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Met hod and apparatus for collecting nmatter floating on a body of water
This invention broadly relates to a method and an apparatus 5 for
collecting matter floating on a body of water, nanely col | ecting such
matter by skwowsmesom surface | ayer carrying the matter tecTiSEOTMbII3CCt ed
and separating the matter fromthe wat er of the skimred | ayer. Certain
enbodi ments of the inven- tion are specially directed to the collection
of spilled oil, 10 particularly |owviscosify oil. The invention w |1

therefore b@le‘iﬁ%@ hh&daﬁbéfhﬁf@kﬁ? $011 ek ihg RRELEATE At il ohl al Boay

al so applicable _to o_ her types of floatlng debrls Accordlng to a
known ski mm ng=tec . ' re—Hot

water carrying the rratter to be collected such that an overflow rimof

the collecti onm%s%vemaﬁ %irdﬁ%iy Lahetshg SHrﬁé‘Eﬁod\%{&rad | SppaRatas! ly

punped out ﬁ% e co Iec t1on vessel Such a rate
that the out-’Hd’wﬁrf P& FﬁEle‘éPPae'E‘E%rF]\P&fsieﬁ BRI ankedy 9k "farFerZOnFF‘S\Wof
wat er i nto the codllleetingnsuels sedttoae oyt kimninghar safface Iayeralaaimymng

K ur hal S+t €ar! 86 b8 VEly Alotl Sl Soparal NG ld FhdHis. R

t he surroundlng Vesse ating natte
carried or ent r“ﬁﬁtﬁﬁd °§ythe sl‘h’é‘“?‘?ﬁ]r%rng cﬁﬁitéinl enbediments &f ithet Pr@vgp'ﬁk

and can be 25 ndmy agteCspetaDLys d(iﬁcﬁdu %Wthbeablrecﬁ@rmﬂie%pﬁﬂlbhl 8il,

Coubli shed 5 EittiBlalad 18050iadbdiel o] ing Inpiicion Ml PeEREorg, |
and ener gy- ef f iR& éerscgébeé| wb‘eh.wprﬁsm lonothathapplibeatiorn  dmb d§ 4s :

wat er, because also applécHBleMEs ¥hevattSipesanrbelbapiny yadgupiad through the

col - lection vessel at a fairly lowrate of energy consunption.
Spi |l | age of |OMFVISCOSII§ oil in waterways and other open wa- 35 ters
occurs frequentAgeoxddngr £9eat knewr stkimyingbtesbnignen arcolleadiions yesEade

is detectedisitid Smte¥sedbifi tRe DSod@PIdT Qdites! ¥arryihg €K amattedoebel the
oil so that it Cgl{). %8§ngﬁéﬁe€haboan overf%.ow i‘llnogv:-fv‘l:gg Ogéfl}lec%lonf %Iéggeiln

extrenely thin€
. is Just beneath the surface. Water is constantly pumped out

of the lower portion of the collection vessel at such a rate
that the ocutflow from the collection vessel balances the in-

20 flow of water into the collection vessel over the rim thereof
to maintain a sink - that is, an area the level of which is .
lower than the level of the surrounding water - in the col-
lection vessel. The floating matter carried or entrained by
the inflowing water is accumulated in the sink and can be

25 removed continuously or intermittently. Examples of this
skimming technique are disclosed in DE-B-20 30 209 and
W097/07292 (published 27 February 1997).

This technique lends itself to a rapid and energy-efficient
30 collection of oil or other debris floating on water, because

large volumes of water can be rapidly pumped through the col-

lection vessel at a fairly low rate of energy consumption.

Spillage of low-viscosity oil in waterways and other open wa-
35 ters occurs frequently and presents special problems. When an
oil spillage is detected, it is desirable to be able quickly
to take a sample of the oil so that it can be analyzed. How-
ever, low-viscosity oil forms an extremely thin layer on the
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-2- wat er surface, and even with a very high rate of flow of wa- ter
through the collection vessel it is very difficult, or even al nost

I mpossible, to collect substantial amounts of the oi I using known

t echni ques. wobdsmsbdoy, it is hardly possible 5 to collect evewspsoemunt of
oil which is sufficient for an anal ysis of the characteristics of the
oil. The _present invention provides a gethod and an apparatus for
rapid and efficient collection of floating 8ebris, such as 10 oil and

e ondS of whit82! gedBL! Sina SAN GiRA LOVEEF nigh JHIRCbOle1blior was

i nvention, even | OW Vi SCOSItY i N anount s
adequat e for aﬁ&Fy§F§°“%c’3P%|9E}le°tlp§ Heﬁﬁﬂei‘én?es aé%'é’ctdlémleHét or

