1 System and Method to Seam Seal Textile Products FIELD OF | NVENTI ON 5
Enbodi nents of the present invention provide a systemand nethod to coat a
t hread wwb 2aimatmni al in order to seal the seans of vaPCoss20ppeE2sf
textile products to prevent, for exanple, water penetration. Enbodinments of
the present invention may al so be used to coat a thread with a material for
ot her uses. 10 BACKGROUND Various types of textile products are designed to
repel water. Such products nay includel garnents designed to be worn by a
user, tents, tarpaulins, etc. Waterproof garnents have been used for

decades to protect people fro he el ements. Mdern 15 wat erproof garnents
provi de both a noi s%y eH&ﬁﬂfﬂM%ﬁ@ﬂLt@aﬁ%m Beal Textile '?rER‘i’HQ.tge hem

confortable to wear. These garnents are sewn together from various pieces
of fabric that has been cut to size. Unfortunately, the hol es produced by

t he needl e when sewing the garnents allow water to | eak inside. 20 Various
met hods have

o0 prevent waterproof garnents and ot her
textile prodtﬁﬁéﬁ%ﬂ%ﬁﬁ?’rﬁg at the seans. For exanple, waterproof tape
may be appl i Ethbmdimenth eofsthangreserteinvdreiogapnoeide él@sﬂégeandcmﬁllheﬂetdi cdah ST
welding is a L0ro e u t rr.oduce seam seal e
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to produce stuptevenl éer qrapthie,twates penpttatiose Erabdrbuienissofitbe presepeirsiention
Addi ti onal 'y XL Snd |88y fostafgtfﬁrregg with %B{Jial?ﬁ?mh%?ﬁgégg tape to a

t g costs. e sea

product, thus rncreasing manutracturin ns rmy not stay seal ed
when the product is in use, thus resulting in a product that is not as
durable @ a user would like. Both |aser welding and seam seal tape can
300nly be applied to a limted nunber of fabric types. These nethods al so
limt the de%r‘&r‘“ﬂ?o“ﬂper proof garnents. 2

Various types of textile products are designed to repel water. Such products may
include garments designed to be worn by a user, tents, tarpaulins, etc. Waterproof
garments have been used for decades to protect people from 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 cut to size. Unfortunately, the holes produced by the needle when
sewing the garments allow water to leak inside.

20 Various methods have been developed to prevent waterproof garments and other
textile products from leaking at the seams. For example, waterproof tape may be
applied over the seams once the garment has been completed. Laser welding is
another process that has been used to produce seam sealed 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 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 Iaser welding and seam seal tape can

30  only be applied to a limited number of fabric types. These methods also limit the design
of waterproof garments.



It would therefore be a great inprovenent in the art if a system or nethod
to seam seal garnents could be devel oped that overcones one or nore of the
above di swdvarwiagws. 5 SUMVARY One aspect of the presenPCirsGeomioon2pr ovi des
a nmethod for producing a waterproof seamin a textile product, the nethod
conprising the steps of: imersing a thread in a polynmer solution to soak
said thread; sewing a seamin the product with said polyner soaked thread,
and curing said seamto forma watertizgght seal. 10 In sone enbodi nents, the
i rmer sing step further include: providing a_container containing said
pol ymer sol uﬁi rTdetQﬁr f‘?‘(’)@?i%ﬂf?&ﬁ"ﬂ“&"ﬁ?‘@@d" IFett 2 syeipm qrimetand tg sepmyaeat o
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i mrersing step may further include: providing a container containing said
pol ymer 15sol ution; and routing said thread through a plurality of guides
to imerse said thread in said solution. The container may be filled with a
m xture of agphifkytWwo conponents to produce the solution, each of the two
conponents being separately stored adjacent the 20 container. The m xture
may be for me@neraspeeiefdhe pagsent iveptirhproviden@ methedrfenproduting &l waterrrbef.
embodi ment s, stdig iMbXbie pwzmcﬂﬁﬁé rRBROOS A ity ﬁ%dsé%soé\i; tt.pj%&gég a ARG
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conponent of which has been diluted at a ratio o _ a vent prior
to nixing i ninsAiPQYEwHseilien to s9akisaidptherag sewing deeas|ie dhearadushwith gasup

consi sting OpolgmensbakeldahfadChfd Biinl sald &4 to fMeh Pwh Lké4. The curing
step mayyﬁe acconplished by curing in air. Alternately, the curing step may

acconpl i shed by applying a heat source at a desired tenperature for a
desired tinelrusbile Saibbdieets $het Uinfibrsing ABp ahbe! fiaher ashesd: Sovidhyy a

present invention provides a.systemfor produci ng a waterproof seamin a
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means maid i nedlutifmn; carld cpuitidg dSaseh direiad through a plurality of guides to immerse said
thread in said solution.

The container may be filied with a mixture of at least two components to produce
the solution, each of the two components being separately stored adjacent the

20 container. The mixture may be formed from equal parts of each of the components.
in alternate embodiments, the mixture inciudes 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.

