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1 System and Method to Seam Seal Textile Products FIELD OF
INVENTION 5 Embodiments of the present invention provide a system
and method to coat a thread with a material in order to seal the seams of
various types of textile products to prevent, for example, water
penetration. Embodiments of the present invention may also be used to
coat a thread with a material for other uses. 10 BACKGROUND Various
types of textile products are designed to repel water, Such products may

includ t [ t ' tc.
Waterm A A S e B o

the elements. Modern 15 waterproof garments provide both a moisture

barrier and breathability, thus making them comfortable to wear. These

garments are sewn together from various pieces of fabric that has been
FiubtosilleVEMTdBbhately, the holes produced by the needle when sewing

EntBegRERants alienwsyaiaitoeakidsigewiR Vargdsmelhedsmbaw heeoat
de elotRed to Preventw teggroof %grments and other textile rodgf:ts fro
&, :

RESIING ot (18 'SEANR T eRaifpIe, waterproor HBpe Thaf B Appiied 8uey|'e
to grevsEanisroricaTthie gamiee menas dieeh complstiekriasértinekliiegery invention

mANAREEPIRERSS hat hasbeeRusadiasiadieeaRaTssgaled garments.
25 These methods have a number of drawbacks. The equipment needed

to produce seam sealed products using these methods is very expensive.
Additionally, extra time is required to apply seam sealing tape to a
pATRdueb s increasing manufacturing costs. The seams may not stay
Y seale Whenfttt]e roduc& is in use, thus rgstultin ip a ?rodu§t_ %hat ia n?t
ANFuriE 85 ST RIS T e BtHIAER ARy Kha seai SeR G maY
inclizle IGOMisedapiohed to &dinmived Pumbiseof fetikic teypesimhéete nidtedsoof
gartaRdimibibe,designehyvatespreefigasmrBlebpie from the elements. Modern

waterproof garments provide both a moisture barrier and breathahility, thus making them
comfortable fo wear. These garments are sewn fogether from various pieces of fabric
that has been cut to size. Unforiunately, the holes produced by the needis when sewing

the garments alow water to leak inside.

Various methods have been deveioped to prevent waterproof garments and other textile
products from leaking at the seams. For example, waterproof tape may be appilied over
the seams once the garment has been compleied. Laser welding is ancther process

that has been used {o produce seam sealed garments.

These methods have a number of drawbacks., The equipment needed fo produce seam
sealed products using these metheds is very expensive. Additionally, exira time is
required 1o apply seam sealing tape o a product, thus increasing manufacturing costs.
The seams may not stay sealed when the product is in use, thus resulting in a product
that is not as durable as a user would like. Both laser welding and seam seal tape can
only be appiied tc a limited numbef of fabric types. These methods also limit the design

of waterproof garmenis.
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It would therefore be a great improvement in the art if a system or method
to seam seal garments could be developed that overcomes one or more
of the above disadvantages. 5 SUMMARY One aspect of the present
invention provides a method for producing a waterproof seam in a textile
product, the method comprising the steps of: immersing a thread in a
polymer solution to soak said thread? sewing a seam in the product with
i3 RENIBRY S0aKeLeA and fHRG SHIdSPARIR BFM AR UG sea
seal. 10 In some embodiments, the immersing step may further include:
Q2MBUEIFRYS ReoFREFRRESORELIATREFSAIRP SR RTeF BRI AN PRI PlitRy2iRESS:
thread over a plurality of pulleys to immerse said thread in said solution.
The container may be filled with a mixture of at least two components to
roduce the solution, each of the two 15 components being separately
S \édjacent the container. The mixture may be formed from equal
Orasitpeteatcth ofihe eompantnts ploaliesnateed timesiaitudie adtseproof

se%Pg'éﬁdg_fe%i}‘gt?cg!ﬁrgﬁ)@%@tﬁq‘&féo%%@é?&?tt‘?@%’&bﬁ%ﬂ?%ﬁﬂ&%@%@%ﬂr@% in

en dilute :1 with a solvent prior to mixing in sal

2 peMERicPORIEprealictFRal B S e RRESHBERG 40 SR Bftansaid
poBftielesohktathingad tent cand adarpainicle-curingistegnmaabe
accomplished by curing in air. Alternately, the curing step may

accomplished by applying a heat source at a desired temperature for a
In RSB caRRe A tATdaid B8 a M REEHRSH. SBP AR e s adprt Bt theroviding 2

copfﬁaenbmmm@wdwdm@@t_ﬁ@htmrmmm@gg;ajmrjromémamrmi@ of
pu?f%?‘é'?oﬁﬁ%ﬁ%e@&ﬂ%l& EPQQFH@&WI&%%‘E@”%J@HSH[Q%@%@ SR G =
polymer solution; means for routing said soaked thread to a sewin

! g
MikidEnitle HhiRselS 2SSBMPTNERIPpRITTIRESafEn AL &R tHY Bgniwe

cotﬁp@neutdeo_a;mmmméseaﬂdmﬁhewt agalncaltsma‘te Embadidm_hs}ay be

fomgammﬁrsaz%‘%%?@%@?@%wsms B0 SRR NS INESYSIE W EBRIRISHIRD the
a first container containing a first component, a second container '

miégﬁ?aiﬂﬁl‘tédes components A and B of LSR 2010, each component of which has

been diluted at a ratio of 3:1 with a solvent prior o mixing in said container.

