETIUSGHNS0T3r

wi thin seals, bearings or other noving parts. Wth recircul ation

filters, a hi gh Qith ?EEF&' a&hgrgééfgfseépsikgcérﬁﬁ%ﬁé 11e Bl SPReNPrdd B 1o

the drive during ini

exa e of
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filtering of air

portion for ads o mgngiﬁ‘ﬁr?’%‘? Ig}é’:eegﬁteﬁnﬁ"pgfﬁﬂ??gm %%deﬂff%%é%ggust

be cut and the (aﬁﬁte&-sntiah iveithin ‘the drive. If a large pressure
difference does develop across a filter, unfiltered leaks
will occur within seals, bearings or other moving parts.
With recirculation filters, a high differential pressure
10 increases the clean up time of the drive during initial burn
in and spin up.

An example of a prior filter device is represented
by U.S. Patent 4,657,570 showing an Air Filter Device,
assigned to Donaldson Company, Inc., the assignee of the

15 present invention. Although the filter device provides
filtering of air in magnetic disk drive systems, the
activated carbon portion for adsorption of corrosive gases
and potential condensates must be cut and the construction is
relatively complicated. Therefore, the device has higher

20 manufacturing costs and requires greater assembly time. In
addition, the filtering portion needs to be cut, thereby
leading to possible contamination of the filtering device
during assembly. In the extremely clean conditions which are
needed for the filtering devices, cutting of portions of the

25 filter media can cause contamination and qualiﬁy contzrol
problems.

It can be seen then that new and improved filter
devices for disk drive systems are needed. Such devices
should provide for filtering air and removing gaseous

30 contaminants from contaminating the disk drive system. 1In
addition, filter devices should have a construction whick
provides for a very narrow profile with adequate clearance in
the disk drive system. Such a device should be inexpensive
and easy to manufacture without contamination during the

35 assembly process. The present invention addresses these as
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relatively conplicated. Therefore, the device has higher 20 manufacturing

costs and requires greater assenbly tine. In addition, the filtering
portion needs to be cut, thereby | eadi ng to possi bl e contam nation of
the filtering device during assenbly. In the extrenely clean conditions
whi ch are needed for the filtering devices, cutting of portions of the
25 filter med¥@%¢¥d9%cause contamination and quality control PCT/PssslosTas.
It can be seen then that new and inproved filter devices for disk drive

systens are neegelll asSdthe#lepirblems afendihgadowitd fRilterl deviegsaforand

renovi ng gaseous. ] s fromcontam nating the disk drive system
In . addition,a%ggtgfgﬁéégkggﬂ%ﬁould have a construction which provi des

for a very narrow profile with adequate cl earance in the disk drive
system Such a device shoul d be guMARMNOFVEHE INMVENTIONY to nanufacture
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i nventi on addresses t hese ‘as -2
filter devices such as are commonly used with magnetic ‘disk

) drive systems.
According to the present invention, the £filter
device utilizes a base layer héving an adsorptive slurry
10 deposited onto the base in a discreet pattern. The
adsorptive slurry is a dispersion of adsorptive material such
as an activated carbon or catalytic material for removal of
contaminants from the air for the disk drive system. A cover
layer is applied over the adsorptive slurry deposit to
15 provide for an area around the deposit for sealing.
The adsorptive slurry can contain other additives
for removing various types of contaminants. However, in a
preferred embodiment, the slurry does not contain a binder or
latex to hold the adsorptive material together. Elimination
20 of the commonly used binder material provides maximum surface
area of the adsorptive material for adsorption of the
contaminants. )
In a preferred method of making the filter device,
a rotary screen type device is utilized to apply the
25 adsorptive slurry. In one preferred method, the slurry is
deposited onto a rotary screen which engages the base layer.
The cohesive strength of the slurry provides for the slurry
transferring from the screen to the base layer in a discreet
pattern. It can be appreciated that some drying may be
30 required prior to applying the cover layer to help maintain
the shape of the deposited adsorptive component. Individual
filters are then cut from the resulting composite and the
edges sealed. An adhesive portion may be applied to one side
of the filter device to provide for mounting to the disk
35 rive system. Various types of filter and support materials
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wel | as other problens associated with filter devices for di sk drive
syst ens. SUMMARY OF THE | NVENTION 5 The

present invention is directed to a famly of filter
commonly used with magnetic disk drive systens.

devi ces such as are
Accor di ng

to the present invention, the filter device utilizes a base |ayer

havi ng an adsOvV@®¥3d49%| urry 10 deposited onto the base

in  RCHPIEPEOI

pattern. The adsorptive slurry is a dispersion of adsorptive |
material such campeancubineditod suRPOTR and satalyttire AdsoFPELVe FeRASIGval
of ~contam najseH r Havehetdkl fobpditciddl Si€cl i thesyihesanddd coueer and

| ayer is applied over the adsorptive slurry deposit to 15 provide for an
area around the ?Rﬁﬁiﬂ “PBr seal i ng. The adsorptive slurr

can contain other additiv@bese andnvardausidtderari¥astagpsanss Teakizhf %t S.

However,

bi nder

or

inas

now 18hELhEch AHARHEEER  ze the Sheddtidipagensdinted out with
particularity in the claims annexed hereto and forming a part
hereof. However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reference should be made to the drawings which form a

10 further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a

preferred embodiment of the invention.

B DESCRIPTION OF W

15 In the drawings, wherein like reference letters and
numerals designate corresponding elements throughout the

several views:
Figure 1 shows a top plan view of
according to the principles of the present

a filter device
invention;

20 Figure 2 shows a side elevational view of the filter

device shown in Figure 1;

Figure 3 shows a bottom plan view of the filter device

shown in Figure 1;

Figure 4 shows an exploded side elevational view of the

25 breather filter device shown in Figure 1;

Figure 5 shows a flow chart of the method of making the

filter device shown in Figure 1;

Figure 6 shows a top plan view of a sheet of material
with the adsorptive layer added during manufacturing of the

30 filter device shown in Figure 1;

Figure 7 shows a diagrammatic view of the screening
device utilized in making the filter device shown in Figure

1;



| atex to hold the adsorptive material together. Elimnation 20 of the

commonl y used binder material provides maxi num surface area of the
adsorptive material for adsorption of the cont am nant s.
In a preferred nethod of making the filter device, a rotary screen type

device is utilized to apply the 25 adsorptive slurry. In one preferred

net hod, the sIYPP§BHE  deposited onto a rotary screen whi chPenysspsotshe
base Iayer The cohesive strength of the slurry provides for the slurry
transferring fromth@igoreea showderbaselotledr sideaeliesasrimal viest off

It can be appreg ﬁ‘% t SodiERed" ¥E ”%}”‘Eﬁ@é‘rc”(&f&%w rEcbd¥diQly Lo 2RHeY! NY

t he .cover | ayer to Remal ntal n deposited adsorptive

e
conponent . | ndi RrdRgrPles o the §r§P€théﬂ"%‘E19’i"orﬁ°tdhe resul ting conposite
and the edges sed@iligure A shivesiare epplioded shgebelepatieshl oriewe ofi @e

of the'filters degica  Supi@iddiR | 8E TRUHIRAL Oableed MecdRadhhV oS TR

Var i ous types of flltei port materials
-3 principles o t e present invention.
L]
DETAYLED DE IPTION OF THE PREFERRED EMBODI ]

Referring now to the drawings, wherein like

10 reference numerals designate corresponding structure

throughout the views, and referring in particular to Figure

1, there is shown a filter device, generally designated 10.