25 The product may be selected from a group consisting of an article of clothing, a
tent, and a tarpaulin. The curing step may be accomplished by curing in air.
Alternately, the curing step may accomplished by applying a heat source at a
desired temperature for a desired time until said seam is cured.



system conprising a first container containing a first conponent, a second
contai ner containing a second conponent, and a third container containing a
m xt ure oWVo=aidi4idenst 10 and second conponents. The i NMPCIISGZ01HAL23 MBY
further include a plurality of pulleys configured to route said thread into
said mxture and to said sewing machine. Alternately, the inmmersing neans
may further include a plurality of guides configured to route said thread
into said nixture and to said sewing Bachine. 15 In further enbodi nents,

t he polyner ion na de from conponents. A and B of uid silicon
Fubbar 010, ABai R THER O PenPieR e B PavIces SRR fog RIBHInG a1
with a sol VeWateppnoOf séam lif zaltegne prexftict] thdsystedastingiriz@ig: mdadisTeaimméingur e
t he seam may l. ect ed from SI stin eat _source.
20 BRI EF DES&E%E 53 R (1 ST Sans B goltin gsr?fi 5%?ketdatgr?ar‘i\/§n SEANG 11
be better undacmheodhnahnckemaai|sleglrrappaaldnproﬂoctomdoheamsjItana:u;e sha Iskamntot he
art fromghe iog‘de%?%%bftée%nmqﬁé%Ebrplt I on, by way of exanple only, 25and

i n conj uncti B W ngs which: Figure 1 illustrates one
enbodi ment of a systemto produce a seam seal ed textile product according

to the presept anémaetérﬁﬂod.rﬁgrﬁggwee.n%’mér's;na%@aﬁﬁla@ [gemdglae gl als,%ér&m

di spenser for use with the enbodi nent o ure |IIus rates a
front perspe8ystaie comensing atfiset Qﬁn?ﬁ@ﬁé‘éﬂtaﬂ’ﬂngzﬁ dicst ecomponentFa Feeendqcontainer
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|Ilustraiﬁs one enbodi nent of a_support frame for | spenser of Figures

2-4; 5Fi Jur e F’F‘F%‘Qt?"é‘i%’é‘e%speT'?péE’f‘FR?@gvaW%f"a& fadheri 'Bﬁ“‘?ﬁ at pluraitysPlenser

of Figures 2pdlleys configured to route said thread into said mixture and to said sewing machine.
Alternately, the immersing means may further include a plurality of guides configured
to route said thread into said mixture and to said sewing machine.

15 In further embodiments, the polymer solution may be made from components A and B
of liquid silicon rubber 2010, each component of which has been diluted at a ratio of 3:1
with a solvent prior to mixing in said third container. The means to cure the seam
may be selected from a group consisting of air and a heat source.

20
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent to one of
ordinary skill in the art from the following written description, by way of example only,

25 and in conjunction with the drawings, in which:

Figure 1 illustrates one embodiment of a system to produce a seam sealed textile
product according to the present invention;

30 Figure 2 iliustrates a top view of a liquid dispenser for use with the embodiment of
Figure 1;

Figure 3 illustrates a front perspective view of the dispenser of Figure 2;



connected to the frame of Figure 5; Figure 7A illustrates a side view of
one enbodi nent of a container that may be used with the di spenser of

Fi gures 2wo 20ovinesbed to the frame of Figure 5; Figure PBTiSGhuston@Res a
partial front view of the franme shown in Figure 7A; Figure 8 illustrates a
perspective view of one enbodi nent of a thread i mersion apparatus used
with the systemof Figure 1 connected to the frane shown in Figure 5;
Figure 9 illustrates a front view of #he thread i mrersi on apparatus of

Figure 8; Figure il lustrates an. expl oded ‘spective, view of an

al ternate en%gﬂrleréﬂlfs"@*esa? thﬂtlé'ﬁw q?mﬁe‘ﬁ%‘?e&ﬁe%‘g?égﬁgﬁéaﬁ%d with the system
of Figure 1; Figure 11 illustrates a top view of the thread i mersion
appar at us of .k . . Fi qur i rat - i . view pf the
P ead i mrercoud itRies sk olmant ot bk rebhe R R PRI B eR 4 a o
Figure 11; and Figure 13 is a flow chart illustrating one nethod of
produci ng a re tl : I CG i . nesent
Mvent i o - J00RE | BEMEE by pe bl LS P E] Rraghaehiol Bkihe BueCer
system 100 tepnpeetad txtha figae«af pigvid Sseal in a textile product according to
the present invention. The system 100 may include a |iquid dispenser 200, a
container 110 for_receiving a dispensed liquid 112, a spool of thread 5
102, a sewi ngongcit Hustiates a sidg view pbapg embrdiment oha icagtalenthal maythe ysedduce

a seam | n sgiffethe Bpehed B Biguled ©-F¥sinebied 0theman® &Fiduebude a curing
apparatus. (not shown that may be used to cure the seamonce the textile

pr oduct s been sewn. The | i quid di spenser 200 nay be coupled to a frane
structure 16€gliledB intyratee axpdriedt frest view of thé e shown in Figure 7A;

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;
15

Figure 9 illustrates a front view of the thread immersion apparatus of Figure 8;

Figure 10 illustrates an exploded perspective view of an alternate embodiment of a
thread immersion apparatus used with the system of Figure 1;

20
Figure 11 illustrates a top view of the thread immersion appafatus of Figure 10;
Figur_e 12 illustrates a cross-sectional view of the thread immersion apparatus of
Figures 10 and 11 taken along the line A-A of Figure 11; and

25

Figure 13 is a flow chart illustrating one method of producing a water tight seal for a
textile product according to the present invention.

