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of the Invention This invention pertains to a swab for cleaning. Mre
'particularly, the invention pertains to a swab having a coni chﬁ SEP AR ng
head portion formed froma fabric material and a nmethod for making such
swabs. 10 Background of the Invention Swabs are used in all manners of
cl.eani ng. Commonly recogni zed swabs includes cotton tip swabs used for

per sonal hygi ene and care. Swabs, due to their conpact andwmmmmmwm
nature, have been adopted for COBICALHABRYUSWABas of nan
technol ogy. One such area is the manufacture of electrical 15 esepe®nents

and nore specifically, the manufacture of, for exanple, electrical
connect dr s, Fiekt of the bwverdtiorves and |i ke el ectro-mechani cal conponents. Many

el ectro-mechani ca]. co nents,. such as hard disk drives invyolve strictly
controll ed, hi gh%b‘édﬂ%ﬁ%?e‘ﬁﬁﬂﬁp&?@’l 11|‘]?E;°]§?r5'c‘,‘és_ .or‘ii’arﬁﬁ?“]@%éé}i‘er o nechani cal
COWponentS1in§8&ﬁbrﬁﬁr&ﬁﬁ%ﬁk%§h§\5iﬁ% HRBACA B HeAd Pﬁﬁﬁﬁ%ﬁ&dtm% 20 are
not as state-of the-art, but nevertheless require closely controlled

envi r onment s fadbpicasaenia ahd atmdthed foo mphingrsush swabs” cl ean” upon conpl eting

manuf acture. A typical hard disk drive or disk storage device includes
magnetic or optical read/wite nedia that is nounted to a drive assenbly,

such a Q [ pi votal or noving arm scans the surface of
t he di zlkoai B Bind ot 1fe ve tign r read fromthe disk. Contact between the

read/ wite head SWwabdvaemksdohall rdnierd dfitldafigs Cohafenlesiognided kwsbsmust be
done in a "clean"” environnent. This is commopnly referred to as a "cl ean

roont wi t himchudes pritesi tiswbs uied igF porsorpd by giene Migrdargy SwebspdvatPact ure of
D 950 e b TSR 1P e BB, 20T,
in such paréfmaigastieland@ech@6RgNi 0aE stith drbdBehskahbfectuidvfelRtrical
15 components and more specifically, the manufacture of, for example, electrical
connectors, hard disk drives and like electro-mechanical components.
Many electro-mechanical components, such as hard disk drives involve
strictly controlled, high technology manufacturing process. Other electro-
mechanical components, such as connectors are manufactured in processes that
20  are not as state-of-the-art, but nevertheless require closely controlled
environments to assure that the components are “clean” upon completing
manufacture.
) A typical hard disk drive or disk storage device includes magnetic or
optical read/write media that is mounted to a drive assembly, such as a motor at
25 ahub. A pivotal or moving arm scans the surface of the disk in order to write to
or read from the disk. Contact between the read/write head on the pivotal arm
with the storage media device must be done in a *“clean” environment. This is
commonly referred to as a “clean room™ within the housing of the drive device.
During the manufacture of such devices, while it is undesirable, there

30 may be light oils, such as fingerprint and other natural skin oils or other debris

that is found on or in such parts. As will be recognized by those skilled in the

T
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-2 10 SEP 2002 art, debris and oils can significantly degrade or hanper
proper functioning and operation of such devices. O her el ectro-nechani cal
devi ces, such as connectors, may be stationary conponents that, 0 2
neverthel ess require "clean" manufactukpng processes to assure % t%ﬁft Upzne
conponents properly function in operation. Nunerous types of cleaning

i npl enents have been used with varying degrees of success to nmaintain these

otherw se su3cRpL %@om@ﬁﬁi@iﬁ@ﬁﬂya@ﬁa@& h&ﬁpés}gyg%@gg@&}ipgiﬂg ahffat many

cl eani ng i npl'ements presen aval e cannot e used to
cl ean very spahtiondsfisutledévts. matter fromcorners 10 and ot her areas of
adj oining or adjacent surfaces. This is particularly the case where it is
not feasible to Pdegiclogirpgngohanigtlgleyi¢en sueleassconppatpsumay helsetionarce, to

