FLOATING DEBRIS TRAP SYSTEM BACKGROUND [0001] Waterborne
pollutants, such as floating debris and trash, can collect in large bodies of
water or along shorelines and beaches. The pollutants create

environmental conc@me AEINGADINBRIS X Rikdh €8 10HMalth. In addition,

the pollutants can degrade the aesthetics of the environment, which can

negatively affect the economy, BACIK&RA®CIE¢BSE in tourism or property

value. Therefore, removing floating debris can be time consuming, tedious
[0001pnd awstybbinaiogudakyiswcollgctiontsystiebis haderhae r4ropnsadidarge bodies of

ease the effort of collecting the debris. [0002] However, such systems

water baybheehoiréfective bearhexamipde cthnyvesiionat sysiesnsmentanobdhotdns, being a
take account of changing water levels. The changing water levels can

threat coonikelsfeess] iReatdnvEniiddidbay gie mal Hauch siredsceait chsisesthetasts fhe
breakage, rendering the systems ineffective. [0003] From the foregoing

envirotipeugsidriclit éardesitaiid fa ffapr deccolestigRuehflsatigedabiistourism or property
SUMMARY [0004] A debris collection system is presented. The debris

value.cOliectforesystemingcilidea@debps aan bis stran dosecoriniflcatiogs guidlesstly. Floating
The first ends of the floating guides are coupled to corners of the trap for

debriskedipnpthey ttapoimacshéage gicacd aterasayhdcfdenstool tutninis tho ulplads.
to a second end of the second guide. The release mount enables release

[0002pf thélsyatem, sakbwingmakigatiaeithnotigbtie Watemnuayplghdencoheotinbsystems do
debris. [0005] These and other objects, along with advantages and

not infe&tkices afutiteo prhaeping ventiokevhsrerhelidcloged, wilebéoaneappamnttress in
through reference to the following description and the accompanying

conventianahggstEmsth8rrtosacitsisao daasentddesto odttvaktize, featlmesgoththey stems
various embodiments described herein are not mutually exclusive and

ineffedaveexist in various combinations and permutations.

[0003] From the foregoing discussion, it is desirable to improve collection of floating debris.
SUMMARY
[0004] A debris collection system is presented. The debris collection system includes a trap
and first and second floating guides. The first ends of the floating guides are coupled to corners
of the trap for keeping the trap on a surface of a waterway. A release mount is coupled to a
second end of the second guide. The release mount enables release of the system, allowing
navigation through the waterway while collecting debris.
[0005] These and other objects, along with advantages and features of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations

and permutations.



1 BRIEF DESCRIPTION OF THE DRAWINGS [0006] In the drawings, like
reference characters generally refer to the same parts throughout the
different views. Also, the drawings are not necessarily to scale, emphasis

instead generally Braing plses iaao N WS atHg HreAoNmsiges of the
invention. In the following description, various embodiments of the

[0006Presentliv\@atidnzartidasteikacwiibrieferepae:tol i ecfoll anmingsdr@wiigsthroughout
in which: [0007] Fig. la shows a top view of an embodiment of a floating

the diffelerisdolsctioR g yhtedraw IO/ &igt hesbanisi g foaotad Wewpleki instead generally
subsystem of a floating debris collection system; [0009] Fig. Ic shows a

being fitaatal wew idihsnaingrist psysiprasaffahiidatiagridabris tellRdioningydesription,
[0010] Figs. 2a-b show side and top views of an embodiment of a floating

variouembb dingerftoafifg: getydatdaleation sisdesorifahiithrigse3ach shbwssid®ing

and front views of a release mount of a floating debris collection system;
drawif@01ia]Higed shows a fixed mount of a floating debris collection system;
[0013] Fig. 5a shows boom linker and flexible joint of a floating debris
[0007FolleEiign syhten;a 0P k4¢ W ighaibbrebeldaneanofadi dieixiplécjaitcatiddooarsystem;
linker of a floating debris collection system; and [0015] Figs. 6a-b show
[0008front Bind I$idaoriswitioha Delerisaf aputisistekild R MEaSaHRIEbHOMN]061&] system;
Embodiments generally relate to collecting floating debris. In particular,
[0009 Embddgmenibaetaiditona Debrisofaliechiarssysternind adingta gl dabinig collection
debris trap. Fig. la shows a top view of an embodiment of a floating debris
systengollection system 110. Figs. Ib-c shows frontal
[0010] Figs. 2a-b show side and top views of an embodiment of a floating mount of a
floating debris collection system;
[0011] Figs. 3a-b shows side and front views of a release mount of a floating debris
collection system;
[0012] Fig. 4 shows a fixed mount of a floating debris collection system,;
[0013] Fig. 5a shows boom linker and flexible joint of a floating debris collection system;
[0014] Figs. 5b-c show another flexible joint and boom linker of a floating debris collection
system; and
[0015] Figs. 6a-b show front and side views of a debris trap.
DETAILED DESCRIPTION
[0016] Embodiments generally relate to collecting floating debris. In particular,
embodiments relate to a debris collection system including a floating debris trap. Fig. 1a shows
a top view of an embodiment of a floating debris collection system 110. Figs. 1b-c shows frontal
views of different embodiments of one of the sub-systems of the debris collection system.