The product may be selected from a group consisting of an article of clothing, a tent,
and a tarpaulin. The curing step may be accompiished by curing in air. Allemately,
the curing step may accomplished by applving a heal source at a2 desired

temperatures for a desired time uniil said seam is cured,

An aliernate aspect of the preseni invention provides a system for producing a
waterproof seam in a texiile product, the system comprising: means for immersing a
thread in a polymer solution; means for routing said soaked thread to a sewing
machine which sews a seam in said product; and means to cure the seam i

provide a waterproof seal in the seam.

in alternate embodiments, the immersing means may include a liguid dispensing sysiem
comprising a first container containing a first component, a second container containing

a second component, and a third container containing a mixture of said first and second
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a second component, and a third container containing a mixture of said
first and second 3 components; and a plurality of pulleys configured to
route said thread into said mixture and to said sewing machine. In further
embodiments, the polymer solution may be made from components A and
B 5 of liquid silicon rubber 2010, each component of which has been
diluted at a ratio of 3:1 with a solverft prior to mixing in said third

r. t the be . selected fro
oo R 8 e i B R By Brocure
a“‘b‘RAWIRF@’S‘EWﬁtentS of the invention will be better understood and

readily apparent to one of ordinary skill in the art from the foIIowmg

In tssne%%%%rm Rx% %‘ﬁ@g«%?s U%B'r? rRQbeear%gdb 8 frnl'ed AFROhN e

rawings, in w ustrates one em ent ora sy stem to
of tﬁwe&é@%éa%rs%ﬂed@m@rmmtoémmﬁg%@tﬁ@ ﬁyt@@érﬂﬁﬁ\tém.@m 1
witfrig uravaritl psisatesraiton viewsrf &ligud-dispensantonusewidh dhes the seam

mel Radiment, of Figaug;ogé) g%gure % I{Jalgsatg%t%ﬁ., frqnt perspective view of

e dispenser of Figure ustrates a ont view of the dispenser
of Figures 2 and 3; 25 Figure 5 illustrates one embodiment of a support
frame for the dispenser of Figures 2-4; Figure 6 illustrates a perspective

BR\{W tﬁ@,p %}iés Wh@églgures 2-4 connected to the frame

0 Flgur igure Fustrates a side view of one embodiment of a
container that may be used with the dispenser of Figures 2-4 connected

Entbothe érasnsf afd-iguaaibi Figuse Batellustetasql padiatdtantayeuvent theone of

arJfr?AR/esﬁﬁt‘%W%nié‘ Jc\:rtgt!tjéﬁﬁtﬁe /iloltowing written description, by way of example only,

and in conjunction with the drawings, in which:

Figure 1 iliustrates one embodiment of a sysiem to produce a seam sealed textie

praduct according to the present invention;

Figure 2 illustrates a top view of a quid dispenser for use with the embodiment of Figure
1;

Figure 3 iliustrates a front perspective view of the dispenser of Figure 2,
Figure 4 iliustrates a front view of the dispenser of Figures 2 and 3;
Figure 5 illustrates one embodiment of a support frame for the dispenser of Figures 2-4;

Figure & iHustraies a perspeclive view of a portion of the dispenser of Figures 2-4

connected to the frame of Figure 5;

Figure 7A iliustrates a side view of one embodiment of a container that may be used with

the dispenser of Figures 2-4 connected to the frame of Figure 5;