cl ean such areas 'ttg tkné)wPt i n?I enent.s. e add'FatLon, it hastbeen f ound t hat
some pr esenfTYPAFAS bt &€ RGPS TG AT B5A FLAnY ARSI PROSESTR 1A ESUS) v hi gh
quantitys of tlﬁ@ﬂfe'c@ﬂip@h&%@ﬂy BRRAoN HfepetaidiOr exanpl e, some foamtype

i npl enents have been found to discharge or release foam particulate matter

upon use. Accor dNugleyqusttypasefsldaning impleswatsflmve hegvaded twithevaryisgni ng devi ce
that can be,used for cleaning a yariety of deli e, hi gh-requirenent

el act 1 cal RS EaprEsEanannetrdhirdse sicapfiBlspeasien o device i s
configured it : aces, such
esl o s, abituslis s AR, Hndhal i LeuhE BpRAIchA Hrteny RS

desi rably, samiot succéssfuliyrig wed iceearevary emall paitieniateematser fione borgleng
particul ate and |ight oils w thout |eaving a%of its own debris, such as
%

par ti cul@t e2pf othprEraspirdinining or ajachnt urbices. wariiculagy Ahecpse f or
e L T e e e N
axi s. The haledh eudhasea vdtlclamwiginidaderand and a grasping end. The 10 SAP
ZOQZ -3 cleaning head end is formed to define a }aagglréb ePrlef erably, the
taper is forned Ln addjtion, 1t has been found that some presently lable cleaning
implements discharge a relatively high quantity of particulate matter upon use.
15  For example, some foam-type implements have been found to discharge or
release foam particulate matter upon use.
Accordingly, there exists a need for a swab-type cleaning device that can
be used for cleaning a variety of delicate, high-requirement electrical and
electro-mechanical devices. Desirably, such a device is configured so that it can
20  be used to clean narrow or small spaces, such as slots, as well as juncture
) regions of surfaces or walls. Most desirably, such a cleaning device removes
contaminants, including particulate and light oils without leaving any of its own

debris, such as particulate or fiber matter.

25  Summary of the Invention

A swab for cleaning electrical and electro-mechanical components has a
conical or tapered head. The swab includes an elongated handle defining a

longitudinal axis. The handle has a cleaning head end and a grasping end. The



angl e of about 3 degrees to about 10 degrees, and nost preferably about 5
degrees. The swab includes a fabric cleaning end. The fabric is fldr &g
around the handle at the taper to define the conical cleaning head. The
fabric is sealed to the handle to defing a circunferential handl e seal and
is further sealed to itself along the taper to define a |ongitudinal seal.
Preferably, the circunferential handle seal is formed at a juncture of the

handl e taper, and {he, suhstantially_cylindrical grasping portion of the
handl 6. TheClabie hexbenoa Fgiedn dEBRY hiaPHn Rt Erab: e 4ihvg Fdomagiat an
Alternately LGl h le.d tl | ayers,
and nost pr %?%?gg y,uft ??’Cgl\%ﬁé ﬁa{/bgpg?@%ﬁg%&f %Td(}ggg gef’?%tr)ﬁlatb\?\oﬁ‘afg%é%% the two
| ayers are seal eThé ewalhihchides b Eabriviideatiérig eid. dhk dhtdicsie forined agoundl d | i ne.

Preferably, the fold seamis positioned at about the circunferential handle
seal . I n a predvade atthedaparde defindibe ramiealclqaning hiead .« Theofehag issealed) t er nat el y,

the 15 fabr] I t I i fi.ber. mterial,. .A d of
formng + helChEBardiErSaataaat S ene ibat St S0 TRLRGEeds RO e havi ng
a | ongi t udi pRhg i ip@Ne deBhd £1dAgitadihARGEIE PreRFbI heahduf&¥hiardr i cal

portion. The nmethod further includes providing a section of fabric, formng
t he fabric hivelle sdahes foametl &t agnnethee dfapehandlegtapdriand thesshbtamgpliyhe fabric to