In a first preferred embodiment, £filter device 10 is a

breather filter. The filter device 10 includes an active

15 filtering media area 12 surrounded by an outer sealed portion
14.

As shown in Figure 2, the filter device 10 has an
extremely narrow profile. Referring to Figure 3, the
breather filter device 10 includes an annular acdhesive layer

20 28 affixed thereto. The adhesive layer 28 affixes to the
filter device and includes a second adhesive side with a
peelable paper layer which can be removed for affixing the
filter to the appropriate position on the housing for a
magnetic disk drive or other apparatus. Although, the filter

25 device 10 is shown as circular, it can be appreciated that
other shapes, such as rectangles, ovals or other common
shapes may also be used.

Referring now to Figure 4, there is shown an
exploded view of the filter device 10. The filter device 10

30 includes a number of layers fused or otherwise joined to
contain an adsorptive deposit 18 in the active filter media
area 12. The adsorptive deposit 18 is normally placed in a
discreet pattexrn on a base material 16 which in a first
embodiment includes three layers combined to form the base.

35 In the preferred embodiment, the adsorptive deposit 18 is an
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can be conbined to support and retain the adsorptive deposit whi ch have
the properties for the intended use and appl i cation. These
and various other advantages and features of 5 novelty which characterize
the invention are pointed out with particularity in the clains annexed
hereto and formng a part - hereof. However, for a better

under st andi ng W@96/35499 i nvention, its advantages, and the R ER06/86073
obtained by its use, reference should be made to the drawin s V\/ni ch form
a 10 further pRISIFBATE, SAHEY hiTE 46cBRBOFYTSH YiEdc Ai FEFORF PrIRkiRe: |

in which there iwypd Ipﬁdeabedaandxpllaa;med)duhmmafpe:efermdtleertnmc'd;men@f

the invention. vﬁ'ler ei ﬁ cf(omnos ipg! %ESQE§§R|1%H1%eQ: aT%pBB@.\W NePedS 20

In the draw ngs, e reference letters and nu ral s desi nate
correspondi ng el%ﬁmvémh?o%?fbtﬁr PRBA effigiensy pemhgan 2. ﬁ"
shows a top psanche qémbrade flidyeer 20eds aft adsorptive material holdxng layer

24 which receives the adsorptive deposit 18. In the
preferred embodiment, the three layers 20, 22 and 24 are
joined together in a base sheet 16 prior to deposition of the
adsorptive layer 18. It can be appreciated that the discreet
10 deposits of the adsorptive layer 18 may be put on the base
sheet 16 in multiple rows, for higher production volume, as
shown in Figure 6. Covering the adsorptive deposit 18 is a
cover layer 26 which extends beyond the edges of the
adsorptive layer to seal the adsorptive material 18 within
15 the filter device 1.0. In the preferred embodiment, the
support layer 20 is a polymeric open screen or woven
material, while the adsorptive material holding layer 24 and
cover layer 26 are permeable fabrics, either woven or non-
woven materials. The doubled sided adhesive layer 28 is
20 applied to the cover layer. The adhesive layer 28 is annular
and preferably has a smaller diameter opening than the
diameter of the adsorptive layer 18.
Referring to Figure 5, steps for making the filter
device are detailed. As explained above, the three layers
25 20, 22 and 24 are combined toc form a2 base 16. The adsorptive
materials 18 are prepared as a slurry for application to the
base 16 in a discreet pattern. The slurry is then deposited
on the base 16 through a screening or other transfer process.
Following drying and application of adhesive to the base and
30 adsorptive layers of the filter for attaching the cover layer
26 to the composite base 16. Individual filter devices 10
are cut from the resulting composite, as shown in Figure 6.
The edges are then welded, thereby sealing the adsorptive
material 18 within the filter 10. The adhesive rings are



according to the principles of the present invention; 20 Figure 2
shows a side elevational view of the filter devi ce shown in Figure 1;
Figure 3 shows a bottom plan view of the filter device shown in Figure
1; Figure 4 shows an expl oded side el evational- view of the 25
breat her filter device shown in Figure 1; Figure 5 shows a flow
chart of the M¥OREH4M| nuking the filter device shown in PCTUSI/08073
Figure 6 shows a top plan view of a sheet of material with the

adsor pti ve | ayerthshebplifedngndanhé dateathey Gilthe dévide |1krisdeerdy Edmwn
in Figure 1; se. Higure 7 shows a diagrammtic view of the screening

device utilized 1n naking the filter device shown |n F| gucgs 1;
-4- Referring to Figure 7, orptive layer

application steps are shown. In a first method, the
5 adsorptive layer 18 is applied on a rotary type screening
apparatus 36. The screening apparatus 36 includes a cylinder
38 and a complementary opposed roller 40. The cylinder 38
includes a screen portion 42 positioned along its periphery.
A pump 44 delivers the adsorptive slurry onto the screen 42.

10 The excess is then removed and the screen 42 rotates with the
cylinder 38 to engage the base material 16. The adsorptive
material may be printed onto either a stationary sheet or a
moving web with the rotary screen printing device 36. A
desired deposit pattern is created in the screen 42 by any of

15 the processes well known in the industry, such as by using a
mass woven screen or acid etching a metal screen. .The
adsorptive slurry is applied to the back of the screen 42 and
pressed into the openings of the screen 42 by a rubber blade,
roller or similar device.

20 As the rotary screen engages the base layer 16, the
cohesive strength of the adsorptive layer is such that when
the screen 42 is pressed onto the filter base 16, the
adsorptive material from the screen 42 transfers to the base
16. The screen mesh and thickness must be sized for the type

25 of adsorptive material 18 and the amount of material which is
to be deposited. In the case of an activated carbon
adsorptive slurry 18, the weight of the adsoc:otive layér is
20 to 100 grams per square meter. For example, in a one inch
filter, the deposit will have a mass of anywhere between 4 to

30 20 milligrams per device 10. It can be appreciated that the
weight of the adsorptive layer 18 will depend on the density
of the adsorptive material which is deposited.

