; ABe3ep7Pp4~~86TP$(11 MAR 2003 WRAPPED FOAM SWAB 5 Field of the Invention
*cooooz* This invention pertains to a swab for cleaning. Mre padtli MAR HMly
the present invention pertains to a swab having a cleaning portion forned
fromspiral wapped foam and a nethod for nmaking swabs. 10 Back rid of the
I nvention Swabs are used in all manners of cleaning. For exa
w Il frecognize common cotton tipped swdbs that are used for ng @%ﬂﬂ@%ﬂ@“
and care. Because of the conpact and effective nature of thes
have been adopted for use in nunerous areas of technol ogy and nandﬁ@@?ure

One such 15 area i s the manuf conponents and nore
specifically connectors for W‘ﬁé Fﬁiméml cations in

particul ar type of connector used in the tel ecomrunications @mp,%m@wmgmf or
use in fJ bg,t pt'ﬁ ﬁabl es. In splicing or connecting fiber o

sectionst connector is used. A typical connect df%%cl udes

a male 20 portio r}gveqm{)lggﬁjlﬁusqﬁragémfopa@m tlbl%r {:urlﬁg of these

cabl e sections, |s not or pleces aebrls such
as pi eces Oﬁref;dlhﬂiveﬁﬁoﬁ pdrelinsto atsiwab hieiwglascléamdgq:dr@éﬂ fdﬂrkﬂ iffork he_ends of

poy

JTT

t he connectors. It is also not unusual for light oils, such as fingerprint
and ot her nspiral arapped foasn ped @ methodformakisg swabs.parts in the ends of the
connectors. As will be recognized by those skilled in the 25 art, this

debris and the oils can significantly degrade or prevent the transm ssion
capabi | {¢ | eBaQiporbiifd STake BSedfon0ss the connectors. Numerous types of

cl eani ng |Wﬁl"&$ﬁWused) with sone degrees of success) to clean
these particul ar Byabusreastd iblall marewes of dleaning, Rooexample, dveeyonebyellr ved t hat

cleaning inplenents formed from | cul at r enovi 30 mpjerials may
ot e accolEaBnes PR EOT el o ok 8o g Bievn Bdgiege it hae - - 3
MAR 2003 - 2:4¢Ofledast6F thd'@dm WM&&&&&&SM%&%%QQQS%E&%@& around

t he connectors, thus adverse effecting the quality of

t el econmmuni a@ap'tehﬁ)rslsgmaiumetous areas of technology and manufacture. One such

15  area is the manufacture of electrical components and more specifically
connectors for use in the telecommunications industry.

One particular type of connector used in the telecommunications industry
is for use in fiber optic cables. In splicing or connecting fiber optic cable
sections to one another, a connector is used. A typical connector includes a male

20 portion and a female portion. During the manufacture of these cable sections, it
is not unusual for pieces of manufacturing debris, such as pieces of fiber or fiber
coating debris to be left within the ends of the connectors. It is also not unusual

/ for light oils, such as fingerprint and other natural skin oils to be found on the
parts in the ends of the connectors. As will be recognized by those skilled in the

25  art, this debris and the oils can significantly degrade or prevent the transmission
capabilities of the cables across the connectors.

Numerous types of cleaning implements have been used, with some

degrees of success, to elean these particularly susceptible areas. Ithas, however,
been observed that cleaning implements formed from non-particulate removing

30  materials may not be acceptable for use in these connectors. Specifically, it has