t he handl e t}glzd?l efine a ci.rcurFIf erential handl e seal, and sealing the
fabric to i Fimdricelegrasingportion of iehiapdlgi nal seam seal al ong the tapered
portion. One met e sftridBhibR Yol 8 ¥RPhdrRR) i dRheldeyai! CRReRbhOll g he
fabric to forma two Inz;:yer re(g)gl on deftining la folgt(ltl I?]ne, a%rg tS é:ﬂ?:i oni ng the

fold |i h@ afabaiodsiformeumtiedraadiefin btieadt aywe taydrspand most peeferablyeirctyto ndri cal

portion of the hapdle. 25 The circynferential handl e seal can be formed by
ul trasoni c V#FH nihepifelded E’ef,O“PH‘é(Ohl%&’ Fhiciodhy B AR seled tocoms ey e by

ul trasonic 10 g%{g!n, : : i nvention
will be app?tfr?&eg‘%m%rao%@%reﬁ ol fg\i/\(f ﬁ%@ggf %I edttgegfg)zdr %ﬂlgﬁ?gpﬁéﬁgﬁj unction
wi t h the appenddtt cdtcaintferential HandERBed1002 -4 Bri ef Description of the Figures

FIG 1 is a plan_view of a capical fabrjic swab enbodying the principles of
the present inveM?BFﬁsemle@boﬂ“P%maﬁeZ%r rgagnit palyestett M?%’Wt%‘% e area

o 1y PR EoR e S 0 5 pLan vl (e
fabric section f @ methodrf forntisgthe swab includes the steps of providing an elongated
handle having a longitudinal axis and defining a tapered portion and a cylindrical
portion. The method further includes providing a section of fabric, forming the
fabric about the handle on the tapered portion, sealing the fabric to the handle to
20  define a circumferential handle seal, and sealing the fabric to itself to define a
) longitudinal seam seal along the tapered portion.
One method of making the swab includes the steps of folding the fabric to
form a two layer region defining a fold line, and positioning the fold line at about a
" juncture of the tapered portion and the cylindrical portion of the handle.
25 The circumferential handle seal can be formed by ultrasonic welding.
Likewise, the longitudinal seam seal can be formed by ultrasonic welding.

Other features and advantages of the present invention will be apparent

from the following detailed description, in conjunction with the appended claims.



for formng the cleaning head portion of an alternate enbodi nent of the
swab: and 10 FIG 5 illustrates the orientation of the fol ded fafdll 8ER2007
FIG 4 in making the alternate enbodi nent of the swab. Detail ed Description
of the Preferred Enbodi nents Wile the Qresent invention is susceptible of
enbodi ment in various forms 1 S there i's shown in the draw ngs and will
herei nafter be described presently preferred enbodi ments with the

under standi ng, that the present disclosure is to be considered an

exenpl i fi catbieh DsscrintioniopthaRighiesand is not intended to linit the invention

to the specific odi e il lustrate nd/ or, described. Refernring to the
figures and in pmi ﬁaaﬂa?gleﬂ ?{Sa iqnx%aﬂgé}gcisgvagﬁg}j\)ﬁd%mgglm %‘?ﬂc“%ﬁs fabric
swab 10 enmbofiyieidedeneinRentiva; Pl €s of the present invention. The swab 10

i ncludes, generally, a handle 12 and a cl eaning head portion 14. The

cl eani ng head 14 HE. 2 iv aneehldrgednpartiahmiemcofitBe aneashown fmthaeitclaiodthed and

seal ed tg t he gaﬁgié 12. In a preferred enbodi nent, the handle 12 has a
coni cal fapéég° Fegion ' 18 and a cylindrical portion 20 defining a
graspi ng end of ?Snfgé F i ture, as indicated at
22, therebet ween.FIi]IG'n@t hi lgr(’:ﬁ%ﬂgft}ﬁca??%(ﬂ?gf ggg,taﬁgr?g%r#c 16 is formed
around and secur &Gt 4 i diperiyseotleillliZtratidn dfiakfelniic ectdeh foldad antd itpedf ed or
conical profile. As will he recogni.zed by those skilled in the art, such a
profile all dosformmedhe eleaning aeadippriion of aalisrale ebedigsateidhefvebyr eas t hat
ot herwi se ¢ d not be accessed by flat or blunt-end inplenents. 10 SEP
201 -s A preferred fabric 16 for use in the present swab is a knit