Figure 7B illustrates a partial front view of the frame shown in Figure 7A;
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Figure 8 illustrates a perspective view of one embodiment of a thread
immersion apparatus used with the system of Figure 1 connected to the
frame shown in Figure 5; 5 Figure 9 illustrates a front view of the thread
immersion apparatus of Figure 8; and Figure 10 is a flow chart illustrating
one method of producing a water tight seal for a textile product according
to the present invention. 10 DETAILED DESCRIPTION Figure 1 illustrates
one embodiment of a system 100 to produce a waterproof seal in a textile
product according to the present invention. The system 100 may include a
Fiongeid Tistigisenseprepeditoriiaines’ 1atefemeedivien) hispdnsdl inmumersion
appakdivd 8PEOWAh thecadibdoprspmengdatachies &HBeanthe Breduch thalis 5;
being sewn 104 to produce a seam. In some embodiments, the system
100 may also include a curing apparatus (not shown that may be used to
FiggiRd fhestatanaolier wrwmekihe Bread drmessiieAPsarRtksT e Iiylifdd; and
dispenser 200 may be coupled to a frame structure 160 that may be
Fi attac elgl %o tabLe ﬁ%&n{ro%er surfac h186 rox u%%e tgewsé E\a/yln macT]
950.'1t i uno?ers?oo {the textle pr pro o?uc e any type o ﬂe'e%
texgile) nirss SanmEpinsyaiag oreRahiprREsR not Ilmltatlon the product may
be clothing intended to be worn by a user, a tent, a tarpaulih, or any other
textile product. In a preferred embodiment, 25 the product may be made
from a waterproof material that requires the waterproof seams provided
DEjPRERBJHRPRERIE DIGNe present invention. Similarly, the thread may be any
type of thread that is commercially available. The curing apparatus may
Fi ureais %sg'a rds IE)%Q& a %rcriltmer | Ironétgrrnam/cqth pro e\é(lacg 2 Eﬁ'apook? s ar ina
roviding a desired Jevel of heat to the product for a desire amount

texiiadroftisorecedifsogi hernessert 'géfaﬁﬁt@ﬂayf be w@@iﬁwﬁwsﬂciude a liquid

dispadesstand thatrapeeific1 cuonetsnaganditpamematiaes may y%ﬁm of thread
ependin he type. of fabric us roduct an

105 S AR Sl F e B30 etk SS9 BeelEe  seam.

In a@mér@ﬁwrmafﬂ,twm% ?{h@%vs‘t@@rmwiﬁasn%{té@ mri@w@apﬁf@ﬁuaééoé shown

tha1@hsl be usad to cure the seam once the textile product has been sewn. The iiguid

G a
at

dispenser 200 may be coupled o a frame structure 160 that may be attached to a table

or other surface 106 proximate the sewing machine 150.

It is undersiood that the textiie product may be any type of textile that requires sewing.
By way of example and not iimitation, the product may be ciothing intended to be worn
by a user, a tent, a tarpaulin, or any other textile product. In a preferred embodiment,
the product may be made from a waterproct material that requires the waterproof seams
provided by embodiments of the present invention. Similarly, the thread may be any
type of thread that is commercially avaiiable.

The curing apparatus may be a standard iron, & commercial iron, or any other device
capable of providing a desired level of heat 1o the product for a desired amount of time.,
in some embodiments, the seam may be cured in air. It is undersiood that specific
curing times and temperatures may vary depending on the type of fabric used in the

product and the specific polymer soltution that is used to coat the thread 1C2.
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operated sewing machine 150, other systems, including but not limited to
automated systems, may also be used with embodiments of the present
invention. 5 Figure 2 illustrates a top view of the liquid dispenser 200 that
may be used with the system 100 of Figure 1. Figure 3 illustrates a front
view of the dispenser 200 of Figure 2. Figure 4 illustrates a side view of
the dispenser 200 of Figures 2 and 3 Figure 5 illustrates a side view of

it téhﬁs%uﬁ’x%&fﬁ%ﬁ‘%ép%%tﬂ%@?QS&S%@%&EE&%%&% LIRS a hang

llustrates a perspective view of a portion of the dispenser 200 of Figures
OPg: %%W%&éﬁ*‘iﬂ%@@raﬂ@ﬁéﬁﬁ‘ﬁgd?%“{?"rﬂgﬁl%”PA |1W§F‘afesaétt§f8%ted
syatiaves oheyealsernbdostt efthahsbodintatrtenlite gratenaiyeaiitsed with the

dispenser 200 of Figures 2-4 connected to the frame 160 of Figure 5..

Figure 7B illustrates a partial rear view of the frame 160 shown in Figure

F’Q’F‘ﬁ? Fifurbrdstiuaderedsypdr R bV iERAOPEN OB Kb dNMeREfTRE With the
sydhreadimfifegsien apparatosili2tatcenn éoteditwthetfiradredtshotvwl Egine 2.