Following deposition of the adsorptive layer 18,
the slurry will be wet and may require drying. Therefore,

35 the base 16 having the slurry deposited thereon may be passed

-7-



Figure 8 shows an expl oded si de el evational view of a second enbodi nent
of a filter device according to the principles of the present

i nvention; and Figure 9 shows an expl oded side el evational view of
a 5 third enbodinent of a filter device according to the principl es of
the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT  ( SY0 96135499 Referring now to the drawi ngs, WPERESH0607ke 10
reference nunerals designate correspondi ng structure t hr oughout
the views, and rehepnghgai ndppittg capparatusti ¢éire In additbowm, | Sodhowing

filter device, asly éiﬁshﬂﬁ@éﬁﬁé 19 rayer' asa hay Stapgwf eidriykive for
enmbodi nent , fllter gevlce 10 i s B deV|ce 10

th i)t f | t
i ncl udes an acti GBPIELRY | the ﬁfﬁ’eﬁe&ﬂ’eﬁr gg E%u?l?%sﬁ’rﬂﬁﬁ %)7 I m%ﬁflé‘rn S1%al ed
portion 14. the edges are Aeaipdwwitim am gllrt@aspm-%eseallitngr dgwiree5d0 has

an - extremelgy narrow profHd QdsorpEebE iyt 98FnaYNesed sevieRdl types of
active materials including activated carbon, activated
alumina, molecular sieves, ion exchange resins or other
functional resins and polymers, diatomaceous earths, silica
or clays. In addition, the adsorptive materials may be
10 impregnated with other chemicals for selective adsorption.
These impregnates include inorganic materials which can be
impregnated using either an aqueous or organic solutiocn. A
specific choice of the impregnating solution depends on the
intended use and application. For example, if acidic ash
15 such as sulphur oxide, or nitrogen oxide, hydrogen sulfide,
hydrochloric acid and sulphur based acids are being removed,
the carbon can be impregnated with water scluble carbonate,
bisulfite, sulfate or hydroxide salts. In addition, low
molecular weight or polymeric amines can be used for removal
20 of acid gases and acidic organic vapors such as carboxylic
acids, alcohols, and phencls. Organic and inorganic halides
such as potassium iodide can be impregnated into the carbon
for removal of basic vapors such as N-methypyrrolidone, and
other organic amines. The slurry may also be impregnated
25 with sulfate salts for removing ammonia and other low
molecular weight amines. If the area is contaminated with
aldehydes and ketones, such as formaldehyde and methyl ethyl
ketone, the carbon can be impregnated with 2,4
dinitrophenylhydrazine. Catalytic materials may also be
30 added such as copper or nickel, or oxides of manganese,
copper or nickel.

The slurrxy may alsc have a viscosity modifier,
resin or latex added. A viscosity modifier is preferably
used to prevent £filming of the adsorptive materials. 1In a

35 preferred embodiment, the slurry does not contain a latex or

-8~



breather filter device 10 includes an annul ar adhesive |layer 20 28 affi xed
thereto. The adhesive |ayer 28 affixes to the filter device and

i ncl udes a second adhesive side with a peel abl e paper |ayer which can
be renpved for affixing t he filter to the appropriate position on the
housi ng for netic disk drive_or other apparatus. Although, the
filter 25 devﬁ%% Q%V s shown as circular, it can be appr eci at RCX/U$9806073

ot her shapes, such as rectangles, ovals or other common shapes may al so
be used. binder Ref dyalidng-heovadspriEitjwee mhteriiade tiogethewn &hereby

expl oded vi ew obrbbeaihdt %{aﬁﬁﬁhceaé’&rpzﬁ%ef ')né@ér%v' g@rilcs0 der%J U§S§ a
nunber of layers .fused. or rwi se %f'fe :é%. ntarg %fsor gg
deposit 18 in tﬁgsaf?Fﬁ@qu el ar algre %ﬁkﬁ ft 18
is normal ly pl asdurim Ipses(yenyrééttbafexﬂitsondaOBBSevaasuwf&ne B&ewhlca in
a first egboﬁkaféiréé‘céuhb@ﬁimﬁaﬂée@f e sFusppiiad rbea&armf@ecmsgo%%

In the preferred engo | ment, the adsorgtrve deposi t I S
B e surface area capacity of the acc;ve Sathon.

! Referring now to Figure 6, there is shown a large
sheet of base material 16 having the adsorptive deposits 18
placed thereon. It can be appreciated that the method of the

10 present invention provides a fast method of producing filter
devices 10 in large gquantities without contamination due to
cutting the carbon materials as was done in prior adsorptive
devices.

It can be appreciated that the layers of the filter

15 device 10 may be any type of woven or non-woven materials

' that are sufficiently tight to contain the adsorptive deposit
18. The layers can be a single or multiple ply, depending on
the desired properties of the composite. It has been found
that particularly useful are fabrics which have appropriate

20 surface densities for the deposition of the adsorptive or
catalytic 1ayei:. It should be noted that cne of the sides of
the composite should possess sufficient void wvolume into
which the adsorptive layer can be deposited to maintain the
shape of the adsorptive oxr catalytic layer when nipped

25 Dbetween the rollers to ensure contact of the adhesive and the
fabric layers.

An example of one preferred embodiment of the
filter device includes an adsorptive slurry having a
composition of 7 grams of xanthum gum which is wetted with

30 isopropyl alcohol. This is mixed with 20 grams of potassium
carbonate and 653 grams of water. 320 grams of PCB-G
activated carbon, which can be obtained from Calgon
Corporation, is added to the thickened solution. Following
mixture of the solution, the slurry is ready for applicatiocn.

-9-



adsorptive slurry which is deposited with a screen printing type
process, as explained hereinafter. In the enbodi nent shown, the
conposite base 16 includes a support |ayer 20 receiving a HEPA or ULPA
efficiency nenbrane 22. Mounted on 5 the nmenbrane | ayer 22 is an
adsorptive material holding.layer .24 which receives the adsorptive
deposit 18. WQ96/35498 preferred embodi nent, the three | afExesypsd3> and
24 are joined together in a base sheet 16 prior to deposition of the
adsor ptive | ayerTi8. adsoxprivBesippredian sdet ﬁafl?‘??en?diwl% CRAFTSGH s
of the adsorptivgnd aeFeak? aB¥abehiptcurrishecbase sheet 16 in nultiple
rows, for higher production volune, as shown in Figure 6. Covering the
adsorptive deposit 18 is a cover layer 26 which extends beyond the
edges of the adsorptive layer to sealTaPhe &hdsorptive material 18 within

15 the filteg device 10. typhBal hequiEfieritadaasbost teniCagaedty  support

| ayer 20 is a polyneric open.s L&en or woven %mﬁ lal, while the
adsorptive material hol ding Ia§8 P and cover’ afg{ 26 are perneabl e
fabrics, either woven or non- E:S woven material s3-4 ™ doubl ed si ded
adhesive layer 28 is cl, 8.7 mgs
HC1 1.6 mgs
10 NO, 4.0 mgs
Table 2
Brunauer Emmett Teller (BET) Surface Area
PCB-G Carbon 968 m*/gms
15 Slurry 841 m?/gms

In the embodiment described, the slurry is pumped
to the interior of the zrotary screen with a repetitive
circular patter of .7 inches. The deposition of 13

20 milligrams + 4 milligrams dry weight of slurry is printed on
either a base of polyethylene or similar hydrophobic or non-
wicking web having a Frazier air permeability of at least 4
cubic feet per minute per square foot at cne-half inch water
pressure drop, as measured on a Frazier permeability tester.