30 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 liquid
dispenser 200, a container 110 for receiving a dispensed liquid 112, a spool of thread



50r other surface 106 proxi mate the sewing machine 150. It is understood
that the textile product may be any type of textile that requires sew ng.
By way ofwexampl4¢o6and not |imtation, the product nmay becCTisereiiorngo2nt ended
to be worn by a user, a tent, a tarpaulin, or any other textile product. In
a preferred enbodi ment, 10 the product may be made from a wat er pr oof
material that requires the waterproof seans provided by enbodi nents of the
present invention. Simlarly, the thréad may be any type of thread that is

commerci al ly, gvail abl e. The ing a ratus. nay be a dard iron, a
comer of al 11803 sshmipaciineg Sif 2R8I sl s Reing Seyih, TR 5od s peart

| evel of healn sometdnebquiirehis,ithé systeam dB8 nragaisarimcimde & turingrappatatuss@oeshown
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in Figure 1 inclu operate ng machine 150, other systens,
including but not limted to autonmated systens, nay al so be used with

enbodi ment s @fs HdRrRERSRE the BRI product ﬁgg%&meatrﬁ t%ldhéeb'fgttgfdﬁé Bt oquites ¥dvakgy Of

the liquid dispenser 200 that may be us system 100 of Figure
1. Figure 3 BYwayef exaspleand el iniation. dhe preduelingyehes epthinggnisnded {gueswarn
Figure 4 illpshigées téntSh @epMiidNoLinyt dtRertbaie PeRlict2 AR 20prefer@l eftbodinithd 3.
Figure 5 jllustrates a sjide view of the support frane 160 for the dispenser
200 of Fl&urtBe proquct Mgy, pe mBaqq Wﬂ@t?a‘(faé%rp%WBé'?aé?f@éttW}ereW'é% the watstretfon of
t he di spensegearttbrofidéd BiErmBodiménts @hthereédént ibvéritidnf ISHARary e diredd BHay ®e5.
Figure 7Aillu tratfeiﬁ a gj‘age vi ew of one. 35(? enbodi nent of a container 110
P igbie:

that may be Y¥EWP? (Spapugpalygya i gures 2-4 connected to the

frame 160 of Figure 5. Figure 7B illustrates a partial rear view of the

frame 160 s i n_Fj 7 Lgu ' ) spect i V] of
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di spenser 20 I spenses a solution In e contain
curing times and temperatures may vary depending on the type of fabric used in the

product and the specific polymer solution that is used to coat the thread 102.

20 It is also understood that, while the system 100 illustrated in Figure 1 includes a hand
operated sewing machine 150, other systems, including but not limited to automated

systems, may also be used with embodiments of the present invention.

Figure 2 illustrates a top view of the liquid dispenser 200 that may be used with the
25 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 the support frame 160 for the dispenser 200 of Figures 2-4.
Figure 6 illustrates a perspective view of a portion of the dispenser 200 of Figures 2-4
connected to the frame 160 of Figure 5. Figure 7A illustrates a side view of one
30 embodiment of a container 110 that may be used 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 7A. Figure 8 illustrates a perspective view of one
embodiment of the thread immersion apparatus 120 connected to the frame 160 shown



5 110. In a preferred enbodinent, the solution is a polyner solution. The
thread i nmersion apparatus 120 can then be used to route the thread 102

t hrough twe 2dicsperssed pol yner solution to coat the threa&dTBG20mi0p228 he
solution. The thread 102 is then used to sew a seamin the textile product
104. 10In a preferred enbodi ment, the dispenser 200 hol ds two conponents
"A" and "B", which are conbined in the container 110 to formthe polyner
solution. In this enbodinent the disﬁenser 200 includes a first container
210 hol di ng comgponent " A" nmer sol ution and a second contai ner
320 hol di ng BoBORGFiose SHuSRER e of theitad Ao ARIRER® abormy
be used to fpigae ®ach of the conponents "A' and "B" through 15
correspondi ng openings 234 in container 210 and 236 in container 220 that
feed a nozzle 230 having an opening 232. The conmponents "A" and "B" exit

t he openi ng Dath referenbe tokigares 228 theadispeserc200adispenesd angol@itsh into the nontainer240.
The nixer f t
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of the first nponents is connected to a corresponding

pl unger portthen UE%tO%@Wﬁ%@ﬁh%tt%'ﬁ@fmt 1310, respectively. Applying a
downward force on the plunger 250 thus pushes equal portions of the
conmponents "A" 25and "B" through the nozzle 230 and m xer 240 to _provide

t he sol ul§ on!naprefesred srbedimant. thedispensgr 20G:hlds e compPeBReHE M andhB’, twkieh
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thread 102. O her consideration | ude_t he shelf |ife of t
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Curing), andcdrigonefil@sh] 234, Hachlthe 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 portions of the components “A”
25 and “B” through the nozzie 230 and mixer 240 to provide the solution in the container
110.