:c nvegt i on, whi Gkrelnsamﬂbstl ibpekible, t&odefbll.lﬁct ﬂsﬁﬂi&éﬁﬁﬂﬁlolhlmﬁuhtsaoﬁyﬂiem
or danpi ng osgj er e t

is pro- %ig Gsing kﬁéﬁﬁ ¢§ﬁ541§§§%.s é VaR %&f sﬁy %%5F3§5§§Q ¥ﬁf€

met hod -and 5 tgppatdess qvmlm@cmwt\m@?pmzmwhmmffmwnh €ry an 20.

application isanallys®s! bfi €16d, ciiifiaceraBEschOopt figs dEL.h0odS and
appar atus based on the above-described skimm ng tech- ni que.
Enbodi nents of the invention will now be described by way of 25 exanple

wi th referenceThe Presentolpeention erovidgs anmethod and\zov/appagatusefor
di scl osu[e of \yaptqa aﬁ?I Qﬁ@i&ﬂér?é *b1NRCREBnbYE floé@irf‘g‘ *¥Ris, suchFag 1
Is a verti ona e ec a ratus
accordi ng t tl?é' i A nPF%ﬁr\c,JYﬁfr?qﬁg °cfgflllé’9% a B0PEer According,te PP, ng
on a body of waspect of theiipvantighowven llevavisadsity.oil daawbet vaa
| arger scal e; plaiy Ebglegted fhf%ﬁﬂdﬁﬂscgﬁéﬁﬁgﬂgdféiliﬁhﬁ?éis.lAéEgrébﬂ¥5'
t he col ggtln qg aratus_in a,positjon th llectin g
to a different pect of the invention, whlch is not limited
to debris in the form of oil, a system for damping oscilla-
15 tions of the overflow rim of the collection vessel is pro-
vided.

“The invention is advantageously applicable to the method and -
apparatus disclosed in W097/07292. However, its field of

20 ‘application is not so limited, but extends to other methods

' and apparatus based on the above-described skimming tech-
nique.

Embodiments of the invention will now be described by way of
25 example with reference to the accompanying drawings and to
' W097/07292 the disclosure of which is incorporated herein by
reference.

Fig. 1 is a vertical sectional view of a collecting appa-
30 ratus according to the invention during collection
of oil floating on a body of water;

Fig. 1A shows a detail of Fig. 1 drawn to a larger scale;
35 PFig. 2 is a view corresponding to Fig. 1 and shows the

collecting apparatus in a position the collecting
apparatus takes during a phase of its operation in



apparhtusatakes during a phase of its operation in WO 98/ 16690

PCT/ SE97/ 01723 - 3- whi ch
oil accunmul ated in a precedi ng phase is ab- sorbed by an

oi | - absor bi ng body; Fig. 3 is a plan view of the apparatus shown in
Fig. 1, 5 wooiégeo 4 is a view corresponding to Fig. 1 eCTSESNMNTSI ed em
bodi nent ; Fig. 5 IS a perspective view showi ng the collecting appa-
10 ratus of Fig. 1 in operation_ig association with an

oi | boom The col |l ecting apparatus shown in the drawi ngs, which is

ge- neral |y design Y, , . i t ri PG era- .%o tion
and construction shownagﬁ c@x%%%i%%%%&?ﬁ?%#%%g&% ﬁ?la% fi%f gl}ence
is made for a detail ed 88%5EeR RY AR Filpbigorbing, bedypl es. The enbodi nents

of the apparatus specifically shown in the drawi ngs and descri bed bel ow
are designed a di ggngi |pard Ly for f t.he apparatus,for
collection 20 “oF°r gl at ?geé g%l‘f){évvgﬁ’&e%’eo?pggfstgﬁc#%@ 188} F?’ér‘rpﬂ'i’ ng

pur - poges. Accordingly, the collecting apparatus 10 conprises a
substan- tiglg.y4cyl iBdai ¢Péw OREFEdPUNAAGCRL! P4 OD S Hodlikivhi ek~ S
25 in upright position Fn oﬁeréglon of the apparatus. The col - | ection
vessel 11 defines a col 88% ) tonpartnment A and in- cludes a | ower