In addition, it has been observed that these connectors can vary fﬂ@{ﬂ(umie
type to another. For exanple, the connector femal e end can be fogne a
having 5 a flat inner end surface, a concave surface or a convex surface.
To.this end, it has been found that regardl ess of the type of cleaning

i npl ement used, debris that settles intg and around corners and oils that
are present in these areas of the connecCtor devices cannot be adequately
renoved. Accordingly, there exists a need for a swab-type cl eani ng device
that can 10 be used for ¢l eaning connectors. Desirably, such a device

| eaves | 1 t been oBndbar paienlaics FaivbacR@e dedaed an and wPRNG e COBRFISS.or . Nbst

desirably, j | Ce. ol t am nants and
light oils ?}el‘%igad%%"zg@i?%’?‘ﬁﬂ?g@ﬁ?@ ggﬁé?%g’%%gé#ﬁget%h? (S)l%g ean corner
surfaces W thin {haidiee) §Hae bedrPobserved ¢hat Heed torlettdrsidah vABNidAGher i Ng OF
ot her debris. 15 Summary of the Invention A swab for use in cleaning

el ectrical ttpetesnathe. dodekampleysthe conrgctor fmale end eanfhgrfofmésbas hapinge cabl es

i ncl udes,_ an ongat ed handl e defining a | ongitudinal i s.and .having a

1 eani ngS noAdeERICLATd g S SO BRIk GATUPESE TRHs JO4Bieng A 1o 20
formed fro L 1 &m%s, LS spiral
wound abou'[nbtéﬁleﬁc d;g%lﬁﬁega@g%g%ﬁ%t@&é% ha dflig?éggﬁlél‘-%ggr’ ?rsaﬂggﬁslitbstanti ally
flat cl eani setlenidto dnd aaoyrdadostars andoilxotiatrare prest¢rén thesnarasssf thé ri p of

m croporous foamis fornmed having a tapered end and the tapered end |ies
adj acent t h&ORIcEtoR Arvicesesannqt by adequstely Fang¥efldl e. Preferably, the taper is
formed at an angl . r L st

pr ef erabl y about A%E&jgle égﬁfr&rgﬁl{g@q‘pﬁgég(;rr%b%?“&%%d'%gggaeﬁg%n gt?cgrgr?l nates in
a rounded t ibp upsd for Sleanif@tonecwid. | Béskably, fuvh adlegipiletgedBad tend. I n this
manner, the tﬁglered end defines a tapered edge that is positioned so as to

wrap ar ound resiefiane the device ydthin therfoppediera Mest desirably, sughygeloging -3 | n t he
f d i t . . ] 6 i- d, at
Peast | n pacbick Hfives B 3ublioldicoll SAQRAL Q42 SOATMA JEFHICC . 3L, g

head end, t[Bgn bé isedSo SRaHEGHeT surfades Withid|tke &3hnb&tat totgmbheediamiblle t o
softening and contacting the foamto the handle. The foamis secured to
itself at t@H manpfcumingioy othesdebris- S A method of forming the swab incl udes
the stegps of providing an el ongated handl e having a |ongitudinal axis,
providing a strip of mcroporous foamand form ng a tapered edge al ong an
el ongat ed diSumingdre of te Ihtventiohr i p of foam The met hod further includes

securing a tip of the foamat the tapered edge to an end of the el ongated
handl e, spiral wevayfor uie nsdeaninglectaeal coprcgioss and ingarticulay eppmgstoss 10

| ower edge i i Nlelel and
securing a ?éraﬁ%ﬁéﬁéﬁéyi%ﬁn%é%%}%mr f[?{? I ggl#ﬁ“@ﬁ?‘ﬁé@ﬂ@i%%‘%t her

i ncl ude for Mavigga cleauingdkad efd aid fpragpidg ehd.t Aevmappddioarn dideidgapdisd edge.
The step of securing the tip of the foamto the handl e can_include heating
t he hangpe doraneddiom an elangated stripohmisrapeeousfpar e Thyfransisspirgkwaundsecur i ng
the trailin 1 e i :fsel f.
aner teat urediinEbeliie bR b hdE sl Wil BT AT RPHERED -
fromthe foleh@gw ng detail ed description, in conjunction with the appended
clainms. Brief Description of the Figures 20 FIG 1 is an illustration of
t he cl eani ng end Inf prefarredpmbodingn, sheglorgatasksip gf mitsopnrpuscfopmds of t he

pr esent

| nvefg%é)cmaving a tapered end and the tapered end lies adjacent the cleaning head end
25  of'the handle. Preferably, the taper is formed at an angle of about 10 degrees to
about 15 degrees and most preferably about 12 degrees. Most preferably, the
tapered end terminates in a rounded tip portion that is affixed to the cleaning head
end. In this manner, the tapered end defines a tapered edge that is positioned so as

to wrap around the handle at the cleaning head end.