In a preferred embodiment, the two components “A” and “B” may be a commercially
available two-component liquid silicone rubber compound. By way of example and not

30 limitation, the polymer solution may be Baysilone® LSR 2010, manufactured by the
General Electric Company and available, for example, through Momentive performance
materials. Baysilone® LSR 2010 is a 10 shore standard two-component liquid 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



10pol ynmer in contact with air at roomtenperature (to avoid | ose of
absorbency, curability etc.). For exanple, in a preferred enbodi nent, the
pol ymer swbubioom4eeay have the foll ow ng properties: 15VIPESESS20/00022Pas
gamma = | Gs at 20C300-400 range Density in gr/cnB1000-1130 range Tensile
strength in NNnmm®23.9 m ni num El ongation at break point in %300 m ni num Tear
Strength in NV mb. 0 m ni rum 20Har dness Shore A40-45 range Prior to m xing
into container 110, the silicone pol yrirer will not start curing at room
tenperature i, e first 24 hrs. This user to purchase and store a
ool red quartibs BN EhePpGURE MG sk byEat Trgisc i SprarRgteanol I
em(:j)odi ment shscﬂhhé embedimehtspite tabd coMbbiidr A ENd "Beatesmmte@rhttahetuédluseqﬁd w2 in
order to achieve L u e and not limitation
Che thr cad. 105708 FEPPhmbictdeRiEas bt Ok Bpef £ PllyBet SRt enslpraleacc
visibility tdlutiorerdtiens mag ajsoddwsed. | n ot her appl | cations, the t hread 102
may be i rg"rersed in an electro- 30 conductive polyner to provi de a

continuous antenna that may form part of the product. In other
appl i cat i onslh some enpasiidert9 2t indgsited th wee apolymen salution having peolioplas vissedityt | on
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10  polymer in contact with air at room temperature (to avoid lose of absorbency, curability
etc.).

For example, in a preferred embodiment, the polymer solution may have the foliowing

properties:
15 Viscosity in Pas gamma = 10s at 20°C 300-400 range
Density in gr/icm3 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
20 Hardness Shore A 40-45 range

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.

25
In alternate embodiments, different types of solutions may be used on the thread 102 in
order to achieve a desired outcome. By way of example and not limitation, the thread
102 may be immersed in a hi-visibility dye to provided added visibility to the textile
product. In other applications, the thread 102 may be immersed in an electro-

30 conductive 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 solution
containing silver to activate an antibacterial property of the solution. It is understood
that these embodiments may be used as part of or separately from the seam sealing
embodiment described above.



product 104, and hel ps prevent the thread 102 from absorbing noisture. In
this enbodinent, silicone polyner treated thread 102 is used for every

si ngl e stwochio/m4dshe 5 textile product. In sone enbodi meoTSsG20100062281 shed
seans may be subjected to a curing process, which may include, but is not
limted to air curing or heat treatnent. In one preferred enbodi nent, the
seans may be ironed with hot iron, e.g. 170C, to cure the silicone polyner
into a water resilient, colorless synBhetic rubber. It is understood that
the tenperature of the curing apparatus and the tine that heat is applied
to the seam 10 may vary depending the type of material being sewn. In other
preferred enﬁlunj"silfamies)plyrdae appltedttemestbaaﬂ A2 |cosps opitimkanemimhqﬂesmfthel (pxtile
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168 of the smeqadpéramte eNthd @hrif ¥pfRatud 2AE m@umelmataleﬁpuér@@MI thE seaani ng

I n a nmoupting apparatus t sho could b tach cent the
sew ng nﬂ)chl %‘3 ?%U 'éd'gq gﬁéﬂ%&%ﬁtﬁngtbﬂ@aﬁfﬂwnﬂﬁh?@ fe&?? 4?3’%5?%}1% us
,%\IZO and Iconiihal unatedlJs@amawubq:ramdacrbuadprboﬁrtd1heccziédrdm@ taSvaﬂleastrnahﬁﬁhclj ba&iﬁmw
ternately, [ ne e 25 attached t er. .and t

assenbl ed sy'gfeé'?ﬁt'éﬁ%g%né%&fsongﬁgg roir%aTB% aqd n?tq'"h%ﬁ%r} s% SLH"fjﬁrgt m8¥1§ type
of support fElanpeamgaMaedtﬁiS ENpES60:2004, thretectivepadatbing sageinst tain; Jest mlethbﬂo may
be used with .Tﬁnp%q, f S e 0 he RO, may
be attached tOEJ ga ab elegg%ﬁ%lg& IH@ST) %ﬁﬁa&%‘}l&sg'tgu %pg{%dw ew ng machl ne
150. | n H t eunsigrstoashibatdithasistandards enay gigeore ufedane 160 may be free standing

and 30l ocat ed adj acent the sewi ng nmachi ne 150. Figure 6 illustrates a

perspective view of a ?ortlon 220 of the dispenser 200 of Figures 2-4
connect ed t oFigye ¥ Hystatesganegtmimdinend of a sppParhirame 166 dhatanay, be uredcwt e ner