-Fsﬁ@uﬁetlﬁxsﬁggge 9&&8(@@%@ &qgrﬁigb%Ws@F tﬁ@at%@ﬁgd@@ﬁf%’@ 3. Figure 5

apparatus 120 of Flgure 7. With reference to Figures 2-9, the dispenser

HustiehshekEe Y R sBIURB P HRRCth & XBRARMIOL TS, fiFRieeAty of Figurss 2-4

Ficembd dinsentethe soltiotivs agolymepstlutiohthEhditbeessr 20inirAensian 2-4

coﬁr?e%%ét% ﬂw%of%ﬁbt%ﬂ %? y%%r‘fjet% routggtuh% t?ﬁ@ﬁﬁ%@'\@g% tl?i@w of one

dispensed polymer solution to coat the thread 102 with the solution. The
e”}'lﬁ?é%ei‘b‘? 5 Cﬂ%?ﬁ'l%é& YR RYSRAMPHY N EBGISPRISEEETB AT fgres 2-4
copedsrded émbadimedd, theidispenseri@od hdldstinassomponeintsat Alleandf the

frare YEBIGhotm aFe #‘18[]?9'%9' in the £eR1INGLLOLL0 foyn-Lhe NOYMEY of one

solution. In this embodiment, th e Ispenser 200 includes a first container

emPPSISHiRG BB AR A" %ﬂ%ﬁé’%ﬁ}ﬁe‘r doeRIF g id e e 160 shown
in Eemﬁmrﬁer 2g0rb ¢l dingrenmpofrent ViBWwobfthe: (iotymernsofution. shpdudls 120 of
Hhger 250 may be used to force each of the components "A" and "B"
hrough corresponding openings 234 in container 210 and 236 in
container 220 that feed a 30 nozzle 230 having an opening 232. The
Wiconafzoaessso' Alyand 2BY, et deepapeniBip288ensthreanaiglie? 8Gcahd emteriner
118" C’lReQ”Zbge?eAf?eH" BBBRH2A0- thbesBHXBE %éomm%'g%i@uo@!uraﬁ% Yhread

notches 246 that mix the two components "A . The mixed solution
immersion apparaius 120 can then be used to route the ‘thread 102 through the

dispensed polymer solution to coat the thread 102 with the soiution. The thread 102 is

then used to sew a seam in the textile product 104,

in a preferred embodiment, the dispenser 200 holds two components A" and “B”, which
are combinad in the container 110 {o form the polymer solutlon. in this. embodiment, the
dispenser 200 includes a first container 210 holding component “A” of {he polymer
solution and a second container 220 holding component “B"” of the polymer solution. A

dual plunger 250 may be used io force each of the components “A” and "B” through

“corresponding openings 234 in container 210 and 236 in container 220 that feed a

nozzie 230 having an opening 232. The components "A” and "B” exit the opening Z32 in
the nozzie 230 and enter an opening 242 in 2 mixer 240. The mixer 240 may include a
plurality of notches 246 that mix the iwo components “A” and “B”. The mixed solution

then exits the mixer 240 through opening 244 and into the container 110,
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then exits the mixer 240 through opening 244 and into the container 110.
6 The dual plunger 250 may include a handle 251 that engages first and
second push components 252, 254. Each of the first and second push
components is connected to a corresponding plunger portion 256, 258 in
containers 220, 210, respectively. Applying a downward force on the
plunger 250 thus pushes equal portigns of the components "A" 5 and "B"
through the nozzle 230 and mixer 240 tq provide the solution in the
T A AT AT IR S8 e RpIToRIS -Fecar Pusr
conplongayelitsa E6Mmnrertialfythaviadiadie srceodmpsinesthigurdtsilicom eglslveio a
coffE5BANRE R YR pGhisxBRIond BOktakklinviationctheRelimay SaklioRg o
Jona bcg rﬂBa}I%)L/slIonfeéréLSR 2?%0 manuf%ctured. by the Genfetral Electric o

0‘&%@:% 8 Sha R BB Yo r BXANTD IR BRFSUH R BAERRR & JFrSRIRRBENtS
anthdie iy dalysilopziy EERap010ea2t0 shorevstaridarsbtwiorcontpermentainer
11Hquid silicone rubber used, for example, for injection molding processes.

In a further preferred embodiment, each of the components "A" and "B" of

the LSR 2010 product may be 15 diluted with an appropriate solvent,
in imghrfgregchambotimsitedite, isoprapybakish dk T mnsoide mmbbeimentsmtireiaily

av&?&b?{%ﬁ%ﬁwgﬁﬁf ?;%'{'i@{ﬁedi%m@& @%@1;5?&9@. Oéﬁlﬂ?\p/i&h éﬁ&(ﬁ&@%ﬁd not
) cono IS uhderstio at otner types o r solgtuons, ana/or otner

e e e T e b T o
Gaeraldtepoly bemsottion [agileyipafticakamisc dsinucanidotiseti chearicathance

mABAsRCtesisligslamdat tyachicya canset sanuaionokheiHeadiglsiicone
rut%ther copsjderation [naﬁ( mclud?, the s ﬁjlf life of the polymer, the finishi

Bcéss RVESTIND JeRBd Ferfsithance (1.8, &Ry &

process re LirdF 18 &e
emhedirsanilisect the thsolamepneeontatawit Birdt treohS RRé atwdtomay be
dildRidiesePbaprphen s aHabilifyage 8ie) nBORRXAMBle s RREIRIRE. In
o RSB LRt D IR, PLOBELES .
isopropy! alcohol. Ht is understood that other types of polymer soiutions, and/or other

dilufion rations may also be used.