25 In addition, other permeable non-woven materials, such as a
spun bonded polyester non-woven which is laminated to a
membrane, may be used. A fine screen is typically used for
proper distribution of PCB-G activated carbon. The resulting
filter device 10 will typically have a one inch diameter with

30 the adsorptive capacity as stated above. )

Many prior art filters have low Frazier
permeabilities, in the neighborhood of .1 cubic feet per
minute per square foot, which causes a large pressure drop
across the filter. The permeability of the filters 10 of the

35 present invention are much higher, typically having Frazier
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20 applied to the cover |ayer. The adhesive |ayer 28 is annul ar and
preferably has a snaller diameter opening than the di aneter of the
adsorptive |ayer 18. Referring to Figure 5, steps for naking
the filter device are detailed. As explained above, the three |ayers 25
20, 22 and 24 are conbined to forma base 16. The adsorptive materi al s
18 are prepar 8¥08E35499s| urry for application to the base 1BCY/US94/06073
discreet pattern. The slurry is then deposited on the base 16 through a
screeni ng or ot hdrnieadidfieiepr tneshe rangkoldfowihgtar ybigcahdcafgekcaeron

of adhesive to tag %S;@%ﬁgfgaéaeept | MRel-8¥6FS, Ofhd h%éééﬁterir_iﬁntion

attachi ng the cover Tayer to the conposite base ndi vi.dual
filter devices FPeriegresc@ TIm PPl I uPIFHRI O t BPadVSH fin 9%
Figure 6. _ Tfiﬁ_&'cﬁii@ﬁ& af ecHeh@rioel ahetl, \gﬂ'iié.!eehglimriimg hiighaadsoymtiive
?gferlal 18 vgtrgéﬁégy%yﬂllter 10. The adhesive rings are

Referring now to Figure 8, there is shown a second
embodiment of the filter device showing an adsorbent pouch
configuration, generally designated 10A. The absorbent pouch
10A is mounted onto an interior surface of the magnetic disk

10 drive system or other system to generally filter contaminants
and remove corrosive elements. In the absorbent pouch filter
10A, an adsorptive deposit layer 18 is placed on a base iayer
22 which is preferably a hydrophobic permeable membrane. An
adhesive layer 28 is applied over the adsorptive layer 18.

15 The adhesive layer 28 and the membrane layer 22 seal around
and retain the adsorptive layer 18. The adhesive layer 28
affixes to an interior of the magnetic disk drive or other
system by removing a peelable paper layer. As the air
circulates throughout the interior of the magnetic disk drive

20 or other system, the adsorbent pouch filter 10A xremoves .
contaminants.

Referring now to Figure 9, there is shown a third
embodiment of a filter device according to the principles of
the present invention, generally designated 10B. The filter

25 device 10B is a recirculation type filter for filtering the
air as it is recirculated through the magnetic disk drive orxr
other system. The recirculation filter 10B includes an
adsorptive layer 18. The adsorptive slurry 18 is deposited
onto a base layer 34 which is similar to the base layer 16

30 for the breather filter device shown in Figure 4. However,
for a recirculation filter 10B, a pair of base layers 34
sandwich the adsorptive layer 18. In addition, cover layers
32 are attached over the base layers 34. The cover layers 32
may be woven polyester or other material which provides

35 satisfactory permeability. It can be appreciated that with

-11-



then applied and the breather filter device 10 is ready for use.
Referring to Figure 7, the adsorptive |ayer application steps are
shown. In a first method, the 5 adsorptive layer 18 is applied on a
rotary type screening apparatus 36. The screening apparatus 36 includes
a cylinder 38 and a conpl enentary opposed roller 40. The cylinder 38

i ncl udes a scWOA3B9?Pt i on 42 positioned along its periphery. PCT/USIRORTIp 44
delivers the adsorptive slurry onto the screen 42. 10 The excess is then
renmoved and t hetlsiy earafgementt eirfiiow ¢dre pass tigoyghe thesreeirgriaidonhe

base material 1657 e 138SH Rlie¥er dirdBHi®hl fcHBUL BepPésdtinglbanle & dher a
stationary sheet, Qr , noving web with the rotary screen printing device

a
36.7 A desitEPIef368r pattern is created in the screen 42 by any of 15
the processes wel | knownItncamde appsecigteslichassths vasigysaembo tfoven

screen or acgd cgfa ?I}lé;%iit@t 2hehfdi®R breather £iRASONR, | ¥asstbEHY douch

e e i i rgeteci iy, <sTLER ! Ahg SRR
As the rotary sedarisusencaieinatienbafer! xemovad, ofhecontaminants or used
individually. For example, the breather filter may be used
with an adsorbent pouch and/or recirculation filter.
10 Likewise, the others may be combined for multiple filtering
configurations depending on the filtering needs of the

system.
It is to be understood, however, that even though

numerous characteristics and advantages of the present

15 invention have been set forth in the foregeing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size
and arrangement of parts within the principles of the

20 invention to the full extent indicated by the broad general
meaning of the terms in which the appended claims are
expressed.

-12-



cohesive strength of the adsorptive |ayer is such that when t he screen

42 is pressed onto the filter base 16, the adsorptive material fromthe
screen 42 transfers to the base 16. The screen rmesh and thickness mnust
be sized for the type 25 of adsorptive naterial-18-and-t-he anount of
material which is to be deposited. THIStHNEEE 4B BIENap acti vat ed carbon
adsor ptive sl AR e weight of theadsor BERWCEPayer §s PCIMUSIGHETI00
grans per square meter. For exanple, in a one inch fiTter, the deposit

wi |l have a masdvhst a{wmg#@egew\een 4 to 30 20 mlligr ﬁ
It can be appreci ateg tﬂgﬁ;eghaev;,_cgyelc@mpr@glhge adsor pt ﬁm"l)mllmmml'
depend on the density of tge ad t|ve material which i$ depdsi ted*
Fol | owi ng dep05|t|ona6’f %%? érya er 18, the slurry will be wet

and may require dryi ragfzmbrreamalsbavimtyd@esiernx\@msﬂt@% thergon in
deposifed thereq) eR¥cPEePaTMEern and forming an active-filtering- and

adsorbing media area; and,

a permeable fabric material wmounted to the £first
material and having the slurry trapped intermediate the first
and second materials.