[0017] Referring to the Figs. 1-c, the system, for example, is installed in a waterway 101

having a flow direction 102, such as a river or a canal. The system can also be installed in other
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views of different embodiments of one of the sub-systems of the debris
collection system. [0017] Referring to the Figs. 1-c, the system, for
example, is installed in a waterway 101 having a flow direction 102, such

types 85vRatir@n0s artydads Do siesigor eampRg the ipstatachinnbihibe idstipes @f a body of
waterways or bodies of water, for example, the system can also be

water Bisdgllgddn tbedyofcoiRiefoatanpadtbsthil eat ientaltiaidinadieg clédtidn system
In one embodiment, the collection system comprises first and second

compratdRgysiems seeoadumsi2mProviding 2206llariividsystecoweittiathestem with other
number of subsystems, including 1, is also useful. A subsystem is coupled

numbéo dir stitssydismepid hwides 10 hasksiskidia-B alithgswateswayplkédo first and second
understood that the first and second sides can also be part of a shore of a

sides daashinid Wiskeh &Othexeatypleayt i notndesssdhihalidedhandsaetistidet can also
banks, but instead can be a contiguous bank. [00181 A subsystem
be parineffuddsere t0atiodydebwattrapFbd@xhrpht,dnid aistenwbevsargfthm the banks be distinct
embodiment of a floating debris trap are shown in Figs. 6a-b. Referring to
banks FigsiGacid the Hoatiogidebuistsak. 140, for example, comprises a debris
collector 601. The debris collector comprises a collection frame 602. The
[0018Follectisubisame focledanapleatorgrdcbrieatanptiarioont Hal/inde aicantofide
142, a back side 144 and opposing sides 145a-b. Providing a collection
embodiare dfavihgtiibelchaomgiratesiimpasimBigalse-be Ristiuingd e Figsnéa-b, the
supports a mesh. The mesh allows water to pass through but not the
floatirfipdting dabrist Onfane amidodioreptistiser ridsis @antdeame0 makhbedbrinedllector
from steel. Other types of materials for forming the frame and mesh are
compridsoa usdfieti fpdtBheTdR cAllectidieftam drismadionteciapte, floats 603ctimgular box
one embodiment, first and second floats are located on opposing sides of
havinghefeoitedtio h42amieackhdfidais afol @anipiesidompiiss flBatvidibgarsllection frame
Other types of floats or float configurations can also be useful. When
havinglispesgebinatratahatives floatslkebp thefebllEbtofranassppfateal@dsbf thike mesh
water. A bottom of the
allows water to pass through but not the floating debris. In one embodiment, the mesh and frame

may be formed from steel. Other types of materials for forming the frame and mesh are also
useful.

[0019] The collection frame is mounted onto floats 603. In one embodiment, first and
second floats are located on opposing sides of the collection frame. The floats, for example,
comprise floating booms. Other types of floats or float configurations can also be useful. When
disposed in water, the floats keep the collector on a surface 103 of the water. A bottom of the
collector is located below water with a top located above the water.

[0020] The back side of the collector is provided with a gate 620. When the gate is closed,
the debris floating into the collector is trapped therein. Opening the gate allows debris to be
emptied from the collector. In one embodiment, the gate comprises a drop gate having a
rectangular frame supporting a wire mesh. The gate slides up and down along gate channels

622. Other types of gates are also useful.



collector is located below water with a top located above the water. [00201
The back side of the collector is provided with a gate 620. When the gate
is closed, the debris floating into the collector is trapped therein. Opening

[0021fhe gBke oS diebrisdq Hiteevnpiiashé embdiEmele ¢iqioviduiewith a unidirectional
embodiment, the gate comprises a drop gate having a rectangular frame

flow coupPUEITG@ Wike theditectivgatevsiidas slf:andodavdetiaiong iaieialvanbels lector
622. Other types of gates are also useful. 3 [00211 The front side of the

but notGUektols.iMmoecambodimennt, tis phtdidedivith Bownidinecirnabifipyises a rubber flap
controller 630. The unidirectional flow controller allows debris to flow into

or flapgheTalladber fap nfirkaaknple. Hange €rem dadiopast libe dlkictive Ctional Bakeér types of
controller comprises a rubber flap or flaps. The rubber flap, for example,

unidirbangs e thentaplof e editeatefiftamailiihestypas b proiditedvanat top surface
flow controller may also useful. Railings 650 may be provided on the top

of the sutfaaer.ofthacoltdeidinbng sk esrdsodiancid pskiriscdGd warbbreopiaifidedcatlector.
the bottom of the collector. The skirts, for example, comprise nylon skirts.