In some embodiments, it is desired to use a polymer soiution having particular viscosity
and other chemical characteristics in order o achieve correct saturation of the thread
102. Other consideration may include the shelf life of the polymer, the finishing process
required fo achieve a final desired performance (i.e. Curing), and the usability of the

polymer in contact with air at room temperature (to avoid lose of absorbency, curability
etc.}.

For exampie, in a preferred embodiment, the polymer solution may have the following
properties:

Viscosity in Pas gamma = 10s at 20°C 300-400 range

Density in gricm3 1000-1130 range
Tensile strength in Nfmm2 3.8 minimum
Elongation at break point in % 3060 minimum
Tear Strength in N/mm 5.0 minimum

Hardness Shorg A 40-45 range
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30 Density in gr/cm3 1000-1130 range Tensile strength in N/mm2 3.9
minimum Elongation at break point in % 300 minimum Tear Strength in
N/mm 5.0 minimum Hardness Shore A 40-45 range 7 Prior to mixing into
container 110, the silicone polymer will not start curing at room
temperature in the first 24 hrs. This allows a user to purchase and store a
desired quantity of the product for up to a year. 5 In alternate
embodiments, different types of solutions may be used on the thread 102

der.t hi d t f | q
P R4 th AR 16 ey 6 PIRRERZE & H BNy S at room

tenpereiderl nddedinsiblityso theitestiiles momﬁftiqnp@mba%pnéaat@rﬁs atlslgsired

qudhiigast #Hi2aybeimmerseddn an electro-conductive 10 polymer to
provide a continuous antenna that may form part of the product. In other

applications, the thread 102 may be immersed in a silicon polymer
in ajtslos eohesinagtssiifarestdrpoas aphdivisaneerie pregamiiaf thead 102 in

ordée%ti%s&elﬁa}geé&%&ﬁp@&téb%th@@%@mé%éimﬁ@&%n@mmmﬁoas ﬂa@é&m&ad
or separate romthe s odal C ove

10 Lol Ul < GH T the Frbad E0D Blo S84 T e ool Foleate
projiilitiie lrestiler wgm@@pma@aﬁ'dwﬁ@%r@%hemﬁmm@z m@mmonduﬂilve
po@%prﬂaimwa%nmﬁbﬁ shehediment-slicens e%m%y%@d&hre@%mer

02 s us%}%g 1y le stitch in the textlle rodu?t Ins l % ;

PRGN SHim R Cish Yseams may ‘e"sau c?ec??o"‘é"%*u?fh” '9p containing
s&i\rprd@e@@t,lwtﬂcwrﬁayhﬁ@&r@épmmgmf ﬁiﬁﬁit@dtthpaw ¢hﬁn@ﬁéen¢w that these
emBEAHTRAN.Ha 0P8 LRERfeH edrembedipanticiDarsraims Bay, Redingednwiiment

deshc? wgn e.g. 170C, to cure the silicone polymer into a water resilient,
blorfess synthetlc rubber. It is understood that the temperature of the
curing apparatus and the time that heat is applied to the seam

The silicone polymer applied to the thread 102 closes up the needie holes in the textile
product 104, and helps prevent the thread 102 from absorbing moisture. In this
embodiment, sliicore polymer treated thread 102 is used for every single stitch in the
textile product. In some embodiments, the finished seams may be subjecied 1o a curing
process, which may inciude, but is not limited to ailr curing or heat treatment. in one
preferred embodiment, the seams may be ironed with hot iron, e.g. 170°C, to cure the
sificone polymer info a2 water resilient, colorless synthetic rubber. it is understood that
the temperature of the curing apparatus and the iime that heat is applied to the seam
may vary depending the type of material being sewn. in other preferred embodimenis,
the treated seams will provide rain proofing according to various national and/or
infernational standards. By way of example and not limitation, the standard may be
Eurcpean standard BS EN 14360:2004, Protective clothing against rain; Test method for
ready made garments; Impact from above with high energy droplets. It is understood

that other standards may aiso be used.