2. A filter device according to claim 1, wherein the
adsorptive slurry comprises an activated carbon material.

3. A filter device according to claim 2, wherein the
activated carbon is impregnated with a soclution selected from
the group of water soluble carbonate, bisulfite, sulfate or
hydroxide salts.

4. A filter device according to claim 1, wherein the
adsorptive slurry comprises an adsorptive material selected
from the group of activated carbon, activated alumina,
molecular sieves, ion exchange resins, functional resins and
polymers, diatomaceous earths, silica or clays.

5. A filter device according to claim 4, wherein the
adsorptive slurry comprises a catalytic material selected
from the gfoup of copper or nickel, or oxides of manganese,
copper or nickel.

6. A filter device according to c¢laim 1, whexrein the
adsorptive slurry comprises an acid removal agent selected
from the group of low molecular weight amines or polymeric
amines.

_ -
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througu Nive rat us 46. In addition, follow ng drying, an
adhesi mu r'mag@mm apply adhesive for applying t cover |ayer 26.
edm
5

In the preferek nt, '~ the edgesTarsesrssal 4l BEEN {an ul trasoni c
seal i ng devi ce 50. The adsorjpti ve REPUACED 18 ndy use sever al
types of active materials including aCtitvated carbon, activated
al um na, nol ecP6BEPRves, ion exchange resins or other f ROT/DBIGIe6073
resins and pol yners, diatonaceous earths, silica or clays. In
addition, the ad3gorptAveiteeer idgdvicenyadmorifingnreegnaate Wi, t hwisdidesim the

chenical s for sehagbiNesAdsS@iREPNrurthed NESRoE{BULIPALASId NGE UdRobgRRHANI C
mat eri al s which gggégéa? hl npregnat ed using el ther an aqueous or ofganic
T C

solution. A oi ce of the inpregnating solution depends on the
i ntended use and application. For example, if acidic ash 15 such as

sul.-phur oxide, o nitgo [ drﬁg._g:ﬂ_. figde, ~3.:mN drqﬁgg - C | d
and sul phur base 'aci%s%g'raggge?%gir%émve , Cﬁ% ttﬁﬁ 8131? tgn)iéan e:%r:.n e
i npr egnat ed wi t hAGEEERLER (HIUETYaEBERRR% comprigpgFaifate Haltste or

hydr oxi de salts. In addition, |ow nol ecul ar wei ght or polyneric

am nes can be usgd fof l‘% . ' S d } di org?%_i Y S

such as car boxyl |§(': A afgligég a 8’8’%%| ?é%r%i%ﬁenﬁ.s?f%‘gagi'c an .eﬁ'ﬁo?&%i C

hal i des adsorptive slurry further is impregnated with .4
dinitrophenylhydrazine.

10. A filter device according to claim 1, wherein the
adsorptive slurry comprises a viscosity modifier.

11. A filter device according to claim 1, further comprising
an adhesive ring applied to one side of the filter device.

12. A filter device according to claim 1, wherein one of
said first and second materials comprises a protective
nonwoven layer and a HEPA membrane.

13. A filter device according to c¢laim 2, wherein the
adsorptive slurry retains an adsorptive surface area capacity
of at least 80% of the activated carbon material.

14. A filter device according to claim 1, wherein the
permeability. of the filter device is at least .3 cubic feet
per minute per square foot at one-half inch water pressure
drop.

15. A method of making a filter device, comprising the steps
of:

delivering a first material past a rotary screen
printer;

-14 - This Sheet Has Been Replaced




such as can be inpregnated into the carbon for renoval
of basi an m@llim rret hypyrrol i done, and ot her organi c am nes.
[ '

The sl ur npregnated 25 wi.th. sulfate salts for renoving
ammoni a and ot her | ow nol ecul ar weij giIS SREREEASIHEENNE area i s

contam nated with al dehydes and kelones,RlﬁﬂlﬁﬁlEas f or ral dehyde and net hyl
et hyl ket OM@9683  carbon can Dbe 1npregnated w th PCHUS96/06073

di ni trophenyl hydrazine. Catalytic materials nay al so be 30 added such as
copper or nickel, OIappxyﬂmg af aiEegpnése, materialppdurey tockefirst side

The slurry may g sc@;eha\e{@e slfip% WisBRELL I Sheeern s @pd) Or latex added. A
erab

viscosity nodifier re use prevent _fil of the
adsor ptive materi al §PP ¥ing & s&F@P r‘F%"cF-e"r?ﬁo&Pn’éh? Einar ?P%FPym%rtFé?%t

contain a | atex or
) 16. A method according to claim 15, wherein the screen
printer comprises a screen and the slurry is applied to a
back portion of a screen and pressed onto the first material.

17. A method according to claim 15, wherein the slurry is
pressed into openings in the screen by a blade or roller.

18. A method according to claim 15, wherein the roller
comprises a screen portion, and wherein the slurry is
delivered through the screen portion to the first material.

19. A method according to claim 15, comprising the further
step of drying the slurry following applying.

20. A filter device having an active-filtering media area,
said filter device being manufactured by a process comprising
the steps of:

{(a) positioning a first sheet proximate a screen
member;

(b) depositing an adsorptive slurry through the screen
member onto the material; '

(c) applying an adhesive onto the material; and,

{d) applying a cover sheet over the first sheet and the
adsorptive deposit.

21. A filter device according to claim 20, f ur t her
comprising an adhesive ring applied to one side of the
filter.
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bi nder t;Tﬁl_d’ tmmmve materi al together, thereby provi di ng

maxi mum ﬂ"’ﬂug mEm surface area for adsorption of the

mat eri al ! ,enbodl ment, t slurry loses very little of
its adsorptlve urfacde area. A 5 pref SHesuenbedsmept f the slurry will
retain nore than 80% of the surfac areaaﬂpg,p@@[l,ty off the active carbon.
Referring now WO%BPe 6, there is shown a Targe sheet oPCHHE%/06073
material 16 having the adsorptive deposits 18 pl aced thereon. It can be
appreci ated that 22he Aefhbrenievhee laFcoyddngrito icirdnt 20n wheyeidcshe fixst
nmet hod of producigheeli | édtiprisesdeyi pestdérive | AbSRowRIANLAYELS atidt NPUkERPA
contam nation due to cutting the carbon materials as was done in prior
adsor ptive dBACEERS- It can be appreciated that the |ayers
of the filter 15 device 10 may be any type of woven or non-woven materials
that are sufficientlyat 'ﬁh.tte&o d‘é?;&bé' dddRaadgorR! | M idePo6) t whereid. thbe

| ayers can be a si depen the desired

|
properties of thé'f"“"fr‘j5 < g‘r’?e ‘f’f&&?g‘g\ééﬁﬁoﬁfh&mﬂvg?‘ﬁgt c%’é???r? TS B Lasef ul

are fabrics which have appropriate 20 surface densities for the deposition

of the adsorpti ve:40r A figgkal ﬁév&chawcorh&ngh%l &hemos£d t:ﬁéfeﬁpe:ﬁé
t he sides of ossess ,suffi,ci ent‘#% vol unme into

whi ch the adsorptaﬂ?grPﬁgg %%Wzﬁ’ecaé‘Bﬁgf?%c? FSEREAFY TP shape of

the adsorptive or catalytic |ayer when ni pped

This Sheet Has Been Rep
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25 between the rollers to ensure contact of the adhesive and the

fabric | ayers. An exanpl e of one preferred enbodi nent of the
filter device includes an adsorptive slurry having a conposition of 7
granms of xanthum gum which is wetted with 30 isopropyl alcohol. This is

m xed with 20 granms of potassium carbonate and 653 grans of water.