pol yest @0 fabri c.FIA! § ghusaheb the dicpeitiva of te Bidea fabicofHIGh&in makiagi al can be
used. The fabric 16 can be affixed to the handle 12 in a variety of
manners. | n the Pesnate embodimenbef the pwak.abric 16 is affixed to the handle 12
by ultrasonically sealing or welding the fabric s 16 both to itself and to
the handl e 12. The fabric 16 can be applied to or formed around the handl e
12 in a si n@etailed ®scrighidnesiiibé BleferredisEmbddigientgt ed in FIG 4, the fabric 16
is folded onto itself so as to formtwo |ayers, nanely, .an upper |ayer 16a
and a | ower | ayerWhigbthe pessent inyeniiopds sisseptibleoel enphodimendn yarioupharisabr i ¢ 16

th b Ny . . I.C. i d d
cenl ed 17 ¢ AETREBobR ib HEYrayinkd nd RUFRER b Ren BNk dpdschlf PR RLDINY 2
ul trasoni c walbddidgentd witH €d WiRleAtaidinpuihtahe plebalt deRsureds td lddonsidaedat 26.

The fabric | 6 is also seal ed along a_|ongitudinal seam _as indicated at
28, runni ng aalesemplification oé thednyentiongad isnabintended tp bignt thg ipsadonto the n thi s
enbodi nent t. . [4 s, the folded portion or seam
24 forned b%f)?céﬁ(gfrﬁg&gm;egﬁsﬁg‘%%%ﬁag'g/f%(afg&l?%%i tioned at the handle seal 26.
In this manner, ®Reférfifig tethedipudds and in particular to FIG. 1, there is shown a conical

20  fabric swab 10 embodying the principles of the present invention. The swab 10
3 includes, generally, a handle 12 and a cleaning head portion 14. The cleaning head
14 is formed from a fabric 16 that is formed around and sealed to the handle 12.
In a preferred embodiment, the handle 12 has a conical tapered head region
18 and a cylindrical portion 20 defining a grasping end of the handle 12, and
25  defining a juncture, as indicated at 22, therebetween. In this configuration, when
the fabric 16 is formed around and secured to the handle 12, it likewise defines a
tapered or conical profile. As will be recognized by those skilled in the art, such a
profile allows use of the swab 10 for reaching into spaces and areas that otherwise

could not be accessed by flat or blunt-end implements.



assurance is maintained that no fabric fibers will be released fromthe
swab 10. In a nost preferred enbodi nent, the handle 12 and thus tQ&EP 2002
cl eaning head 14 are tapered to define an angle a of about 3 to about 20
degrees. Preferably the taper is forned_ at an angle of about s degrees to
about 10 degrees, and nost 20 preferably about s degrees. However, the
angle a can be varied as required, which variations in angle are within
the scope of the present invention. |t _has been observed that the present
coni cal fabric swgnref_@'r«?%fabecééﬁérruseﬂrh@ﬁpr@amsgmébsahmﬁmypst?rfnhm.eas f oam

e e o Rflbehoh BASRHI bR bl gy o
parti cul at e yslfgRsBoNR h&fdle 7 A {HRt S B&RIcRT Thia piefelre®mepoacinéed t hat

numer ous nodifications and variations can be effectuated w thout departing
fromthe tr uebsplé istaffixel todbhpbargiie 12y nibrasdni cadlyseging afwdldiag phecfabrit

invention. It is to be understood that _no linjtation wj.th respect.  to the
speci fi ¢ denplédpath i iseffjandde Fhéﬁ]?&glesﬁi' ﬁ@’@ﬁa‘é@%@%@mlﬁfﬁo orfoned p j goi -6
inferred. T | h S, | to cover by the appended clains all
such mdifiﬁ?gﬁégwgw%ﬁ?hgﬁqt é’ scope of the clains. 10 S E P 200
VWHAT | S CLAI MED | Slterhatelx, ssnillustraredrin FISi. Agthe gabranid ie feldéd ontogtself koagi t udi nal

axi s, the handl e bei ng el ongated and havi hg a_ cl eaning head end and a
graspi ng endo feretwg exersrpamd anamper lgysrddampd adeweidayerd 6bdefininghg a