220 i s showngigddna&ihesh bRy tiead inrABrsibARolting ERBRate 120 8PtHeNSreSdrit AnvbAfion.
attached to '}'hheesjprp%rt frame may include a first elongated section 162 connected to a second
20 elongated section 164 via a plurality of connectors 166. A lower portion 168 of the
second section 164 may be inserted into a corresponding opening in a mounting
apparatus (not shown) that could be attached adjacent the sewing machine 150. The
dispenser 200, thread immersion/routing apparatus 120, and container 110 may be
attached to the frame as described beiow. Alternately, the components may be
25 attached to each other, and the assembled system attached to the frame 160. It is
understood that any type of support frame capable of supporting the components 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 alternate embodiments, the support frame 160 may be free standing and

30 located adjacent the sewing machine 150.

Figure 6 illustrates a perspective view of a portion 220 of the dispenser 200 of Figures
2-4 connected to the frame 160 of Figure 5. In this embodiment, the container 220 is
shown attached to the frame 160 by means of a spring clip 170 attached to the front



portion 162 of the frame 160 using a screw 172. A support shelf 174 may

al so be provided under the dispenser 200 to provide further support. It is
under st oosiotzhar148Gs@r e are many ways to effect the conne®CIsG2ai/0062e3 vari ous
conmponents. All such connections are considered to fall within the scope of
the present enbodinments. 5 Figure 7A illustrates a cl ose-up side view of
the container 110 connected to the front portion 162 of the franme 160.
Figure 7B illustrates a front view of Sthe front portion 162 of the frane
160. A screw or. ener d to. the_cantainer

f b
The' ser ow 1185THREy 1D7Gh tRe B dED Ao SOBVE 514 o A SIRIPRG TS A28 e 850105 he
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di spenser ai ner fecelving the
di spensed potonmectionslare cansiderasiio tfailemthm@e sediie ofltlne presen dobotiowmts. hat
various c¢pntainer configurations known to those of skill in the art may be

used with the enbodi nents of the present invention. Simlarly, 15 various
connect i ons higdies’Ariliystiies ayrlaseal side Miewarftthe kentaipat 41theenneegdite theh&omtr ane

160. | Fi gur egorfiorfish & b kil foe e oBhRAERE G Rnt icWBR MR #89 doRon 162

I mrersing the thread 102 into th | ymer solution in container 110, and

onto the seV\ﬁ’fﬁbe fracRi188. fstsrew Ar the't fAptenembidanaebe attaghed totRercontsiner di@i ng

means 120 mayhd e&lewdﬂz:amfapaﬁan béZnseed iftoPh Worrkbgandib g}ub\}eeyfss b24he fidntshown
the frame 122 nqﬁ i nclu nt al secilon 122a t hat ar at es |Bgut

pul l ey 1%1a ERQp?ftth%EPmsﬂgﬁzige Cepainer LHEmay 5e FaY P ﬁ tainRCFAR3
vertical secfiHomidg tle rhmfd pgyraemo{mtmg gooNidieyfror 46 @epmisedzcnmeTm ontainer

Addi tional ly he f.r cl ude .connectin 2c .and. 122d
that  2oart achs Py 102 3 12 RE rpicitd DR Trbated 3oy Rotfifs 130 16”2
connecti ons moen?40. i1 Blunderstddditsatesatious crertdinertdoefigunatead ki@in tosthosmofekdr t he

| nput pul | eym%%éaaheﬁ%&oées ubde Wﬁhg%ﬁégd}rﬁé{r}té%ﬁh e?%@e?taﬁmbﬁﬁt@né[‘ﬁgﬁﬁm,“g

machi ne 150 via out put puIIe ood t
confi gur# i ovesiofi® connggtionsgmedns may baeémpiyed b aitaph thércopaingnt10 wdheframe and
to the sewin chine 150 may al so be used w thout departing fromthe 30
scope of the present invention as defined by the appended clainms. Figure 10
il lustrates an expl oded perspective view of an alternate enbodi ment of a

thread i mrﬁnE@r@s %DM alilRtrHRbrREMERIME T a Frednd!$86! foMifntherdify ESthRsEa100
of Figure 1 | gure Illustrates a top view of the thread inmrersion

appar at us 308% Rt @Srﬂoyn}?érsolutlon in container 110, and onto the sewing machine 150. In
20 this embodiment, the immersion/routing means 120 may include a frame 122, and a

plurality of pulleys 124. As shown the frame 122 may include a horizontal section 122a
that separates input pulley 124a and output pulley 124b. The frame 122 may further
include a vertical section 122b having a mixing pulley 124c coupled thereto.
Additionally, the frame 120 may include connecting sections 122c and 122d that
25 attaché the frame 120 to the front section 162 of the frame 160 at connections points
161. In this embodiment, the thread 122 is run over the input pulley 124a, across the
mixing pulley 124¢, and back to the sewing machine 150 via the output pulley 124b. It
is understood that other configurations for routing the thread 102 through the polymer
solution and to the sewing machine 150 may also be used without departing from the
30 scope of the present invention as defined by the appended claims.