FIG 2. is an illustration of a foamstrip that has been config|:|r1«a‘lﬁ'\Rf'l=993
wrapping onto a handle; and FIG 3 is an illustration of the foamstrip of
FIG 2 further showing a 25 handl e placed onto the strip for positioning
for carrying out the nmethod of making the swab. 11 MAR 2003 Detailed
Description of the Preferred Enbodi nenjs Wiile the present invention is
suscepti bl e of enbodi nent in various forns, there is shown in the draw ngs
and will hereinafter be described a presently preferred enbodi nent with the
understanding that the present disclosure is to be S considered an

exenpl i fi cati on Inthe prefernad embbdimeatd free endtof ithet reivdiembrows foamiis sechredj nvent i on

par t1 cul or & afipa, aoheeth SR S BeeaBbEE Fishr SHESeRng Restny dance
W th the priagh il £w0l 1f BE HBAASPhed AR be HSERHRR shiChiistBeApdand e 12

and a foam cl eani ng head 14. oam-cl eani ng hea s1 med from a

f oam stri p fofmas thedmhdle e @he founkisGected Wieselfaa thesréd ghdly searing. apped ar ound
the handle in a spiraled manner, as indicated at 18. The foamstrip 16 is
wr appedar ound tABrethoddif forsming therswabfingludesthaigfepof providing|aasingatedn part

by a secon .subsequent. ap 22. Thys, the fpamstrip is self securing on
the handl o e YR A1 Ripr A ol ordBisartn sP RSP BuloRr Biod nont . ot he
handl e 12 'fﬁnﬁfﬂﬁﬁﬁ%&é@éﬂg@ aRftlg ARY drfzaféB ldfthbdion SGE s@p JTToR! PRY| ene or the
| i ke. The handle 12 is essentially a cylindrical polypropylene stick. In a

current entocthodfurther includesisticurihgs tip iof e faau at dedapkred edgedann agd afhd _
AR T M S A
transvaps el ywacddps of 8 firRetap WHh A uppé R1gh ofh shibBRquent wrap and securing a
trailing end of the foam onto itself.
The method can further include forming a rounded tip at an end of the strip
at the tapered edge. The step of securing the tip of the foam to the handle can
include heating the handle and contacting the foam to the handle. The step of
15  securing the trailing end of the foam can include searing the foam onto itself.
Other features and advantages of the present invention will be apparent

from the following detailed descrip'tion, in conjunction with the appended claims.

Brief Description of the Figures
20 FIG. 1 is an illustration of the cleaning end of a wrapped foam swab

embodying the principles of the present invention;
FIG. 2. is an illustration of a foam strip that has been configured for
wrapping onto a handle; and
FIG. 3 is an illustration of the foam strip of FIG. 2 further showing a
25  handle placed onto the strip for positioning for carrying out the method of
making the swab.