The skdtiefotypeasmpi skitspase alghbekusefthRO Ak d v hiketsenbaldntenise ful.
other types of floating debris traps may also be used. For example,

[0022floatihgodedhrisiibapsraasudacititeptby Handalo dgblikerastiongl afoAstralia For
may be used. [00231 Referring back to Figs. la-c, the first subsystem, as

exampitdifiated hycddoitechiinemiufibercihbluBesdaltirgt froatiag @uibef PoRteaith anay be
second floating guide 153 coupled to the debris trap. The debris trap, as

used. shown, comprises a rectangular shape having a front side 142, a back
side 144 and opposing side surfaces 146a-b. Other geometric shapes

[0023Mmay Ridorbegibatlltdirignel @m blodfime st s trontand hackd Sidedstadigined further
about perpendicular to the banksflow while the opposing side surfaces

includase dlignBoatibg wpdralidl todhedvankd]cktiadromtiside] mupkahtplde debris trap.
serves as the trap opening and the back side serves as the trap release

The dehdis.trap, as shown, comprises a rectangular shape having a front side 142, a back side 144

and opposing side surfaces 146a-b. Other geometric shapes may also be useful. In one
embodiment, the front and back side is aligned about perpendicular to the banksflow while the
opposing side surfaces are aligned about parallel to the banks. The front side, for example,
serves as the trap opening and the back side serves as the trap release side.

[0024] In one embodiment, the floating guides comprise booms. Other types of floating
guides are also useful. The booms float on the surface of the water. In one embodiment, the
booms comprise polyethylene pipes. Forming booms from other types of materials are also
useful. First ends 154a and 155a of the floating guides are coupled to the opposing side surfaces
of the trap. In one embodiment, the first ends of the floating guides are coupled to the trap at
about the interface of the front side and opposing side surfaces.

[0025] Second ends 554b and 154b of the floating guides are coupled to first and second
mounts 170 and 180 disposed on, for example, first and second sides 109a-b of the waterway.

The trap and floating guides of the sub-system float above the water line 103.
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[00241 In one embodiment, the floating guides comprise booms. Other
types of floating guides are also useful. The booms float on the surface of
the water. In one embodiment, the booms comprise polyethylene pipes.

[0026Formiacphaemsiéiais fephyersyof sasieriadacnt alsaldisafupurdst ards 156 may
154a and 155a of the floating guides are coupled to the opposing side

be prosudtacebhohéhadiap flono e evhadineids. the diisteantdsiphéhe fivatingxtend a depth
guides are coupled to the trap at about the interface of the front side and

of aboappasing siclevsitaaasad002 ik Sacandendsibd4mandhlddbxafiiieto other depths
floating guides are coupled to first and second mounts 170 and 180

may athispessefon, Aatdexamie aftist mag seodrchsidaid dGanhief g Waleiwapect to the
The trap and floating guides of the sub-system float above the water line

net forld 3. tAp0UAGHh T baueyrdttdehritttrermposgily tebiinghendatirdbghfibating opening.
guides, a net 156 may be provided. The net hangs from the floating

[0027puidéVheorie empacinientiifguigtexie ntbandepih tiof dbey)tiemnften helovhape.
the surface of the water. Providing a net which extends to other depths

The Vrshypals6the digesyktéa difddlitattys, debes nodlgalsa be theovige drtarendhp i agebris
With respect to the net for the trap, it may be angled to facilitate moving

flowirifh d delyis upwanttis @ugho thikct fapthpe girdes [ORPTE ditwenithattrapearigh through the
floating guides are mounted to the sides, they form a V-shape. The

trap opéssingpe of the sub-system facilitates debris collection by the trap. For
example, debris flowing downstream contacts one of the floating guides

[0028nd imdinectsi®ditocthethkapah cdubd filne sirbys oypeniingdiFPORE] thosereto the first side
embodiment, the trap of the first sub-system is disposed closer to the first

of the siderehththavatersapiiandth eFoe canohsicleh& onpxadiglesddativayp IS — 40% of the
disposed about 15 - 40% of the total width of the waterway as measured

total wWidth dlicheloserrside abmamnstihed Embolaimientr thdetrdp imothsposeodibaut, the trap is
20 - 35% of the total width of the waterway as measured from the closer

dispossitleboith20trapsShotilddb o tispotbdiebs thaarb@ymehibes totdl finddthhefdloser side.
waterway as measured from

The trap should be disposed less than 50% of the total width of the waterway as measured from

the closer side. Disposing the trap at other distances may also be useful.