part 12 and an upper part 13, which is tele- scopically slidable up and

down in the | owdig.part 13. aAPefsective WAH ¥neliRG! Bk AWMt iR RBBals S
provi ded at‘;he | ower 30 ?n o%déhe Efneréggrt 13 agd ext e divto th%hlnner
side of thet | ower pAPEYE2°t F ¥y it 2T OREYRLIRR, ’éc?si‘?é%la oM ytth an
requi red) and to guPdd bbemsovenents of the upper part 13 relative to
the lower part 12. The nmgjor portion of the upper part 13 fornms an

T ™ oS ABRS S, sy 158" a2l AT 35
- nerally designated by 10, embodies the principles of opera-

15 tion and construction shown and explained in W097/07292 to
which reference is made for a detailed description of such -
principles. The embodiments of the apparatus specifically
shown in the drawings and described below are designed and
dimensioned primarily for use of the apparatus for collection -

‘20 of relatively small volumes of oil, such as for sampling pur- -
poses.

Accordingly, the collecting apparatus 10 comprises a substan-
tially cylindrical, open-topped collection vessel 11 which is .

25 in upright position in operation of the apparatus. The col~
lection vessel 11 defines a collection compartment A and in-
cludes a lower part 12 and an upper part 13, which is tele-
scopically slidable up and down in the lower part 12. An out-
wardly directed annular flange 14 is provided at the lower

30 end of the upper part 13 and extends to the inner side of the
lower part 12 to form a seal (a perfect seal is not required)
and to guide the movements of the upper part 13 relative to
the lower part 12. The major portion of the upper part 13
forms an annular buoyant body 15, the upper end of which de-

35 fines an annular skimming weir 15A over which water can flow
omnidirectionally into the collection compartment A from the
surrounding body of water.



omi directionally into the collection conpartnment A fromthe

surroundi ng body of water. WO 98/ 16690

PCT/ SE97/ 01723 -4- A bottomwall 16 of
the collection vessel 11 is forned wth a central opening 17 in which

t he i npel | ewoésmsepoel ectrical ly driven punp 18, nanely RCI/SERI®II28r punp,
I's nounted. A bat- tery 18A supplies the punp notor 18B through an

el ectronic 5 control unit 18C. A watertight,punp housing 18D encl oses the
nmotor 18A, the battery 18B and the control TGnit 18C and |s secured to

the bottom wal b i:ﬁt{%mnfé‘y Ovo(? "UieS cbiFectid vesé!(’)!l%3 t 1\éth'f69mba wieR i N

t he draw ngs. Mount e he_ hottom wa

e cqllectio
vessel 11 §n§re}r98?%+n%uﬁ7dé"pl‘”§tl€ 15he ’f%%’t}%? qf &R Fﬁsﬁﬂ}%ren-
tial side wall dtisenfptine idyatansssel pprapelldrtpmsp guisiemounted.ahebatfi nes

an annul ar i nl gL $685h Oclficr A 10 Yoy ABERE"Sen tnddigH B e1eBelAiel al €

19 is vertically Spaced es 19A
of the top B acentyoprvpit:l8fy |A watertighf| pympyenrinchdad enGiPrarsnthe of

the col |l ecti onmotegehsa, tHd.batteriyi nap ahawharcmmngnih&anm aha iep

plate 19 20 ac t Ny #]i & hgghe o]
the top plate %%@[ngﬁsgéfégérl ngam S’S‘g }lé glgggl%%eg%n er- 1§E§i égl%f
whi ch a hydr ople®si efowhighsis (ShRyhddy the Asawingsitached. The

oi | -absorbi ng body, which is in the shape of a general | y cylindrical

i | o1 apel T nAeREEer aBve ¥né holont yal1 R ok Shnd ARoH Sollon” Ya8adL " O
commerci al | y av# eapgiiscular guide glatiec 1/68l.t Together with ehheamr@mﬁﬁnep- :
used for absor thal smegwan 1ihté‘§ éiﬁell%%rw&eayépr @wtg tHiee &ahe

being the aMn nufac rin
Conpany under gﬁ@ g?ﬁﬁﬁ??oﬂnﬁ’l’éﬁlaq:’g@ﬁ aEJF? B wfb‘?oPB bng
body 22 is formgd with a plurality of narrow in- dents or recesses
extendi ng rygli aIIy fromthe periphery to- ward t he centre of the body.