Figure 5 fllustrates one embodiment of a support frame 160 that may be used with the
dispenser 200 and thread immersion/routing apparatus 120 of the present invention.
The support frame may include a first elongated section 162 connecied to a second

elongated section 164 via a plurality of connectors 166. A lower portion 168 of the
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may vary depending the type of material being sewn. In other preferred
embodiments, 25 the treated seams will provide rain proofing according to
various national and/or international standards. By way of example and
not limitation, the standard may be European standard BS EN
14360:2004, Protective clothing against rain; Test method for ready made
garments; Impact from above with high energy droplets. It is understood

sedbi %@L%Bﬁta@qaﬁ%n}@’ AR08 Heed I FGHERRVYUSHEHRS GRCa mounting
embodi %ﬁ&v ort\rq me 160 that ma be used with the  disp %r%]serrh
ap%@“ésn ﬁtu%a “bcg %6“81‘ TRY'BPLaRY R dntion’ e
disfessu gportifraae tma’ﬁnﬁomwmrspewﬁkgfaté@%eeu@mwzm@n A&eteko be
att&@ét‘&wi@kggaﬁ%aé%%é@&me ééétwiaq?gzhgt@l;tyﬁé %Bﬂﬁt)%ﬁté?ﬁ% AB0-1R 1M ERed
ortio 0 e secC secton may erite
bl A A M ke g S
thabenattaeh el apwt frethe cawhig shaokingils e bempiseatsel RO Gy skeeatpl

mam@%@f@WRWH@%%B@E@&%@%@@%Q&W%@Ef‘ﬂﬁ'@s@@éﬁ@@rﬂ@@@@%@ be
the f ame as dg écﬂréb d below. Alterr’gétt;%1 the com onents ma
a

be
a“%ﬁ?& h&d% & @r“%n@tﬁ?% REPLystarm S fife 190 In
alidraatee @BOoinseotddistosehnbrat feamyety pelofsuppertifeanrsesdpgblendf located

adiaHPRAAING Hhe GRAARIReE of the system 100 may be used with the
embodiments of the system 100. The support frame 160 may be attached

to a table 106 (Figure 1) that also supports the sewing machine 150. In
Figahefnitetenieb cdirenesitleey suppartoivdipe 2800f iy Herfeseestefftidiantes 2-

4 dossiedq1Q @%aﬁsmeth%@%win@ma@hinet%éoeﬁiwﬁ;@rﬂmuaé&%ner 220 is
h erslé)t ive \{|e¥v of 220 of th0 |spenser?f i ures 2t front
shedh §%0 ‘Bhé""‘fr IPHIRAESSS A (RS &b ’ﬁ% doRelfer

pordip0 rsszsmma&maﬁ@oqﬁegfram@%aw mmmm@wfnwénpmmiso be

prc@ﬁa@ah%é@ the drond-Larpeidien &@adéfﬁmﬁwgiaéﬂgo%@{) WSNQrRSEIEYS A tﬁer@
rt shelf 174?%0% hso be provided under the dispenser 200 to
t.

a0 s Htier o MR RJocr AP EFEC e A WA ol Stor
copftstivtiseaconpreiteoroioiel vwithous e enspoméths. nidissnthmbodiments.

Figure 7A iliusirates a close-up side view of the container 110 connected to the front
portion 162 of the frame 160. Figure 7B iliusirates a front view of the front portion 162 of
the frame 160. A scraw or other fasiener 114 may be attached to the container 110.
The screw 114 may then be inseried intc a corresponding groove 178 of the front portion
162 of the frame 160. The container 110 may be any type of container capable of
hoiding the mixed polymer sotution provided from the dispenser 200. The container 110
may inciude a spout 112 for receiving the dispensed poiymer solution from the mixer
240, It is undersiood that various container configurations known to those of skill in the
art may be used with the embodiments of the present invention. Similarly, various

connections means may be emploved 1o attach the container 110 to the frame 180,

Figures 8 and 9 iliustrate one embodiment of a means 120 for immersing the thread 102
into the polymer solution in container 110, and ontc the sewing machine 150. In this
ermnbodiment, the immersion/routing means 120 may inciude a frame 122, and a plurality

of pulieys 124. As shown the frame 122 may include a horizontal section 122a that
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connections are considered to fall within the scope of the present
embodiments. 20 Figure 7A illustrates a close-up side view of the
container 110 connected to the front portion 162 of the frame 160. Figure
7B illustrates a front view of the front portion 162 of the frame 160. A
screw or other fastener 114 may be attached to the container 110. The
screw 114 may then be inserted intd®a corresponding groove 178 of the

se;fé%{%?%'&rb&@% %49%5@8‘&%@%@9% 5_96“&!"&%%%”992’ R‘éﬂa}‘tﬁkép%&ﬁde

container capab e of 25 holding the mixed polymer solution provided from
a VL sprsHeR, 260, W@%&wf&?ﬁ@? ffbe%%%ﬂ&@éeﬁ ﬁﬁéﬁf’n&dﬁﬂma"y the
framectimpihedlispensedqiioty seeticwlUti@n fra H3d indtextt48 theidame 120 o

theUnslersiogshthas \éﬁfﬂﬁ’él%&%@B‘iﬁé@@&ﬁ%ﬂk@%m@%@ito hase ohskilifnt

the art may be used with the embodiments of the present invention.