Figure 10 illustrates an exploded perspective view of an alternate embodiment of a
thread immersion apparatus 300 and container 350 used with the system 100 of Figure
1. Figure 11 illustrates a top view of the thread immersion apparatus 300 and container



10 350 of Figure 10. Figure 12 illustrates a cross-sectional view of the
thread i nmersion apparatus 300 and contai ner 350 of Figures 10 and 11 taken
al ong t hewbi2om/1a40800f Figure 11. 5In this enbodi ment, tReTSoRe@®OINIBEr Si ON
apparatus 300 provides another exanple of a nmeans for i mersion the thread
102 into the polynmer solution held in the container 350. The apparatus 300
may i nclude a support portion 310, an anchor portion 320 coupled to a

di stal side 306 of the support portion0310 and a thread routing portion

330 coupl ed r oxi port| . Lt is.

nder st bod. 7k 3 R D a2 fRles' S5t BREohaI RN oF e aae SomeRiaNg ( ne
t hread routi agpaoatus 300 aBdCcamtandd S50aafeFijuresn1a aidntl éakeh exdangothe liner A-Axefipl e,
pl asti c. CIh r terlals may al so be used. In alternate enbodi nents, the

t hree pOFtIOﬂg nay "be coupled to each other using, for exanple, adhesives.
15In a preferred enbodi ment, the support portion 310 includes an upper

seott on 1 RS EIRI o e i BR300 Bl BRI DR
Tncl ude a pr @eRARRIObITRERoNE Hres 10340 tha ealumersiion heldi the qoniaing 380 do
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sewi ng machine 1 i nto pol ymer sol ution he 20 garrrent for

an
sewing. In aeradiptat %d%ﬁ%ﬁ tﬁ%ﬁt’%‘””tﬁ?é“%"tﬁ@aﬁ"‘b%ﬂﬂ%%d royting pastio33thepupied may
be tci reul ar t@psrptd*rrﬁ@ Sitree 808 of lﬂiél pfarlrﬂ@mmhem %@gs u:hdbrétbb@tr@ﬂtﬂeéﬂl | E‘ZW dt he
cont ai ne rcul ar on a rear_wa and a
bot t om p o531 e Anhion opuen cBE. snchife thgRd oitie mgRAAaToMEs Maskut i on
25 used to crmh d Siagik hnpiesadof] €52. exéﬁ1p|£pWstld:l [DtREromeatctiais dhayaaigo g Gided. In
crrcunferenc of .1 he crrcular on 352 and t rear | I portion
354 6f the R amsaGe dnd Frpe RHnS dpay Bs Bned s 2P o el T
shaped br acketanits atloesivescei vi ng and securing the thread i mmersion
apparatus 300. The container 350 may al so i nclude a base 360 used to
support the container 350. The base 360 may i nclude one or nore holes 362
30 whi chlamayinbe prfeded embedimest, tthe sgpparhipadien 350 indudésoan emaﬁrpsgztionrféu abl e
106 using ong, [u?ah%%ft&of?ﬂsu o1 tﬂ@ﬁlfdehrte é?g%@'%é:%kﬁaﬂaﬁth?e{?

vilg 4B
cont ai ner 350 mgé secur rame to an support
surface as dék4g atfb. The thigad serting RN $8AMAY ingdechprotisien 3 Whléhéeﬂﬂﬁe 360

may be nade ér@\r@r%eunut@w tmieaét;waeca@mwﬂwea%ﬁ MiddN3143€ 3640 LALERM rddie
di scussed above i s understood that various Epes of contai ners having

vari ous conf‘ihﬁl}f"&?ij Jife T thR SAWnaARRENNG: W drtedle RelyMmer isglutionedndyto theed
W t h t hepe mbgetim@Bifos s@wingle it altdpesle embodiments, the thread guides 314a, 314b and 334

may be circular apertures used to guide the thread 102.

In'this embodiment, the container 350 includes a circular wall portion 352, a rear wall
354, and a bottom portion 356 which provide the means for holding the polymer solution
25 used to coat the thread 102. An upper lip 355 extends around the circumference of the
circular wall portion 352 and the rear wall portion 354 of the container 350. The rear
wall portion 354 may also include a “T” shaped bracket 358 for receiving and securing
the thread immersion apparatus 300. The container 350 may also inciude a base 360
used to support the container 350. The base 360 may include one or more holes 362
30  which may be used to secure the container 350 to, for example, the table 106 using one
or more bolts or screws 364. It is understood that the container 350 may also be

secured to the frame 160 or to any other support surface as desired.