35 Acylindric col | opcentric w.th and ced radi aI I
outwardly fro %t FePs Py a&ﬁsagb?‘ﬁg"%"d’f Ya iR2SH cgh oY& df ﬁection-
_ S vessel 11. Three lobes 192 of the top plate 19 project hori-

zontally beyond the circumference of:the collection vessel
11. A central circular opening 19B in the top plate 19

20 accommodates a removable circular plate 20 which is -held to
the top plate by means of spring clips 21 and to the under- -
side of which a hydrophobic oil-absorbing body 22 is
attached. The oil-absorbing body, which is in the shape of a.
geﬁerally cylindrical flat disk, can be made of any suitable

25  material capable of absorbing oil while repelling water. Se-
veral suitable such materials are commercially available,
such as the felt or cloth materials commonly used for absorb-
ing oil in the keelson of motor boats, an example being the
material marketed by Minnesota Mining and Manufacturing

30 Company under the designation T.151. Preferably, the oil-.
absorbing body 22 is formed with a plurality of narrow in-
dents or recesses extending radially from the periphery to-
ward the centre of the body.

35 A cylindrical collar 23 concentric with and spaced radially
outwardly from the oil-absorbing body 22 and spaced radially
inwardly from the buoyant body 15A extends downwardly a short



i nwar dl y fromthe buoyant body 15A extends downwardly a short WO
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-b5- di stance beyond t he undersi de of the oil-absorbing body into t he
upper part 13 of the collection vessel 11. The cylindrical collar 23
is integral whbghessty €€ circunferen- 5 tially spaced-apart egwsEswed
receptacl es 24 positioned be- tween the | obes 19A of the top plate 19
and simlar | gbes 12B of the | ower collegtion vessel part 12. Each
receptacle 24 contai ns a wat er-absorbi ng®body 25 in the | ower portion

t here- of a y f expanded, %ﬁéygg L,Cintd
for exanple, d?gﬁgggggbg{%%g‘%d%&h%q‘m‘?a‘{%%ig sgrgt_)?ﬁg %g%:l;é ané’aj %E?Xem
associ at ed t op HheatipppsbpanbAl3 Pk theysollegbientvessel (Meeptacles 24 in
position between the |obes 19A of the top plate 19 and the | obes 12B of

the lower collectiaon.,yessel t . 415 Wien the I als S
pl aced in the aﬁFbF¥1§B§ﬁ?ﬁ§£ Eégiar:g%(%sméatﬁﬂr?ﬁewféhtéﬁgﬁ%aﬁﬁ¥§P$?ﬁgén
recept acl es 24 tdidldy weaced-apart dup-shapectereptaclies ## @osdtdonsAnge-
bodi es 25, whi ¢iyednCthe 18BES PIa oS RUW Lo kEabB! £6i aha Gidhlae QbbeapizBy

absorbing 20 substanti,al anmoupts of water. _Vent, K passages 24B allow air in
the recept acl e§,fs lggernc?ﬂiem%} -Vzﬁ??&lbpﬁﬁtbg%r:gacjﬁ r[eoce%ta%\ggcgtie to
t he ambi ent at nesyHadme. a water<absoxhing bodyr 86r incthe lowex gortion: fhere- -

circunferential 5 f Ollee gl batic,
together with tor?g@ﬂd %cib}%g%gr%éﬁfa%&'ﬁﬁd% o E&bQﬂdé!&Séﬂ}réiﬁfpl Lan

13B of [ the u r..collectian
vessel partl0 forzexamplg. disposed fefwesn, the; V@Feifﬁ?hgg‘gﬁi%mﬂ r 28"ana
vari abl e-  Heumssooipzetintop @hate Tobet 10aL elipasedg 2?2 halst ithed by the
circunferenti alre%#taa%soﬁllt PR idP ﬂe}%%beﬁt”ﬁﬁﬁsﬁbeé)aﬁz\ e kheakgdpan

I
I nwardly direct ange plate supporte e | obes, 12B perngit
restricted floRied%Andethgctores of thep&PWﬁEn?°§%F%ﬁﬁPqlﬁé%ﬁgg; of
wat er i n which garwt ad.l ecting apparatus 10 operates. The conpartnent 28
t hus serves,@as a dashpot -t ype danpi ng chanber to danpen verti cal

oscillations 35 of the upper collection vessel part 13. ]
' - - When the apparatus 10 is placed in the water, openings 24A

formed in the bottom wall of the receptacles 24 allow water

 to be absorbed into the water-absorbing bodies 25, which are:

- made of a sponge-like material capable of rapidly absorbing -

- 20 - substantial amounts of water. Vent passages 24B allow air in

the receptacles, such as in the water-absorbing bodies 25 to
escape to the ambient atmosphere.