fabric cl eang . fapri ' r I t he taper
to define ar%lgoﬂ‘%eg%l ré’{) lgglrﬂeﬁ%" @53?‘5 r?(ﬁleé%é‘gﬁig}:@%%gﬁgtéggﬁlgd ol%¥%éd handl e to
define goci rabfé €6 RitoiAéd Lro0ad endRaled at e Hagdsf the BB Gehd!1 4 fitthe BaRlled to
itself along the taper to define a |O(§%Itudl nal seal. 10 2. The swab in

accor dance w2 uahi asibyultrasieniceveldingetordebng @ cirsurnisronsigl seol, @hindicatedlad i n a
oLl Lo o S BB AR BT L e g g8, e,
accordance Wyhhing laBingthe WP@%@ ipBrtionel 8Ci i ieTETi@Nhdadl 1 4h AR Eie emBadindesit f Or med
g]E ? hjeuﬂgag{(gf_ tlcl)ésptle?bel Or: 6rlgf(c:eirriengttf)lpl);'(:i‘(rl ?,r}ge ?()lélseléb;)st)tn?gg <I)ras|e!c1r>1/1 Z%yfloi'nrllgdr IIJ)? f%)lldigg rtion
15  the fabric 16 is positioned at the handle seal 26. In this manner, a high degree of
assurance is maintained that no fabric fibers will be released from the swab 10.
In a most preferred embodiment, the handle 12 and thus the cleaning head
14 are tapered to define an angle o of about 3 to about 20 degrees. Preferably the
taper is formed at an angle of about 5 degrees to about 10 degrees, and most
20  preferably about 5 degrees. However, the angle o can be varied as required, which
'1 variations in angle are within the scope of the present invention.
It has been observed that the present conical fabric swab 10 is “cleaner”
than foam swabs. That is, whereas foam swabs may tend to release particulate
matter during use, it has been found that the present conical fabric swab 10 has a
25  much lower level of particulate release matter.
From the foregoing it will be observed that numerous modifications and
variations can be effectuated without departing from the true spirit and scope of the

novel concepts of the present invention. It is to be understood that no limitation

with respect to the specific embodiments illustrated is intended or should be



f 5. The swab is in accordance with claim1 wherein the fabric b§§$ k&it
polyester. ' 6. The swab is in accordance with claim1 wherei n1 80 i c
is a 25 polyester nylon mcrofiber material. 7. The swab is in accordance
with claim1 wherein the taper is forned at an angle of about 3 degrees to
about 20 degrees. 10 SEP 2002 g 8. The swab is in accordance with clai m
1 wherein the taper is forned at an angle of about 5 degrees to about 10
degrees. 9. The swab is in accordance with claim3 wherein the fabric is
fol ded 5 t oinfesredd tWhs disgjesuee isipendsgdo cayerty thepprgndehelamsadl 9k anot her and
defining a fol.ded.seam. and.wherein t fol,d seamis positioned at about

t he circunf @Pgﬁ{eclag?nsrﬁr%ﬁ@"@&&@ SFPe %ee?’ﬁ%s' of form ng a swab conpri sing
the steps of: 10 providing an el ongated handl e having a | ongitudi nal axis
and defining a tapered portion and a cylindrical portion; providing a
section of fabric; formng the fabric about the handle on the tapered
portion; sealing the fabric to the handle to define a circunferenti al
handl e seal ; and 15 sealing the fabric to itself to define a |ongitudinal
seam seal along the tapered portion. 11. The nethod of formng a swab in
accordance with claim 10 including the steps of folding the fabric to form
a two layer region defining a fold 20 line, and positioning the fold |line
at about a juncture of the tapered portion and the cylindrical portion of
the handle. 12. The nethod of form ng a swab in accordance with claim10
wherein the circunferential handle seal is fornmed by ultrasonic welding. 25
13. The nmethod of formng a swab in accordance with claim 10 wherein the

| ongi tudi nal seam seal is forned by ultrasonic wel ding. ~0s EP zooz



-9 14. The nethod of formng a swab in accordance with claim210 including
the step of formng the fabric about the handle on the taperen€ Egétlb{gn at
an angl e of about 3 degrees to about 20 degrees. 5 1 S. The 0
forming a swab in accordance with clai my14 including the step of form ng
the fabric about the handle on the tapered portion at an angle of about 5
degrees to about 10 degrees. 10 .AF. Af 9. A@Ay . Al A |7. A@QAY@