[0029] As for the second end of the second floating guide, it terminates at about 60 — 85% of
the total width of the waterway, as measured from side of the waterway which is closer to the
trap. In other embodiments, the second end of the second floating guide terminates at about 60 —
80% of the total width of the waterway, as measured from side of the waterway which is closer
to the trap. The termination of the second end of the second floating guide is greater than 50%
of the total width of the waterway as measured from the side of the waterway which the trap is
closer. Terminating the second end of the second floating guide at other distances may also be
useful. The portion of the subsystem from the second end of the second floating guide to the and
second side of the waterway forms a pass region 168.

[0030] Although the first and second floating guides are depicted as single units, it is

understood that this is only for illustration purposes. A floating guide unit can be about 3000 —
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the closer side. Disposing the trap at other distances may also be useful.
[0029] As for the second end of the second floating guide, it terminates at
about 60 - 85% of the total width of the waterway, as measured from side

6000 @ith@watasnaghydiche i eicisgrbisotheréralgo isefiier v Ploding pisiddsecan be formed
second end of the second floating guide terminates at about 60 - 80% of

from rthgtiplalwidthndtthe yettertmiyctasvn grsdusebfr dangsid erof thenwsitewaliown in Figs.
which is closer to the trap. The termination of the second end of the

1b-c, heceoentoddinth g ididds g eatesrihad oofind Hirl taiadmiidifitof §3a-b which are
waterway as measured from the side of the waterway which the trap is

linkedalegghel eOribatogiha saasns dodtvidtaeidecoins ibatbrgugetigle at other
distances may also be useful. The portion of the subsystem from the

[0031pecondoaddbtiknsanonkfleatio digtislel te:tbadmdusecandpsiss afdliek release
waterway forms a pass region 168. [0030] Although the first and second

mounfloatithg gtlides auatdepipitdas Saghegunidsnit ik oindensiodahidial thisésond mount
only for illustration purposes. A floating guide unit can be about 3000 - 5

to whicB@kerswookdibed teithths airit €l daaip guddoin @i Ridosuselidk Telealoatimgnt. The
guides can be formed from multiple units linked together to achieve the

quick dgsirechiengtieniideetanpbesaseahanbie iukdklls. aliz eatlile decandeddo@timgthe second
guide can be formed from first and second units 153a-b which are linked

side ofahethar@ilyeteaonfipittatiensdabftbatiing gideles thnay @tso/be wselialsecond end of
[00311 In one embodiment, one of the first and second mounts comprises

the first Gloineipdde Teurtand dhé aftter et fteatipg sesda foatingamaladitol the
one embodiment, the second mount to which the second end of the

secondevand fipatimaglguick i3 loospledisawgu)dkretaagdenountuited toubekside of the
release mount enables the sub-system to be quickly and easily decoupled

waterfronsibk thaecenidasidep ofttwe iwdisrosay, Helavingdiwetbeseddce thetli gtaside gion.
of the waterway via the second end of the first floating guide. The second

Dispogind thictbabkebeaod flbatmdagaidttban erquopldesto fhes seo@nthroaginiMiych a boat
a cable 163. The second mount, for example, is mounted to the side of the

may pass.

[0032] In one embodiment, the second end of the first floating guide is coupled to the
floating mount. The floating mount can be slidably adjustable according to changes in water
level. This is particularly useful since the first floating guide is mounted close to the first mount.
The change in water level maintains the first floating guide on the surface of water.

[0033] As shown in Fig. 1b, the mounts are attached to vertical or substantially vertical sides
of the waterway (e.g., perpendicular or substantially perpendicular to the water surface). For
waterways with graded or slanted sides, a bracket mount, as shown in Fig. 1c, can be used. The
bracket mount is configured to enable the mounts to be vertical or substantially vertical. A mesh
may be provided for the bracket mount to prevent passage of debris. In one embodiment, the
bracket mount is attached to the sides at an angle to facilitate directing the debris into the trap.
[0034] The second subsystem is disposed, for example, downstream from the first

subsystem. The second subsystem is similar to the first subsystem except that the trap is located
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waterway such that at least a portion is disposed below the water surface
in the pass region. Disposing the cable below the surface of the water
provides a pass region through which a boat may pass. [00321 In one