handl e. The grasping end of the handle 26 is not required to have "S‘UMER?OJ
flat head, however, for ease of manufacturing it may be forned as suc (9
that both the cleaning end 24 and the grasping end 26 of the handle are
essentially identical to one another. In a present enbodinent, the handle
12 is a polypropyl ene stick 25 having di anmeter of about 5 mllineters, a
| ength of about 150 mllineters, and ing a flat cut head at the cl eaning
end 24. Referring nowto FIG 2, the foamstrip 16 has a rounded tip 30
contiguous with a tapered head or wap area 32. The tapered head area 32

t er mi nat es Datailed Desariptiob ofithedirefeived Emtiodingehts The mai n body 34 has parall el
sides 36 that t te at . 11 MAR 2003 -s cyring.end, 38.0of the strip
1b Ina prese??{hr}]se o B inveptign b‘iéPFfﬁP%‘eﬁ’g@gOH’é?@? IR Y&IQUS &FShe tip 30
to the end f AL securing end
38 of abou%ﬁég @Sh@‘ﬁql rrezgf%mﬁ{%ﬂrlaper eege ar eé%gyegctr{m 33*?%6%%%% rounded

tip 30 abogpiefdredenhBddiraém mthothe Rfdérianding gat tidipiedent disgblurt & et he strip 7
6. To thls end, the tapered region is forned at an angle a of about 10

degr eesd t ocensideredian exemptifisationrnf the iwentins apdippetintepderbte kit theel at i ve t o
thelongltudln r.rent  enbodi ment, the foamstrip is
formed frof*a™ ﬁ?’b{ptﬁg?@ﬁ?‘ﬁe&%‘?ﬂ@?@éﬁ % t he foam is a pol yuret hane
material and t hgefdifihProlfie figufetind ﬁpﬁﬁrﬁcxﬂms‘ﬂefﬂﬁ&&s@&%'a

exenpl ary pol yuret hane, m croporous foamis conmercially avail agl e under
the trade feanesWalbl/Qin dec@idemte Mﬂpﬁxeqaﬁnpxptnstdf&eTmysanumntxdmr"ﬂmambon of

%Zﬁagméﬁpi%ﬁ@a'e%ﬁg%‘fg%%@ cletpine et “Dhe ERBRCGHE Bt o1 o) A
met hod @f &?gfﬁﬂ@%gqgl#ﬁgﬁs%ﬁﬂm@ bhe foam sheet into strips

having a w meters and a length Ls of about 75.7
mllinmeters. A ﬂthurﬁokenisﬂnlpplGaﬂmaaptedammwlmehhndhﬂm&pﬁﬂabdtmmbedswr ap area

32. A handl.e, 12 tioned on the strip 7 w sh the | ongitudinal axis A
Subst ant | afdjess @rﬂéﬁdﬁﬁlmf%amﬁ% sm&&rwngah%ﬁ%@%%o@a hizgh wra, a
preferred mpj Q&Lﬂa@ 53, DI oldoBordlorlsBbRG6eH: Gitab 92! Mind i rifihupr ti on 28

of the handle 12 y“ heat1 ng the andl e 12 unti ten| g and then
cont act i ng it sedf-sotienedthe dgndia oncd it hahibegsihite pe $Gappelie strl p 16 is then

wound to the andle 12% innin &‘Hﬂ sta ially flat, roll at the
o o8] on' 6. TaApHssAghoRtt e Ratdle 52 FREREDFom e et  apor et head
region edg@nﬁa-ha@esrueﬁagba%@m,&ﬂe bhhe hRBdTRe ﬁaﬂ&e 12 idSsdAdigat ed by the

arrow at 46. The wap Ts cohtinued Iin a spiraled nanner so” chat the

wr appi ng nmyhsdrchai/\mi@pmibyleaé stivg. tthe ckmgttdmhﬁdlmmt thahdhdle bds firagmd r om t he

cl eaning end 2 Spiraling is .accoggﬁ%fsz%ed .overl apping a | ower end 42 of
a first w&f° %Ceﬁm&ﬁaﬁgﬁ@tsp@ﬁ&n eﬁ%é/g‘f bsequent wap 22. 11 MAR
2003 Wapping i i n he

nandi e, The ot | e TRARIrR Rl 24 2 the LRI 5 R KSing Eaicpd 28 b e,

the st20p iis, thebead@8,is fcmned bysuttinghtemsvarsply acrossembngltudmdrwc(s Avpfthef | such

di cat . As | I d f b
descri pt 1 ontaniie 15 grsaieiad eﬁ@eiﬂgﬂ#ﬁé%{r&?@#t@m B B huSRHE gur od
havi ng 2. SuRSIGBL ikt tingBRAGH AN b fANR su0RBY H&Eb&pw' ect i cal
connectors