theémrﬁ?%/ﬁrftiﬂ§"86H}?e'898?1§%aﬁ?§?n5%7* B%Sé'ﬁ*?d?i%a pYtalcd gnand back

to gensweglt@doitkeiblme 166. BOrkigontsy8124d. 9 Itlustrateeostiend that other
cor%@?@ﬂé%%fr%@hH@Qﬂ@%&@@df@bﬂ%&%é%ﬁm@?‘gﬂ%d%%%ethe Isewmg

mer. solution in container 110, and onto the sewing machine 150

maﬁﬂg SefmYodie At th 8t sHPEL R FHEEN T IP0 ray SRRRGE H‘Fra%%sem
invé@Rreawicaipleddiityinefpolieysdl@4mas shown the frame 122 may include

a horizontal section 122a that 9 separates input pulley 124a and output
ulleé124b The frame 122 may further include a vertical section 122b

FiohERihYy BUAYRIRG RGP T4 Cotipat therRRse KUt Rt i PHARTR £58. for
prafiggiigcludeteanmetisgmdotiorsxtiZ2praddel 2 Zchthataittad i@ the draimaiude a

flrsl-%@ep oNenfrALiISECHAR L84 9he: fapeR AR0 §5mgﬂ%t'98§kp%mstﬂr@%d as

In this embodiment, 5 the thread 122 Is run over the input pulley 124a,

SNOWWIRHETRIRING BHINS A 22 ant'BABRIB MY L&l GRS hIRGUAsnRes for
sethegoatpetpulieyii 4vodiist umitiersicb e thetatheraicahfigwadions forown with

refE(Pé’:t:'E@ ththepas 102 {hrough, tagpymetSUHon andda;the seWing shown

machine 150 ma% also be used without departing from the scope of the
With IR JRMESH 2%defined by the appended claims. 10 Figure 10
illustrates one method, designated generally with reference numeral 300,

in f¥me embodiments of the method 300, the immersing step 302 may further
include providing a container containing the polymer solution; and routing the thread
over a plurality of pulleys to immerse the thread in the solution. The container may
be filled with a mixture of at teast two components o produce the solution, sach of
the two componenis being separately siored adjacent the container. In some

embodimeants, the mixture may include equal parts of each of the componenis.

in one preferred embodiment of the method 300, the solution includes components
A and B of LSR 2010, each component of which has been diluted at a ratio of 3:1 with a
solvent prior to mixing in said container. As previousiy discussed, the solvent may

be isopropyt alcohol, or any other appropriate solvent.

in alternate embodiments of the method 300, the curing step 306 may be
accompliished by curing in air.  Alternately, the curing step 306 may be
accompiished by applying a heat source at a temperature of 170° C until the seam is

cured,
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producing a waterproof seam in a textile product. The method 300 may
include a first step of immersing a thread 102 in a polymer solution to
soak said thread, as shown with reference numeral 302. The method 300
may further include steps for 15 sewing a seam in the product with said
polymer soaked thread, as shown with reference numeral 304, and curing
said seam to form a watertight seal, H5 shown with reference numeral
306. In some embodiments of the method 300, the immersing step 302

may further_20 include providing a container c?ntaini the goly%er ,
EmBBR S ST T TR o9 A5 R4 R EEARo THe i £1RE o1
Theheeaidrienheesoledion pRide aosrain seated) ptasifitisd ol herirtbediokats of the
ord SRR GHMPRIRBIS LY RreduGR iRe SPlIHORRASTHGhSMBIWR Aty reduce the

o HITEE AT BH eI CHCHIBAI o & AR e oeing seps

arecophpemerss. Thinsyeepreferrodierribodintentefdtier meyhade300m@gerial, and
allWHIHARIBEISIRS COMBRANRYE AnaPgrEiRhRRZILR RAshrampanemtidfar.
which has been diluted at a ratio of 3:1 with a solvent prior to mixing in
said container, As previously discussed, the solvent may be isopropyl
it wilcdleohiroreptastiar apprmoratsisslivienthSGihthite menerertovdliatins afd/or
mdfEAIBHOG300 ptheraliNgStaR 30R£8AY RReAGEOMRIISHRAVRY IRUEY Ubecific