In a preferred enbodi nent, the anchor portion 320 of the thread imersion
apparatus 300 may include a pair of hooks 322, 324 which may be configured
t o coupl ewbhelvmwmnsi on apparatus 300 to the "T" bracke®PC3B&2010/006223 r ear
wal | 354 of the container 350. It is understood that various configurations
and attachnent nechani sns may be 10 used to secure the thread i mrersion
apparatus 300 to the contai ner 350. The upper section 311 of the thread

i mrer si on apparatus 300 nay extend abdve the upper lip 355 of the container

350. In this, enbodi e .thre 14b are | pcated above the
ooper 1 b Sl S EGReh e o r et ol S Heep e0 ey Bh aadk s @ e
support port plastic3ddnpoamdr eﬂastwmm traancm@he WQ discesspe @bote) it iseunderstaodnteat 350

to provide forr{q]ggtt}pgg of EoRki %rrs%lég PSust&%p u%{?og Jrﬁ?b fﬁérr‘n S PE"BlALR"

i s under st oot gi'v e pr osure vari ous
conf|gurat|onmta‘rlalsntmebetthaedadthlthmembodlmeaqsmms@rﬂneﬁoo and contai ner 350 may
be provided as desired. Figure 13 illustrates one nethod, designated

generally with reference nuneral 400, for 20 producing a waterproof seamin
a textile prtduetefermEeemeadipentathe anahor pretliand@Caoffthe $hread EpmersionraPPRRIUSY a

thread 102 igy@ n{%@' M&E&e %Oﬂ)ah'rt bPHo&k@ ?&a@zﬁa\hr%ﬁ 5ok cé‘ﬁfug%%"% Ybuplt the

ref erence nuneral he net hod further i ncl udé steps for sew ng
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reference nugsy ali idOdersiosH Gl vamu§ bk RPAIGh and aftserneMhRichaddths lbe as
shown 25 with reference nuner . I'n some enbodi nents. of é%he nmet hod 400,

the i met&i nysest igpegys thahre t"PfB?rSPHaHEa'@“t?r{‘RH 19i thg cantalst aptied e Higper
cont ai ni ng t B&:tip®BY1BI the tredd irimersiod appathiug 300 h%ytéxfeaacibevemempbéurpad55t y of

pul l eys 124 to i nmerse thread 102 in the so rna t he
Phr ead 107 iy SoFEEEAS Gy 47 15 Srbpamsht (e tiRrd abaG 21 SE A1 Wala 504
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conponents A an conponent -0 h "has een l'ut ed at
aratio of 3agpamty$n3%p anl Wﬁﬁ'n%ﬁﬁ@lma(y(berﬁfﬁ\ﬂ@@i agdesiiedl cont ai ner. As
previously dlscussed t he sol vent may 5be isopropyl alcohol, or any other

appropriate sol ve
Figure 13 illustrates one method, designated generally with reference numeral 400, for

20 - producing a waterproof seam in a textile product. The method 400 may include a
first step of immersing a thread 102 in a polymer solution to soak said thread, as
shown with reference numeral 402. The method 400 may further include steps for
sewing a seam in the product with said polymer soaked thread, as shown with "
reference numeral 404, and curing said seam to form a watertight seal, as shown

25  with reference numeral 406.

In some embodiments of the method 400, the immersing step 402 may further
include providing a container 110, containing the polymer solution; and routirng the
thread over a plurality of pulleys 124 to immerse the thread 102 in the solution.
30 Alternately, the thread 102 may be routed over or through the thread guides 314a,
314b, 334 into the container 350. The container 110, 350 may be filied with a
mixture of at least two components to produce the solution, each of the two
components being separately stored adjacent the container 110, 350. In some
embodiments, the mixture may include equal parts of each of the components.



In alternate enbodi nents of the method 400, the curing step 406 may be
acconplished by curing in air.Alternately, the curing step 406 may be
acconpl i sWecotwyi4apl yi ng a heat source at a tenperat ur e Pefl/SGZOI0G0emsi | t he
seam 10i s cured. Enbodi nents of the present invention provide severa

advant ages over the prior art. The equi pnment needed to produce seam seal ed
products using the enbodi nents of the present invention is reasonably

i nexpensi ve. The system and nethod greéatly reduce 15 the anount of tine
necessary to produce a seam seal ed product, as additional sealing steps are
not required. The system and nethod may be used for any type of material,
and al | ow f olh c&me\l}brd&rk&drérﬁquimbntd)fahéimmhm‘ 400 tae spiutidn dicludiesioghrpodsnts

o2 o ADHE BELSRZh10: ARk Mkt oADREF FAZbPS) Bl RELREGES L Wi "
present i nvemsoleant psostoawixingrinshisl copéaneri (Asembvidusiyedtssusaeuhthetsodi@amayng
fromthe spigd FSOB gfgp&oqforg?‘ dtl@é%@“cﬁ@a?&s&vmdl y descri bed. The present

enbodlnents are, efore be red 1n all respects to be
illustrative and not restrictive. 25 13 CLAIMS 1. A method for producing

a wat er pr OOfInS‘éﬁé%hté %rﬁb‘@&%érﬁspéfo%{&tmetm@ A%, hﬂ’\‘é EQW?R{ 3 Ao a3t RS Of !
S5imrersing a thread in a polyner solution to soak saidthread,
accomplished by curing |n air.  Alternately, the curing step 406 may be

accomplished by applying a heat source at a temperature of 170° C until the seam
10 s cured.