©n parti cul ar, t1c connectors ave | at convex or

concave i ntoi¢aning @dmmdshograsm emds26 of thehandie are esbarialle dddnkiesl tb he present
swab 10 functions surprisingly well in cleaning corners and/ or convex or
concave redingmaoiber. daramrwmamb%mem, therhapiie @dhp@ﬁlmmséenmp may 10 be

present,.i n,t he comnnect or S ordan e wth the
princi ?15es l@?”lghae lﬁ’?‘gscéﬂfaqoﬁggﬁl ﬁgﬁ&\%é’rae g%ogﬁgtautelgo t@f avai |l abl e
fabric swabgvify Hgituihaa at iR desiig dnd 2nd si ze range of parti cI es rel eased
fromthe swabs, prior to use, in a sinmulated environnent. No significant

di fference was fRefadingmowmhio Ei@r 2j tha fodne st llﬁelmelasromatedemﬁ(i ¢rmtigneysped f oam

swab and the commercjally avail ab bric swabs were al so found
o have. no Yiith BRTRALbeRA PE Tt ardi Ay SR PP NE] 4R 32 teiiaies &t the

main body of the strip 34. The main body 34 has parallel sides 36 that terminate at




I n conducti-ng this conparison, twenty of each the w apped foéﬁ\gNﬁﬂw;bric
swabs were deposited in respective containers of water. The water was then
collected and liquid particle counts were conducted. Fromthe results of
this 20 conparison, it was observed that, statistically, the differences in
particles rel eased between the wapped foam swab and the known fabric swab
were insignificant. However, as provided el sewhere herein, the present

d f b h h teristi 9., fif. i t d

o1 |1 omoval SH BB a4 RO oA RIRRr| 07 BB R 1 1ok a IRHGn | abr |
rem PSPPI Ry o RO h

i 11 cati GhEOEHTE UBACSR Pl s o*abduy 75 13PRERAEE AbFRSIIELANE ng 1rom the

true spirikecisle SHOBE 0PhbdNS, YN BheeRNJAR DRl dDS BTN FolRYeNntion. It is
to be understooé that no limtation with réspect to the specific

enbodi nment sourldedisp Batabduti 22 millieodsclong tshbupdudies) laxzdr kad thelddp 8i6.scl osur e
is intended to cover by the appended clains all such 11 MAR 2003 _
nodi fi cat i offsthasendaliie opered Te8toRds Eppbalgm apgls ocelgbeyt 10 degreesirebpob3 g

VWHAT IS CL DIS 1. A b ri sing;..a dl e def.i ni,n | ongi t udi nal
axi s, the hadapersarhipdni abed ReRein P POPE e nE R and o
graspi ng, end; amgl, guERARRRYIIAATN e RaR! sish BA&mdd o RB8Hobeam cl eani ng
end being formed froman elongated strip of m croporous foam the el ongated
strip of niamapBrefatsblyohefdan ivedpohawéthapeandtanrd padiithestip tdis coidipened end of
the elongated strip |lyi.ng adj acent the cl eaning head end,. and the foam

bei ng spi ré}l’e%{]ﬁ& ’EB‘GH%}- tﬂbéW@%Yﬁg&yH@g&“%HHgWOWé?%&hﬁl e, and forning a

subst anti au)aena‘eka&xgﬁée\%gagg%@a%e @adc%emggénssﬂe& WL HERAGR Toyoh claiml

wherein the tapere the el ongated strip termnates 1n a rounded tip
por ti on ‘anEiash Sogionatidneof Osakdetipan 3 Ipor NooRCi¥d Oalf iheedrers t he cl eani ng head