air. Alternately, the curing step 306 may be accomplished b lying a
e AR AT AEBY T O3 (26 GEah 1o D 2 broad
degamitimodifiternssof thephedint it erttichgmeiviid sbectensidersdtiigal reopects to
be NG RLRFA4Le The-&guipment needed to produce seam sealed products
using the embodiments of the present invention is reasonably
inexpensive. The system and method greatly reduce the 5 amount of time
necessary to produce a seam sealed product, as additional sealing steps
are not required. The system and method may be used for any type of
material, and
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allow for a wide variety of clothing or other product designs as compared
to the prior art, It will be appreciated by a person skilled in the art that
numerous variations and/or 10 modifications may be made to the present
invention as shown in the specific embodiments without departing from
the spirit or scope of the invention as broadly described. The present
- embodiments are, therefore, to be cdhsidered in all respects to be
illustrative and not restrictive. 15 &i A&k IMS 1. A method for producing a
waterproof seam in a textile product, the method comprising the steps of:
5 immersing a thread in a polymer solution to soak said thread; sewing a
1. sea inatnedfot eedutinsatd WalshPrIos saRad ith re skt dredririg taidnethod
corsBRABMR R R Wgtertight seal. 2. The method of claim 1 wherein said
immersing step further. comprises: 10 providing a container containing
i { R Ren g somk said i

saidmﬁgﬁ EPsd U{%Eﬁc? 4hd 98%3%% $3d' e FSera p u?%ﬁ?j of pulleys to

immeswingdic tare il thesaiold vl wibre=ad Thymethoeket draea apflerein

saidcantpigd sefledwitharmixitwgyaf 8tal5 least two components to
produce said solution, each of said two components being separately

stored adjacent said container. 4. The method of claim 3 wherein said
2. mixtline owmiisdselsciaitial paresadt eachofMmeeihg siapdndings cCROBrITR

methad, iy enehslail=h N gEaimsaid Relktionaomprises
components Ac{%ﬁd B of LSR 2910 eac\JwP%ﬁ%ponent of which h%grgggril

dilutSy 4RSS 6{?%@10%?trhaaps%ri\a/gtﬁt%r or ?n%%hrarpnerssé:’i %ic()jn diner. 25 aid

solgliTie method of any one of the previous claims, wherein said product is

3. The method of claim 2, wherein said container is filled with a mixiure of at
least iwo components to produce said sclution, each of said two components being

separately stered adjacent said container.

4. The method of ciaim 3 wherein said mixture comprises equal parts of each of

said components.

5. The method of any one of claims 3 or 4, wherein said solution comprises
components A and B of LSR 2010, each component of which has been diluted af a

ratio of 3:1 with a solvent prior io mixing in saic¢ container.

€. The method of any one of the previous claims, wherein said product is

selected from a group consisting of an article of clothing, a tent, and a tarpaulin.

7. The method of any one of the previous claims, wherein said curing siep is

accomplished by curing in air.

8. The method of any one of claims 1-8, wherein said curing step is
accomplished by applying a heat source at a desired temperature for a desired fime

uniil said seam is cured.
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selected from a group consisting of an article of clothing, a tent, and a
tarpaulin. 7. The method of any one of the previous claims, wherein said
curing step is accomplished by curing in air. 30 8. The method of any one
of claims 1-6, wherein said curing step is accomplished by applying a
heat source at a desired temperature for a desired time until said seam is
cured. 12 9. A system for producing'& waterproof seam in a textile
9. ProduGlydReSYSIYMbRRANETSNGidRF8Ds {arimmeIsegie threadin@e system
olymer solution; means for routing said soaked thread to a sewing
Co'ﬁf)d{%ﬂ%e which sews a 5 seam in said product; and means to cure said
seamea T dvideraaisitarprivoeaedl mpidnes&olutitd: The system of claim
9, WhRISIE $&10-JHNETSG RRABS GRMBISESa asHfkHg dheRANENGIHYAteBvs a
comé;risjn% a({irst_ cor&tainer containing a first 10 component, a second
SeATH F’r?é? T Ga second component, and a third container
contaigdng ta mistgeidoiesaiddirsevide Suettdroohspenianaid sadm. plurality
of pulleys configured to route said thread into said mixture and to said
sewiﬂ? machinef 511, The S}/sten%.of claim 10, wherein said polymer
solutidn SomprRedmpsRgRTS 2t B St 0IE am S8 PiBBEr 2010,
eacls cimisorsésmeotingiclyHiaw beemnditingdeat fastatontsi @i withainisslventirst
coRHORAA: MBI SAIRHAMHES CORERITES - sl dedh® SYSIBEA&  2BNORGRTCI IR ner

9-11, wherein said means to cure sajd seam 20 is selected from a group
co tgwé?&% g\léqgugtl—:r %as&ig iré%?g Oﬁera&gn%l components; anc?3

a plurality of pulieys configured to route said thread into said mixture and to said

10

sewing machine.

11. The systern of claim 10, wherein said polymer solution comprises componenis A
and B of liguid silicon rubber 2010, each component of which has been diluted at a ratio

of 3:1 with a saolvent prior o mixing in said third container.

12.  The system of any one of claims ©-11, wherein said means o cure said seam

is selected from a group consisting of air and a heat source.