closereésnipedivent side saaand erdseddhendisst tostngroeidalis saupleddothe guide of
floating mount. The floating mount can be slidably adjustable according to

secon¢hahgetin wattipianelscbbislislpartigwaidy usafelfbincathsdiat Rrting
guide is mounted close to the first mount. The change in water level

confighatidaiofdiits frshiloaingegtidelchiithastitigne] efthatey. QOB3) ABthBGMYI or second
in Fig. Ib, the mounts are attached to vertical or substantially vertical sides

subsysaitie Rvatamiayld edgbrdesbésitiagias dirsubisthntialy pesperdiatiianit the pass
water surface). For waterways with graded or slanted sides, a bracket

regionieitcasdhp e inabigf the satvhe sissgstthe Noadkeiswbouidipaenfiguithe pass
to enable the mounts to be vertical or substantially vertical. A mesh may

regionbef piovideddeubestiackat nivwoutd neyeohfpasshe Hfdd€lokisnngoid: and
embodiment, the bracket mount is attached to the sides at an angle to

collectatitijade: ditpadifnh ¢ e ebbis/intmthEuinthprn]6&34 |bbhensecond gub slysiegh the

is disposed, for example, downstream from the first subsystem. The

systensetonchuiis ydteredisiniaido phedi sirsulbb ythtepass xegipnthaf tiesirbgy ssems.
located 6 closer to the second side than the first side. In one embodiment,
[00351he s€cdndltoatitglguite ahsedond subrysiétheavaslapshiheppesorkide closer to
floating guide of the first subsystem. Such a configuration of subsystems
the basksifithd vaiteletrisiaveupdgpedtieitiemby He tsampidhhdibacbiceasond the trap of the
subsystem. For example, debris which passes through the first subsystem
first suhsgstighn the pgdsd tegionsis cod ectadty the stegndfsilis weaan dssdpaystemount may
No debris should pass though the pass region of the second subsystem
be prosiided towibklbadekvermentHotedttie ifirdtefkzatind gliskstand collected by the
trap of the first subsystem. Furthermore, a boat may navigate through the
[0036ystefheatong anpath (tidttexy dinm) wkidis ypasse suitiras dlodhegpasdeegiasaps are
of the subsystems.
interconnected by flexible coupling units 185. A coupling unit couples a first component to a
second component. For floating guide units, the coupling unit can couple ends of different
floating guide units. A coupling unit may couple the end of the float at the front of the trap to an
end of a floating guide. Providing coupling units which couple other portions of the components
may also be useful. The coupling unit can be fabricated from, for example, steel. Other types of
materials which have sufficient mechanical strength may also be used.
[0037] The flexible coupling unit provides multiple degrees of freedom in movement
between the coupled components. In one embodiment, the flexible coupling unit provides two
degrees of freedom of movement between the coupled components. For example, coupled
components can move along first and second directions with respect to each other. In one
embodiment, the first and second directions are perpendicular to each other. In one embodiment,
the first direction can be about parallel to the surface of the water and the second direction can be

about perpendicular to the surface of the water. For example, one component can move up or
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[0035] To further stabilize the trap, a back corner of the trap on the
opposing side closer to the bank of the waterway is coupled to that bank.
For example, the back corner of the trap of the first subsystem is coupled

down 1B thellsscondingodot ef td: seich icksedsystRvtdsepasaiRimMoBniliay ddapled
provided for the back corner of the trap in the second subsystem. [0036]

compoRatcamponeitsigfdhmisystenvns sulbsysian, tsuablnstiiaatdggsiasandated by
traps are interconnected by flexible coupling units 185. A coupling unit
changeoliplesia tustcennpdnentidcacBecand esmponeikadeonitoaphg gbiteecen
units, the coupling unit can couple ends of different floating guide units. A
comp @i ngreit edasherbplmipe eingd afl thislilgatmbihéifontablbe duppitg afits which
end of a floating guide. Providing coupling units which couple other
provideastieng@irtiee cOfiyedoands cordipaladdig ubéifvt.ahiseoudldig:tiivheanapealso be
fabricated from, for example, steel. Other types of materials which have
usefulsufficient mechanical strength may also be used. [0037] The flexible
coupling unit provides multiple degrees of freedom in movement between
[0038}he cBigsled-bahpenaitanthtopeiembothinientirf entlexibl@(corpllad torih end coupler
provides two degrees of freedom of movement between the coupled