end, and wherein the_ tapered.end of .t elongated,strip.defines a tapered
edge, the F*&b@?’é&fﬂbﬂ@@cgﬁi@%‘igﬁ?w&ﬂﬁ ﬂé‘f&%ﬁ'g Sf’ﬁetmsaﬁ)‘hg‘ikﬁﬁﬁﬁ@??wihandl e at
the cl eani pg faagleeid. 3. The swab is in accordance with claim1l wherein a

free end of the mcroporous foamis secured, at-least in part onto itself,
di stal from t he Acinethnd ofjmaking thtrelvabdnclFies cytiiap thesiopm shed antdaimipe wi t h cl ai m

about 10 oBEPBBETBT Motk vos: HEFPBARAE s RhbR. REESRTSRo not. A 1 B N Zow
millimeters. A rounded tip 30 is then formed, as is the tapered wrap area 32.

A handle 12 is positioned on the strip 16 with the longitudinal axis A
substantially perpendicular to the tapered wrap area 32 edge 40. In a preferred
method, the rounded tip 30 is secured to the flat end portion 28 of the handle 12,
such as by heating the handle 12 until softening and then contacting the softened
region with the strip 16.

The strip 16 is then wound onto the handle 12 beginning with a
substantially flat rol] at the end portion 28, and by rolling the handle 12 or by winding
the tapered head region edge 40 perpendicular to the handle axis A, as indicated by the
arrow at 46. The wrap is continued in a spiraled manmer so that the wrapping '
moves downwardly along the length of the handle 12 away from the cleaning end
24, Spiraling is accomplished by overlapping a lower end 42 of a first wrap 20

with an upper end 44 of a next subsequent wrap 22.
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,110% & () - @/ 1096 wil] be recogmige from thq figures aipl the abeeg dgsgiptiop, thes 10%zz&' () -

|50 9508 i xR bipnd 1020 26 etk ot OB /1!

head portion. In that many of the electrical connectors, and in particular, fiber optic

connectors have flat, convex or concave interior surfaces or regions, it has been
observed that the present swab 10 functions surprisingly well in cleaning corners
and/or convex or concave regions of particulate and light oil contaminants that may

10 be present in the connectors.

Samples of swabs prepared in accordance with the principles of the present
invention were compared to commercially available fabric swabs to determine the
quantity and size range of particles released from the swabs, prior to use, in a
simulated environment. No significant difference was found in the particulate

15  levels between the wrapped foam swab and the commercially available fabric swab.
Both swabs were also found to have no detectable level of non-volatile residue.

In conducting this comparison, twenty of each the wrapped foam and fabric
swabs were deposited in rcspi:ctive containers of water. The water was then
collected and liquid particle counts were conducted. From the results of this

20  comparison, it was observed that, statistically, the differences in particles released
between the wrapped foam swab and the known fabric swab were insignificant.
However, as provided elsewhere herein, the present wrapped foam swab has other
characteristics (e.g., fit into connectors and oil removal properties) that were found
to be superior to the known fabric swabs.

25 From the foregoing it will be observed that numerous modifications and
variations can be cfféctuated 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

inferred. The disclosure is intended to cover by the appended claims all such
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head end, and the foam being spiral wound about the cleaning head end of the handle,
and forming a substantially flat cleaning end.
2. The swab is in accordance with claim 1 wherein the tapered end of the
elongated strip terminates in a rounded tip portion and wherein the rounded tip
portion is affixed to the cleaning head end, and wherein the tapered end of the
elongated strip defines a tapered edge, the tapered edge being positioned so as to

wrap around the handle at the cleaning head end.

3. The swab is in accordance with claim 1 wherein a free end of the
microporous foam is secured, at least in part, onto itself, distal from the cleaning
head end.

4. The swab is in accordance with claim 1 wherein the tapered end of the

elongated strip is formed at an angle of about 10 degrees to about 15 degrees.