320 grans of WGBe/f3499 activated carbon, which can be obt ai NRCI/USSHEEZAI gon
Corporation, is added to the thickened solution. Follow ng m xt ure of
the solution, the slurry is ready for lication. The
adsorptive slurry has the foll owm ng adsorption capacity and surface area

characteristics.

FIG. |




Table 1 5 Typi cal Equilibriun1Adsorption Capacity

Tol uene 4.4 ngs Herr]S 3.4 nys
Clerr] 8.7 nys HC 1.6 nys
10 NJ err] 4.0 ngs

Table 2 Brunauer Emmett Teller (BET) Surface Area

PCB- G Car bon w096/3549968 nierr]/gns 15 S| ur r y PCT/US96/06073

841 nferr]/gns In the enbodi nent described, the slurry is
punped to the interior of the rotaryzﬁfreen with a repetitive

circular patter of .7 "inches. The* "deposition of 13 20 mlligrans 4
mlligranms dry weight of slurry is printed on ei ther a base of
pol-yet hyl ene or simlar hydrophobic or non- wi cki ng web having a
Frazier air perneability of at |east 4 cubic feet per mnute per square
foot at one-half inch water pressur éBdrop, as neasured on a Frazier
perneability tester. 25 In addition, othgr pernmeabl e non-woven naterial s,
such as a spun bonded pol yesier non- whigh is lamnated to a

A I RS —————

OGO TR,

FIG. 4



menbrane, may be used. A fine screen is fypically used for pr oper

distribution of PCB-G activated carbon. The resulting filter device 10
will typically have a one inch diameter with 30 the adsorptive capacity as
stat ed above. Many prior art filters have |ow Frazier
perneabilities, in the neighborhood of .1 cubic feet per m nut e per
square foot, WaSH59uses a | arge pressure drop across t RETOSPYWPTS The
perneability of the filters 10 of the 35 present invention are nuch higher,
typi cal ly having Frazier / ' - 10-
pernmeabilities in the range of .3 to .S?t%ubic feet per m nut e per

square foot. Therefore, the present invention

Deposit Slurry
Apply Coverstock
Cut, Seal & Apply Adhesive Ring

Combine Membrane Support, Membrane, & Carbon Holding Layer

Mix Slurry |——p»

FIG. 5




experiences a nuch smaller pressure drop and avoids the probl ens of the
prior art, while maintaining high adsorptive 5 capacity.

Referring now to Figure 8, there is shown a second enbodi ment of the
filter device show ng an -adsorbent pouch configuration, generally

desi gnated 10A. The absorbent pouch 1CA is nounted onto an interior
surface of tiwowessaesic di sk 10 drive system or other systenPEHUSASHENTE| | y
filter contam nants and renove corrosive elenments. In the absorbent
pouch filter 10A, an adsorptive dgg it layer 18 is placed on a base

| ayer 22 which is preferably a hy hobi ¢ perneabl e nenbrane. An
adhesi ve layer 28 is applied over the adsorptive |ayer 18. 15 The adhesive
| ayer 28 and the nmenbrane | ayer 22 seal around and retain the
adsorptive layer 18. The adhesive | ayer 28 affixes to an interior of
the magnetic disk drive or other system by renoving a peel abl e paper

| ayer. As the air circul ates throughout the interior of the magnetic
di sk drive 20 or other system the adsorbent pouch filter 10A renoves

cont ani nant s. Referring nowto Figure 9, there is shown a
third enbodi nent of a filter device according to the principles of

the present invention, generally desigpated 10B. Thg filter 25 device 10B
is arecirculation type filter { f A7 | : qir as it is

recircul ated through the nagneti K. her system The
recirculation filter 10B incl ud¢

IG) (16

FIG. 6




adsorptive layer 18. The adsorptive slurry 18 is deposited onto a base
| ayer 34 which is simlar to the base |ayer 16 30 for the breather filter

devi ce shown in Figure 4. However, for a recirculation filter 10B, a
pair of base |ayers 34 sandwi ch the adsorptive layer 18. In addition,
cover |ayers 32 are attached over. the base | ayers 34. The cover | ayers
32 nmay beWQees49%o0l yester or other material which provi dBST/E86/6073
satisfactory perneability. It can be appreciated that with

this arrangenent, airflow can pass throgﬂ$ the recirculation filter 10B
in either direction without a pressure | d up on ei t her side.

It can be appreciated that the various enbodinents 5 of the filter
i ncl uding breather filter 10, adsorbent pouch

3
(v 0]
¢
(s}
A
o]
23

7
40

FIG.




filter 10A and recirculation filter 10B may be conbined in vari ous

conbi nations for renoval of contam nants or used I ndi vi dual l'y. For
exanple, the breather filter nmay be used wi th an adsorbent pouch and/ or
recirculation filter. 10 Li kewi se, the others may be conbined for nmultiple
filtering configurations.depending on the filtering needs of the

system WO096135499 |t is to be understood, however, that eXEHUNOH
nuner ous characteristics and advantages of the present 15 invention have
been set forth in the foregoi ng descri pgy®n, together with details of
the structure and function of the i nvention, the disclosure is
illustrative only, and changes may be made in detail, especially in
matters of shape, size and arrangenent of parts within the principles of

the 20 invegtion to the full extent indicated t he broad general
- meani ng of QRterms in which the appended gai are expressed.

] 7 7
N / _:

/

N
/ - /
N / A /
/
N

| E ;
N / ;

/
\ / /
N / /
N _ / __;

/
\ N / Y
E \ / /
\ \ / /
\ / /
\ N / /
AR : ;
\ N / /
\ \ / /
\ / /
| @ ) / /
A N / (JZ
AR § L

N 8 »

FIG. 8
FIG. 9



m"cl aimed is: This Sheet Has Been Replac

[ s s e |

What is claimed ig:

1. A filter for use in a disk drive system, comprising:

a base layer having an adsorptive material receiving
surface and an exterior surface;

an adsorptive layer comprising an adsorptive material
deposited on the adsorptive material receiving surface of
said base layer in a discrete pattern to form an active-
filtering and adsorbing media area; and |

a cover layer comprising a permeable fabric mounted to
said base layer and encldsing the adsorptive material, e
wherein the filter has a Frazier permeability of at least
0.3 cubic feet per minute per square foot at one-half inch

- water pressure drop, wherein the filter provides for

filtration of particulates and adsorption of gases.