290 Ehergpadreniser;doexample, cocplpddaormpend ofadisatingvenaloddXirKastbwn, the
second directions with respect to each other. In one embodiment, the first

end caapicsecondi cisectioids areupe?Pé it alarcmeaagplath@9Aiwithean opening 294. The
embodiment, the first direction can be about parallel to the surface of the

floatingateuanch¢helseabast girgetii cdihdbaseldateperpemndialitar forttasipitgche side of
of the water. For example, one component can move up or 7 down as well

the wasrvatatingsibeto side with respect to the other component. Enabling
coupled components to move in different directions with respect to each

[0039btheMitedirsephire sschréatedrbyk Cligndewivhvaier Goatents 20sliddbly moves. The
levels. As a result, breakage in coupling between components is reduced,

float winié e ldysirgyord vonidjore [cawisye P ovedio gnflexdibec oo ulndi g ekndtsnvphists a T-shaped
provide other degrees of freedom or configurations of first and second

track. direeiiing ek savsidhbsher shapes may also be useful. The float unit includes a frame on

which rollers 277 are mounted. The rollers maintain the float unit on the track. The rollers also

facilitate sliding the float unit along the track. Upper and lower track stoppers 278a-b are

provided on the track to prevent the float unit from moving out of the track.

[0040] A float mounting plate 272 is provided on the float mount unit and includes an

opening 274. The openings in the mountings plates are mated together by, for example, a

fastener, such as a bolt to couple the guide unit to the floating mount. The mounting plate of the

end coupler can rotate around the fastener. To facilitate rotating the end coupler, the mounting

plates comprise a semicircular shape. Other shapes may also be useful.

[0041] As the water level changes, the float unit automatically slides up or down the track to

stay on the water surface. The use of a floating mount helps maintains the mount at the same

level as the floating guide coupled thereto. This improves reliability of the system as well as

debris trapping efficiency.



useful. [0038] Figs. 2a-b show side and top views of a floating mount 170
coupled to an end coupler 290 The end coupler, for example, is coupled
to an end of a floating guide 252. As shown, the end coupler comprises a

[0042 puide iz BatHoaRrch & 50 undiREiPhatava T i dnrelpesy igodBdudine80. As shown,
floating mount includes a base plate 271. The base plate is mounted to,

the mdonexanipléudee sidewdt fhecvsatermay using polis i{Oa8d Thedrasamfaie the side of
includes a track 279 along which a float unit 252 slidably moves. The float

the watgitvisydssigriediio deaherumater oniena.mbsidiswstpthe deick ¢Qidesss86. The
a T-shaped track. Providing tracks with other shapes may also be useful.

rod gulds fieahsaditonalhdes acteaseaan3 $ghictorelensply theres ey ntelcslidee through the
rollers maintain the float unit on the track. The rollers also facilitate sliding

rod guidesfloat areiheld g phedrdekondpescaina davyaretradlesidppaksiR@iasitamiction rings
provided on the track to prevent the float unit from moving out of the track.

392. Yo#kAyfeabhfautitngipiaido? 2 dmplovidedreingteciadicordt Tt faicdon rings
includes an opening 274. The openings in the mountings plates are

createfratecntogetiler kyedar exiaimn piampardabiandd, isuchlasca Odittachupjedhor
guide unit to the floating mount. The mounting plate of the end coupler

tempocatilydialdi g ohnct it dastBneamlhocfaciteuwetaiing the end coupler, the
mounting plates comprise a semicircular shape. Other shapes may also

[0043pe udeiahc[ODbR{iAs thetheatenieveldshangestifuectlaatonetteanionmaitpatyient
slides up or down the track to stay on the water surface. The use of a

couplifigatipgpm3@dttte|i® mamtaiws thécprodahatdhel sgm én levetaddieftoatihgee rod
guide coupled thereto. This improves reliability of the system as well as

guidedsbris dvapgping kéfttrenoyd 8{0042& gsddaddchbviem fienfiandosipléng region and
views of a quick release mount unit 180. As shown, the mount unit

the sedoallided thindoudtgplais 38db-THermobatg@latd inphibeglitegidor example, the
side of

[0044] First and second cables 382a-b from the subsystems may be coupled to respective

first and second coupling regions by putting the release rods through the eyes of the cables as it
is inserted into the rod guides. The first cable, for example, is coupled to the trap of the first
subsystem and the second cable is coupled to the second floating guide of the second subsystem.
To release the second cable without releasing the first cable, the rod is raised so that it is no
longer in the third rod guide but remains in the first and second rod guides. To release both
cables, the rod can be pulled out of all the rod guides. As such, a subsystem can be quickly and
easily released from the mount.