Embodiments of the present invention provide several advantages over the prior art.
The equipment needed to produce seam sealed products using the embodiments of the
present invention is reasonably inexpensive. The system and method greatly reduce
15  the 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 aliow for a wide variety of clothing or other product designs as compared to the

prior art.

20 It will be appreciated by a person skilled in the art that numerous variations and/or
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 considered in all respects to
be illustrative and not restrictive.

25



sew ng a seamin the product with said polyner soaked thread; and curing

said seamto forma watertight seal. 2. The nethod of claim1l wherein said
i mrer si ngvetep/fuwedb her conpri ses: 10provi di ng a cont ai n@CT(SGaewiondng sai d
pol ymer sol ution; and routing said thread over a plurality of

pulleys to imrerse said thread in said solution. 3. The nmethod of claiml,
wherein said imersing step further conprises: 15providing a container

cont ai ning said polymer solution; and13 routing said thread through a
plurality of guides to i merse said thrgﬁﬂg%n sai d sol ution. 4. The
met hod of clains 2 or 3, wherein said & ner is filled with a m xture of

20 at |l east two conponents to produce said solution, each of said two

bei I .ed_adj id. ' 5. Th hod
of 61 aim 4 wher oi A Baret o BE A BT A e el Bogurt e waHE
conponents. @@mpiisingtie stepshofd of any one of claims 4 or 5, wherein said
sol ution gonpri se@ﬁ%gﬁg@&;%ﬁggi&m%%&@@ngg% ak rglé";igth%ggppnent of which

has been dil uted tio o vent prror to mxing in said
cont ai ner. 30 7. T$rwingelsedmoih theprogivet with saie pplyeer saskesl thiead, antier ei n sai d
product is sel ect §dirg M geé;ﬁwgrﬁ%g%ptigﬁg &f, an article of clothing, a
tent, and a tarpaulin. 14 9. The netho o? any one of clainms 1-7, wherein
said curing step is acconplished by applying a heat source at a desired

tenperature por argeictiRfd dficBmUnivhéreftdid MRABSIng Seb Bffther comprises:
10 providing a container containing said polymer solution; and
routing said thread over a plurality of pulieys to immerse said thread in said

solution.
3. The method of claim 1, wherein said immersing step further comprises:
15 providing a container containing said polymer solution; and

routing said thread through a plurality of guides to immerse said thread in
said solution. '

4. The méthod of claims 2 or 3, wherein said container is filled with a mixture of
20 at least two components to produce said solution, each of said two components
being separately stored adjacent said container.

5. The method of claim 4 wherein said mixture comprises equal parts of each
of said components.

25
6. The method of any one of claims 4 or 5, wherein said solution comprises
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.

30 7. 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.

8. The method of any one of the previous claims, wherein said curing step is
accomplished by curing in air.



5 10. A systemfor producing a waterproof seamin a textile product, the
system conprising: nmeans for imrersing a thread in a polyner solution;
means forwoaoto/mgoesai d soaked thread to a sewi ng nachi n@CrsiGeh e a
10seamin said product; and neans to cure said seamto provide a waterproof
seal in said seam 11. The systemof claim 10, wherein said inmersing
means conprises: a liquid dispensing systemconprising a first contai ner
containing a first 15conponent, a secddAd contai ner containing a second
conponent, and a third container containing a mxture of said first and
second conponents. 12. The system of claim 11, wherein said imrersing
means furthe®. conpPhe sasthadpbiiramyi bye 0bf pidiney $-7c owheégin edid cutingt stepaisd

cllaim 11 whasPEiedby afRlioh f Sed B A MRS hiReaut o AR

gui des confi yotfl edidtsanoistagreshi d thread into said mxture and to said sew ng
machi ne. g 14. The system of any one of clains 10-13, wherein said

pol ymer sol ution conprises conponents A and B of liquid silicon rubber

2010, each cd¥ponbraysiem {gircedusing aavatemiroaftseamnin a texdile progitci the gystama

sol vent priogm%gﬁgﬁéing in said third container. 15. The system of any one
of clainms 10-14, wherein said neans to cure said seamis selected froma
group consi sting ®fass for fnwerpingathread inca polymer solution;

means for routing said soaked thread to a sewing machine which sews a
10  seam in said product; and
means to cure said seam to provide a waterproof seal in said seam.

1. The system of claim 10, wherein said immersing means comprises:
a liquid dispensing system comprising a first container containing a first
15 component, a second container containing a second component, and a third container
containing a mixture of said first and second components.

12. The system of claim 11, wherein said immersing means further comprises a
plurality of pulleys configured to route said thread into said mixture and to said sewing
20  machine.

13. The system of claim 11, wherein said immersing means further comprises a
plurality of guides configured to route said thread into said mixture and to said sewing

machine.

25
14. The system of any one of claims 10-13, wherein said polymer solution
comprises components A and B of liquid silicon rubber 2010, each component of
which has been diluted at a ratio of 3:1 with a solvent prior to mixing in said third
container.

30

15.  The system of any one of claims 10-14, wherein said means to cure said
seam is selected from a group consisting of air and a heat source.