2. A filter according to claim 1, wherein the adsorptive
material comprises activated carbon.

3. A filter according'to claim 2, wherein the activated
carbon is impregnated with a solution selected from the
group of water soluble carbonate, bisulfite, sulfate and
hydroxide salts.

4. A filter according to claim 1, wherein the adsorptive
material comprises an adsorptive material selected from the
group of activated carbon, activated alumina, molecular
sieves, ion exchange resinsg, functional resins and
polymers, diatomaceous earths, silica or clays.

5. A filter according to claim 4, wherein the adsorptive
material comprises a catalytic material selected from the
group of copper, nickel, oxides of manganese, oxides of
copper, and oxides of nickel.

6. A filter according to claim 1, wherein the adsorptive
material comprises an acid removal agent selected from the

group of low molecular weight amines and polymeric amines.
13 '



1. A filter for use in dLsk drive systen1conpr|5|ng a base
IayCI’ conpr mul ti - StrUCtU e includipne—a St ort |a:yer, an

ef ficiency m\‘ \“ or ptive (eras B&!:b'hﬁﬁ%l%vl yer covering: the
efficiency 23 “

he adsor ptive RELAFERl holding l-ayer inel udes
an adsorptive naﬂérlal ‘recei ving-surface constructed for receiving and
hol di ng an adsorptive ‘material; an adsorptive |ayer conprising an
adsorptive material on the adsorptive_naterial recei ving surface of the
adsorpti ve natefi.al hommhmgﬂzgpaoﬂding(ﬁqunkaimpmutwhemebnfnhe1adsorptive
active-filterin S ?ﬂéﬁ I [ | ded
to the adsorptlge%%giggigﬁwlﬂé |ngnﬁhyer an %é?ﬂgl %ﬁ%or%%?%ggg’
material. 2. A filter according to claiml, mhereln the support | ayer

conprises a pol ¥Ireri @ gRaReYCR¥drding to Afdddef, %&fé’iﬂgtﬁé Q{i%ﬂvﬁive
wherein the sup&ort l,ayer_conprises a woven materia

according to clBprRe¥L éP&tﬁth&qgﬂﬁ%ﬁﬁﬁuﬁP#ﬁﬁﬁﬁzﬁﬁ@@% a HEPA menbr ane.
5. Afilter accordlng to claim1, wherein the efficiency, nenbrane is a
ULPA nenbr ane.

9. A filter according to claim 1, wherein the adsorptive
material is impregnated with 2,4 dinitrophenylhydrazine.

10. A filter according to claim 1, wherein the adsorptive
slurry comprises a viscosity modifier.

11. A filter device according to claim 1, further
comprising an annular adhesive layer applied to one side of
the filter device.

12. A filter according to claim 1, wherein one of the base
layer and the cover layer comprises a protective nonwoven
layer and a HEPA membrane.

13. A filter according to claim 2, wherein the adsorptive
material retains an adsorptive surface area capacity of at
least 80% of the activated carbon material.

14. A filﬁer according to claim 1, wherein said base layer
comprises a multi-layer structure including a support
layer, an efficiency membrane, and an adsorptive material
holding layer. '

15. A filter according to claim 1, wherein the absorptive
material is in the form of a wetted slurry.

16. A filter according to claim 1, wherein the filter is a
breather filter. ‘

17. A filter according to claim 1, wherein the filter is a

recirculation filter.
14 This Sheet Has Been Replaced

oD S T

LY



é. A filter accordlng to claim 1, wherein the adsorptive mat eri al
holdlng Iayer conprises a permeable fabric. 7. = Al iccording to
¢l ai 1, t he adsor pt ive material dorgki i SEETaMSaRERN Pt i ve .nat efi al

sel ect ed from m:l Hu "Lvat ed car bor(" act reatAEDal uni pa .nol ecul &r;
sieves, ion e nctional restns and polyners, diatonaceous

earths, silica, and clays 8. " Afilter according to claim1. further
conprising an annul ar adhesi ve |ayer applied to one side of .the filter

device. 9.  Agil tersiacesr Adbidind Adn dianher ei ghbhei AIEREPE Yeer

terial conmprisesg activated carb
gz _ P ing manu actureéNLy a process comprlslng the steps of:

(a) positioning the base layer approximate a screen
member;

(b) depositing the adsorptive material through the
screen member onto the adsorptive material
receiving surface of the base layer;

(c) applying an adhesive onto the base layer; and

(d) applying a cover sheet over the base layer and
the absorptive material.

19. A filter according to claim 18, further comprising an
annular adhesive layer applied to one side of the filter.

20. A filter according to claim 18, wherein the base layer
comprises a protective nonwoven layer and a HEPA membrane.

21. A filter according to claim 18, wherein the adsorptive
material comprises activated carbon.

22. A filter according to claim 20, wherein the adsorptive
material comprises a viscosity modifier.

23. A filter according to claim 18, wherein the filter is

a breather filter or a recirculation filter.

24. A method of making a filter, comprising the steps of:

delivering a base layer to a rotary screen printer,
wherein the base layer includes an absorptive material
receiving surface; _

applying an'adsorptive material slurry in a discrete
pattern to the adsorptlve materlal receiving surface of the
base layer; and

applying a cover'layer to the base layer to enclose
the discrete pattern of adsorptive material slurry; wherein
the filter provides for filtration of particulates and

adsorption of gases.

DD m 15 This Sheet Has Been Rep
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10. A.filter according to claim9, wherein the activated carbon is
| npregnated with a_scLuLLcn__seLecLed fromthe group of water sol uble

carbonate, bisulfi droxi de salts. 11. Afilter: accordlng
to claim?7, mherei*ﬂluﬁ & ﬂ[gﬂir terlal sg—eatalytic naterial
sel ected fron1the grOup 0 ' ] oxi des of
copper, and oxides of nlckel A filter 0 claim1
wherein the adsorptive materi al conprlses an acid reanaI ageht selected

fromthe group o4 |ow getgsy aecaeasﬂg 281 BE2iaN 3 4P0lHENd Gy %H&eﬁo%
A filter according to claim1, wherein the adsorptive material furt

conpri ses organfcreer PﬁbFEﬁﬁlEoﬁHFFﬂ§§ a scrgen, Ang |\the %ﬁﬁﬁﬁﬁﬁ#ﬁﬁto
claim1, whereimatdeialsospappiieat esi al bhekt E@rt(i@mrdﬁﬂﬁlélééﬁéh Sadts.
15. Afilter accord n [ rein_t or tive .mter

1
i npr egnat ed wi tHF 35S ﬁd %?hgtﬁgghghﬁPﬁggFgflW@terla eceiving surtace of

the base layer.