[0045] Fig. 4 shows an embodiment of an end coupler 290 of a flexible coupling unit. The
end coupler, for example, is coupled to an end of a floating guide 252. As shown, the end
coupler comprises a guide mount 291. The guide mount is, for example, mounted to an end of a
floating guide, such as a boom. The end coupler further includes a mounting plate 292 attached
to the guide mount. The mounting plate, in one embodiment, extends from the guide mount.

The mounting plate is provided with an opening 294. The opening serves as a coupling point to,
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the waterway using bolts. On the surface of the mount plate are provided
rod guides 386. The rod guides are used to mount a release rod 383. For
example, the release rod slides through the rod guides and are held in

for exphasie, dAne embadiy enitethenree guitedialenfittbe méimfrigtipRtRgnER2s a
Various types of friction rings, for example rubber rings, can be used. The

semicffiolianshings Theatarfiittionyithfoaaalaass rodtiotarpadatily dpeisitivhen mated
place. Other techniques for temporarily holding the release rods in place

to anodier alsaniaefplaie04shindancanhndinggiihe Mot dparmapafigliedseful.
to create two independent coupling regions 384a-b. To create two

Althougtiepepaénbapidplngshdwriactimbodivnaniviliigepiat, guidesdaretood that a plurality
provided. The first and second rod guides 386a-b form the first coupling

of motiagignplnds taa Becnad dnd txkichpis] guidasusdibla-pliasscihesatighed to form a
coupling region. [0044] First and second cables 382a-b from the

stack stibsysitdngphaay.be coupled to respective first and second coupling
regions by putting the release rods through the eyes of the cables as it is

[0046]nserfeg Hiclibevad guitteEmEhedirstlealiie; foupkagnple, I8onplddtmthie flexible
trap of the first subsystem and the second cable is coupled to the second

couplifigatitigcguides dfrtharskoand suhd ysigriers PO Ol asdithieasé conehddhieting guide
without releasing the first cable, the rod is raised so that it is no longer in

units theathirdg@teguitheohaterabodins:in, tthe fikstibled seglimel noid guigesed @ base 540 with
release both cables, the rod can be pulled out of all the rod guides. As

first asdisbcand uingystentacarn St apbic Kiraiadd sasilydreleastolf pdacthed acbiate attached to
[0045] Fig. 4 shows an embodiment of an end coupler 290 of a flexible

respectovadlirsgandikeChed engocourterstoil Bxampleing phitgplettexameiy @t aemicircular in
floating guide 252. As shown, the end coupler comprises a guide mount

shape 28d ifidhedg wipen mgufitrisydonexaninde nmontitectater) et af moflogtipglates of the
guide, such as a boom. The end coupler further includes a mounting plate

end ci2@pPattabheddtogheguithe pletenthavegmtenthgppbateslvo oseful. The first and
embodiment, extends from the guide mount. The mounting plate is

secongbrovicheck gvidla tam anp evtirtgd284nTinglo patingspect és @slaatbeplihgopeiettmdiment,

the mounting plates are offset by about 90° with respect to each other. Other offset angles may
also be useful.

[0047] Fig. 5b shows another embodiment of a flexible coupling unit 185. The flexible
coupling unit is similar to that of Fig. 5a except that each surface is provided with first and
second mounting plates. For example, mounting plates 591a and 592a are attached to the first
major surface 544a and mounting plates 591b and 592b are attached to the second major surface.
The mounting plates of each major surface are aligned with each other and offset with respect to
the mounting plates of the other major surface. In one embodiment, the mounting plates on one
major surface are offset by about 90° with respect to the mounting plates on the other major
surface. Other offset angles may also be useful.

[0048] Fig. 5c shows another embodiment of an end coupler 690 of a flexible coupling unit.