. A9*) 24K7| f A% yeO=
{vql gb] X] caW%ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha

] ca] ca] ca] ca] c"a]lca] ca}]g‘i@] cg]@ﬁ]s%?l =AEQ TaX

rb<} xrmmhc] X] cal] ca] caJ cal cd]c ca] ca]l ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]c
a] ]Ca] C?J} ca] ca] caladahgr]dedihfialclehgildida bk, the hdddi&Bting Lbabaite acRdves] cal ca]
cajc aUlc
a] ca] ca] ca] @a;]@ajnget]e@é]ené}mfh]l ewibpiag ¢ad.dhd dadring beddeeall dalneed]todpfind @a] ca] ca] ¢
alBE>4]L)L418111 " K###HS% wr mhc” Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C
a] ca] ca] éa] %ﬂeE’a?f’éa] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca! WELKEE&E {' ' (
V # *0/8:** * | * * * % Ca Ca C/\
a]( ((:fa] z:y;] cal ca] cg\ﬁa%ilca]%ana]l%g?cga}]ec{g}‘gg]ggg cal ca]ad(}:&?'hq?d lgﬂ(:ia] c‘a?e] ca] I:a' ]
/ 1/ 0P0O0007 11ddmaﬁmalmmgam the fabric being sealed to the handle to define a
5t 555 d Z
Tcal ot cal cg}rle%qﬁéaca] F Bl b bcka) ERhe bushor b0 slong Uiobprs 334 aL44
444
5t 555} xsni d t%]j(]fm ]lglt din lseTc a)J cal ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ¢a] ca] ca] ca] cal ca] ca] caljcalcalca)2KiH* 10% & ()- F 10% & ()- #"910%
& 9z10% &
105/2 & f) $100/é3& @ - FF Thgogwab iy aggprdange Wac&lw)l-whqre%tkp faprig imfpgmed to
10% & YF 10% & fAWI K-1910% & #410% & () -
ronsl %) u]‘g@@e(,]a i ifi&dybs. ()- (0)-

10% & () - @10%& ()-10% & ()-1yeO K-3110% & ()-y/S10% & ()--f10% & () -
10% & ()-s*10% & () - (TO%&() & 10% & ()-O= >

3. he swab i$ in accordance with clalm 1 wherein the fabric is formed

15 to the handle in at least two layers.

4. The swab is in accordance with claim 1 wherein the circumferential

handle seal is formed at a juncture of the handle taper and a substantially cylindrical

portion of the handle.
20
R 5. The swab is in accordance with claim 1 wherein the fabric is a knit
polyester.
6. The swab is in accordance with claim 1 wherein the fabric is a

25  polyester nylon microfiber material.

7. The swab is in accordance with claim 1 wherein the taper is formed

at an angle of about 3 degrees to about 20 degrees.



? @A E }siK3110% & ()-f3

109& () -10t 10t 10t #: 10% & ()-L6S10% & ()-410% & ()- 210% & ()- E Q S'E'pl?ﬂ@{
S109%&' () - & MLO%&' ()-ss109%&' ()- ~10%&' ()-10%& ()-Y10%&' ()-1% 10% ?)-Sa

i K-K 10%&' ()-10%&' ()-910%& ()-Z10%&' () - 10%& ()-310%& ()-y10%& ()-

riK-K 109&' ()-,1 % 10%& ()-#109%& ()- "SI0%&' ()-y

109%&' () - 109&' ()-10%& () - b<i K- KS410%&' ()- @ 10%&' () -

1109%& () -y/ MLO%& ()-,,109& ()-, *' 10%&' ()-f("10%& ()-3Ei KS4109&' () -

f109%& ()-° 10%& §) - 10bk& swabyis fpaegordanee wyg claym A 1ol1eyaiorhs tagerds formed