26. A method according to claim 24, wherein the adsorptive
material is pressed into openings in the screen by a blade
or roller.

27. A method according to claim 26, wherein the roller
comprises a screen portion, and wherein the slurry is
delivered through the screen portion to the adsorptive
material receiving surface of the base layer.

28. A method according to claim 24, wherein the adsorptive
material is applied as a wetted slurry, and is subsequently
dried.
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16. A filter according to claim1, wherein one of the base |ayer and the
cover |ayer conprises a protective nonwoven |ayer and a HEPA menbr ane.

17. . Afilte ' a|m9 wherei n the adsorp-L.v.eMnaterlaI retains
an adsorpti ve“!ﬂmm ﬂ |f acity of at |east 80% off tA#g; et s V:;Lt*eek bon
mat eri al . e | cording tqsclaim1, wherfeifhe.” ‘soﬁ’éfthTv%

e e
et i
e 1,

| ayer does not include a binder or latex for hoI di ng ;ﬂadsorptlve %

mat eri al toget her. 19. A filter according to clajm1 qﬁhb@@lggggt
adsorptive material is deposited by screen printing. N
What is claimed is: T

1. A flterfor use in a disk drive ‘system, compnsmg
a base. laycr comprising multu—laycr structurc including 2 support layer, an eﬁicxcncy |
" membeane, and an adsorptlve material holdmg layer covering the efficiency membrane, wherein the

,adsorptwe material holding layer mcludes an adsorptlve material recelving surface constructed for
receiving and holding an adsorptwe material;

an adsorptive layer comprising an adsorptwe material on the adsorptive matenal receiving -
surface of the adsorptive material holding layer in a discrete pattem to form an act:ve~ﬁltermg and
adsorbing mcdia area; and S '

o covcr !ayer welded to the adsorptxve matenal holdmg layer and enclosmg the adsorptlve

matérial.

2. Afilter according to claim I, wherein the support layer comprises a polymerio open

screen.
3. Afilter ax;cording to claim 1, wherein the support layer comprisesl_a. w_dven material.
4. A filter according to claim 1, wherein the efficiency membrane is a HEPA membrane.
5.  Afilter according to claim 1, wherein the efficiency. membrane is a ULPA mcmbrane.

6. A ﬁlter accordmg to claim 1, wherein the adsoxpuvc material holding layer compnses a
pcrmeab!e fabric.

7. A filter aécording to claim 1, wherein the adsorptive material compﬁsés an adéotpti\re
material sefected from the group of activated carbon, activated alnmina, molecular sieves, ion

exchange resins, functional resins and polymers, diatomaceous earths, silica, and ckiys.

8. Afilter accordmg to claun 1. further comp'lsmg an annular adhesive laycr applied to one
side of the filter device.

9. A filter;according to claim 1, wherein -thé.-édsofpﬁvc material comprises activated carbon.



20. A filter according to claim1, wherein the filter has a Fra2|er

perneability of at least 0.5 cubic feet per mnute per §q C -
one-hal f inch water pressure drop. 21. A filter accordi E’é {—%LECVﬂta“n{ﬁiﬂm
said filt®er being manuf act ur ed: by a process conpri sirg |steps of:

(a) positi on| mnﬁlﬂ“m"uﬂlm pILOXI mate a screen menbdr;l 42 JAN %p@
depositing the thro t he screen manfjer onto t

adsor ptive mater'i al® récelvi ng surface of the adsorptive jneteriat—hot-ci-re
|l ayer; (c) applying an adhesive onto the base]l ayer; - (d

appl yi ng the cover layer over ‘the adsorptive material; and (&)
wel di ng t h&0.covérfilkarypiecording thelain Qs whereinthe mwm@mmmmm azaluuon

o ot cct | ve AR o e b B e FIRHE clhesite Wifals S BT URRIORNAIS g

to claim21, wherein the adsorptive material conprises activated carbon.

24. Afiffer AR dL0ing 16 LT A hor B Adbotplve MEBRLP blnkFridRR n et ic

conpri ses an activat on mat eY _
material selected from the group of copper, mckcl, o:ud&e of manganese, oxides of copper and

ox:des of mckel

12. A ﬁlter according to claim 1, wherein the adsorptive matenal comprises an acid removal
agent selected from the group of low molecular weight amines and polymeric ammes.

13. . A filter according to claira 1, Wh"eféiﬁ’the.-adso‘ipﬁve material ﬁuthér'com.prises organic
or inprganic halides. o '

14. A filter according to claim 1, whereia (he adsorptive material further comprises sulfate
salts.

15. A filtér according to claxm I, whercm the adsorpuve material is unpregnated with 2, 4
dinitrophenylhydrazine.

16. A filter according to claim 1, wherein one of the base layer and the cover layer comprises
a protective nonwoven layer and a HEPA membranc

17. A filter according to claim 9, wherein the adsorptive material retainsmradsorptive.
surfacé area capacity of at least 80% of the activated carbon material. '

18. A filter accordmg to claim 1, wherein the adsorptive layer does not include a binder or
latex for holding the adsorptwe material together.

19. A filter according to claim 1, wherein the adsorptive material is deposited by screen
pcinting. |
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: A filter according to claim?2l, wherein the adsorptd Vgé;mreﬁatw—}msm
depositedintheformof a wetted slurry. 26. Afilte :n@j;m T

claim 21, whererntheadsorptive material deposited through the screem

nenber consi sts”“lm ﬂ"nl‘m"””“l:tlvat ed carbon and wat er 12 JAN %559

L |

' 20, A filter according to claim 1, wherein the filter has a Frazier permesbility of at least 0.5

cubic feet per minute per square foot at one—half inch water pressure drop.
2 l. A filter. according to claim 1, said filter bcmg manufacmred by a'process comprising steps of:
( ) posmomng the basc laycr prox“nate a screcn member,

(6) depomtmg the adsarptive material through the screen member onto the adsorptive
roatansl recexvmg surface of the adyorptive material holding layer;

(c)  applying an adhesive onto the base layer;

(d)  applying the cover layer over the adsorptive material; and

(¢)  welding the cover Iayer to thc adsorpuve material holding:layer..

22. A filter éccordin_g to claim 21, wherein the base layer comprises a proiecﬁve nopwoven
layer and a HEPA membrane.

23. A filter according to claim 21, wherein the adsorptive material combrises activated
carbon. '

24. A filter according to claim 21, wherein the adsorptive material comprises an activated
carbon material.

' 25. A filter according to claim 21, wherom the adsorpuve material is deposited in the form of

a wetted slurry.

26. - A filter according to claim 21, wherein the adsorptive material deposited through the
sereen member consists essentially of activated carbon and water. o