In one embodiment, the end coupler comprises two identical or similar pieces which are mated
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9 for example, another mounting plate. In one embodiment, the mounting
plate comprises a semicircular shape. The semicircular shape facilitates
rotation around the opening when mated to another mounting plate.
togethBr GotdHgRiAOt) iogeR At M/t eiltes ShapeasHp ayidlsoree ¢isgflikity, only one of the
Although the end coupler, as shown, includes one mounting plate, it is
piecesUndrosia0 A\ thaioaypluhalidyd ebupdenpivgeplaigs isan Deuuseshobnr BExampletending
two mounting plates can be aligned to form a stack of mounting plates.
from t{OAGHEIgobat shownaniampadiment ait fexibiedapiag. UnhdBmaAs with
shown, the flexible coupling unit couples first and second end couplers
anothée?3ect, didicati andgechirtllieating gdijded uvts b ptxd¢ogether. In one
embodiment, the flexible coupling unit comprises a base 540 with first
[0049pNnd Seconsemajarsayfacembddiadinfitbtaspt dEicdbehimoutitng gdpiesng from the
59la-b are attached to respective first and second major surfaces. The
spirit onesyinnglphies;téois txathgle fartlrefnicgciuia einb eliapatantidriideare to be
openings for mating to other mounting plates, such as mounting plates of
considfredendltessplens.i Pusviding mbemndiag fitaiesghving aitien shapésdhaisin. Scope
useful. The first and second mounting plates are rotated at an angle with
of the iasprtidiid ok wihiesitdd onthenppedivd biaitie ratbentiag plates faregoiiget
by about 90 with respect to each other. Other offset angles may also be
descripseiiar{0@4 dhkig;eS thahcvvscamattie tlenniaadinme ab O f e e xifxdeudoalphing of the
unit 185. The flexible coupling unit is similar to that of Fig. 5a except that
claimeaehsenthcktishpravidadedithefisst. and second mounting plates. For
example, mounting plates 591a and 592a are attached to the first major
surface 544a and mounting plates 591b and 592b are attached to the
second major surface. The mounting plates of each major surface are
aligned with each other and offset with respect to the mounting plates of
the other major surface. In one embodiment, the mounting plates on one
major surface are offset by about 90 with respect to the mounting plates
on the other major
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surface. Other offset angles may also be useful. [0048] Fig. 5¢ shows
another embodiment of an end coupler 690 of a flexible coupling unit. In
one embodiment, the end coupler comprises two identical or similar

What pietgmwdhich are mated 10 together for mounting to, for example, an end
of a floating guide. For simplicity, only one of the pieces is shown. As
shown, the end coupler piece compiised/esguide mount 291a. Extending
from the guide mount is a mounting plate 292a with and opening 294a.

1.  Wheasbmatedlsvitbn apatieicpigeasitiye end coupler includes two aligned
mounting plates. [0049] The invention may be embodied in other specific
farmagpyvithout departing from the spirit or essential characteristics thereof.
The foregoing embodiments, therefore, are to be considered in all
refapesis dhesiid e tiath guidan finigndstb e thywodibne desdedoatipleeio corners of the
Scope of the invention is thus indicated by the appended claims, rather

trap fdhkeepinghb dorggoing saidsaripfionandvall; clhdnges that come within the
meaning and range of equivalency of the claims are intended to be
emkiagednibeneicoubledMoat sscciadwead i thd Abd& duidedebris collection
system comprising: a trap; first and second floating guides, first ends of
thehitedtinheguides: cooynle dntth karrdessofofdctsaudor, kbeping theikagoantaough the
surface of a waterway; and a release mount coupled to a second end of

waterwhg sddtnebecdagwiblerein the release mount enables release of the
system, allowing navigation through the waterway while collecting debris.

2. The debris collection system of claim 1 comprises an adjustable mount coupled to a

second end of the first guide.

3. The debris collection system of claim 2 wherein the adjustable mount is mounted to a

first side of the waterway and the release mount is mounted to a second side of the waterway.

4. The debris collection system of claim 1 wherein the floating guides comprises floating
booms.
5. The debris collection system of claim 4 wherein the floating booms are coupled together

by a boom linker and a flexible joint.

6. The debris collection system of claim 4 wherein the boom comprises polyethylene pipe.

7. The debris collection system of claim 1 wherein the trap comprises a frame.
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2. The debris collection system of claim 1 comprises an adjustable mount
coupled to a second end of the first guide. 3. The debris collection system
of claim 2 wherein the adjustable mount is mounted to a first side of the

8.  wakerdébyiaoel ke saleasenmsilutiiis Maodsteth hatrgrondsides afileenesh attached to
waterway. 4. The debris collection system of claim 1 wherein the floating

the fragddes comprises floating booms. 5. The debris collection system of claim
4 wherein the floating booms are coupled together by a boom linker and a
flexible joint. 6. The debris collection system of claim 4 wherein the boom
comprises polyethylene pipe. 7. The debris collection system of claim 1

9.  whiseiebifiecthpctiomprisas affcidiie. 1B rdihehdehiiscoaliadiam systentyadf links at
claim 7 wherein the trap comprises wire mesh attached to the frame. 9.

the comieesddhhis teghlection system of claim 1 wherein the trap comprises a
plurality of links at the corners of the trap. 10. The debris collection
system of claim 9 wherein the link comprises a support plate with an
opening. 11. The debris collection system of claim 1 comprises first and

10. satentttriackdtonountstenountéd toXivdiaein sechnkl sidenfdhe wiajemvplate with

13
an opening.
11. The debris collection system of claim 1 comprises first and second bracket mounts

mounted to first and second side of the waterway.
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