109%& () - - LOY& (),- , 109%&" () : 109&: ()--. 1OY& ()- &LO%& ()-10%& ()-2)i K*
y@910%§‘2\&' (%2?“"“(‘&}66’ 9‘(‘3“3 %@3557&5{‘5(%","@&%%"%'%% 109 (§ ) YlO%(&') ()2I
109%& () - Tlyf H* @109%& () - &310%&' ()- @ 110%& () -/ 310%& () -
F. 109&' ()-,f,410%& ()-*10%& ()- Gai K@10%& ()- @BI0Y%& () - 10%& ()- @O%& ()- 10
%R ()-&10%& () - A010ITeEWebKSin accordance with claim 3 wherein the fabric is folded
10%& ()-@ Y10%&' () - @O%& () - 109%& () - F10%& ()-" 10%& ()- 10%& () - >4i K- K®$10%&
'()- @g : 2000 (fs’m@g")sqbv/@sojlg %f‘mdweezsg%eﬂtglmgd%f% o &wk?(rgapd @ﬁ!@%ﬂ folded 1/

109" () - YF. LO9&: (3 - 0% * 10%&' {2 - $10% S & () - | .

109%&' E § - Wﬂ%&éﬁ&%‘&%‘?‘!{% %’@F%ﬁ%&i’ﬁé&ﬁ{ ?t_%gﬁqggﬁ%wfe%wse_

109B&' () - %838 () - 101010@ 10%& () - & (" ~"" " Ki##i K- Kf Ls109B& () - f MLOYBE () - @

109B& () - f FS1098&' () - s-

10988 () - 10%B& ()- S, 109B& () - #HSU-ERE&' | K- KyYd0%B& () - 9$10%B&' () - S' 109B&!
-y 109B& () - & . .. !

L0 () -3 Love Y5 - | DRI Sdoming b EoRprisE Bl () -

FFF. 10%@B@B& () ‘pfoﬁQB@&n(elorf%aﬂe@lﬁ&ak)having a longitudinal axis and defining a
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forming the fabric about the handle on the tapered portion;

sealing the fabric to the handle to define a circumferential handle seal; and
15 sealing the fabric to itself to define a longitudinal seam seal along the

tapered portion.

11.  The method of forming a swab in accordance with claim 10
including the steps of folding the fabric to form a two layer region defining a fold
20  line, and positioning the fold line at about a juncture of the tapered portion and the

) cylindrical portion of the handle.

12.  The method of forming a swab in accordance with claim 10 wherein
" the circumferential handle seal is formed by ultrasonic welding.
25
13.  The method of forming a swab in accordance with claim 10 wherein

the longitudinal seam seal is formed by ultrasonic welding.



U& ()-f 10%

U& ()-***++,,]> Kyod0%d0oo%& ()-!, F10%&' ()-"s!10%& ()-! s!109%& ()- s!10%& ()
- sl 10%& ()-,--?.B...z[<i KyWdO@ 10%& () - @ $10%& ()-' 109& ()I-0 EEPLQMOR. () - F! !
109& ()-!'@109& ()-./|/}/~/11]/rS4& F10%% ()-, 109%& ()-S&@O0%& ()- 10 10

10! SL310%&' ()-!"3.Z10%&' ()-/0P0O00071dEr S4 F10

T109& () - 109& () - Y109& ()- !109& ()- F109%& ()- 109&' ()-711112V22dEr S4
FI0FGLO%&' ()- 109& ()sv. 109&. ()7 f .109%& () -109& ()-- J10YR: () -222F3334dEr 4
FI0  mose {) - @ Lhosals mithed phlarmint sawsiin seeoidadermih eirt 10

109%&' () - 4l 4 I A : ) -

1Y10%&' () - Shihas )ﬁeé 1 oo/gfﬂ(@;t‘ ! 4%5%%5"9%%%@%:%@&9% thgéred portion at

F110% & () - @ilaffleSof{abosil Daegibds)te ahOS62 depree510% & () - @ 10% &' () - 96] 6nBdENDC
F110% & ()-S10% & ()-&10% & ()-L10% & ()-10% & ()-&10% & ()- Nornmal "

"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"

e ng G31C e g Ak i SR i 1
al #8 (***, . indlhaig Be8ep of DIAIAHESDric-wboNGBGRITSHHh HEGTHIes pdvavh at

RomanAri al Courier New'h Root EntryWr dDocunent
| " #$0& () * +an angleiofabget7Bdegreessto gh@erirteeres KL M

10