As shown in larger scale in Fig. 1A, the circumferential wall
25 12A of the lower collection vessel part 12 together with the
circumferential wall 13B of the upper collection vessel part
13 and the flange 14 of the latter forms an annular variable-
volume compartment 28. A restricted passage 29 defined by the
circumferential wall 13B of the upper collection vessel part
30 13 and an inwardly directed flange plate 30 supported by the
‘lobes 12B permit restricted flow of water between the com-
partment 28 and the body of water in which the collecting
apparatus 10 operates. The compartment 28 thus serves as a
dashpot-type damping chamber to dampen vertical oscillations
35 of the upper collection vessel part 13.

Naturally, the hydraulic or dashpot damping device formed by
the elements which define the annular compartment 28 and



Nat ur al | y,: the hydraulic or dashpot danping device fornmed by t he

el enments which define the annul ar conpartnent 28 and WO 98/ 16690
PCT/ SE97/ 01723 - 6- restrict the flow
of water into and out of it, can also be used in the collecting

appar atus diwebgifgesb i N W9O7/07292 and  simlar coll ectinpcapesnnizis

havi ng a col |l ection vessel conprising a skimnmng weir which is
vertically oscillatable 5 in the body of water in response to variations in
the flow of water into and out of the CoPl8ction vessel. The

col | ecti ng aApDaLaLUS od OBV NSy AL 1RENEnIALEE or 365 Barl B1dodphect

oil slick ont I n an manner, suc
hel i copter or 2SB8ain thereellsrtimg mpparaguspdischeseddn r‘ﬂq9|73(9839?(a%%I |y

just before theiagparaédilecting dppiedusnhaviig ¥eésI1edbiceRREReLONt I O

|1 [ h h
apparatus 101 SOBPEHEENE A [’%55{*&?%#’ iy Snt8hChs vertioriiy asillatgble "
occupi ed by & hém\/&ber bad¥ opdiwarer irpa¢isponss ww:m:m dny the £loveef

wi th enough wak@kelkOinBb! AME toior VY itHe #RAAEELYSH! PeddslTe a position such
t hat the collection conpartnent Awll be filled wwth water. The punp 20

18 will tend to enpty the collection conpartnent A through the bottom -
wal | openi ng 1Thef cohdecbingcapparatassdl0 hay betplacedicinim [thet waker,

conpartment A W4, RR heabescedebiy td 10t 6h tnef+9¥£§g ﬂ¥earnyt @%;%Kbﬁraer

weir 15A A bal ance between the omi_di rection ow of “oil and ter

I n
over the's (’rnﬂnﬁé'“?g V\EPFhl?ﬁ\mt%@WWoPrvﬁt%?aﬁh%?ttiﬁé Bot
wal | openi rpoamp7 18i tnhybhee‘smﬂiatddauhamudlmm fthat nieef ;e thiehapparatussi nk

will be maintaijiedyrbp PE?eiﬁ‘eUé‘fé 'v%ﬂ:%o”w E'COPf:eAbo#é’rol of“aﬁltt%ﬁaeﬁcéi%

| ower. density, the qi g 09 Into t ection conpartnent
accunul at e and“P(?F‘rn"ng’éﬁ Pnolnthe, ¥akersink as is indicated in Fig. 1.

It has been found that a suitable difference Hin the |evels of the

liquid surfpge ygfon Qﬁecekifgéﬁﬁtqe%w#ﬁ%n&gS %”91&9&1 in r"lé‘*&%h@e U{:&gce .

~outside the collectiqgn conpart 'S a ess 0
rate of f| ow ofSBRSE ANt ﬁpguﬁﬂcgw@cles 24 occupied by the water absorbing

bodies 25 will immediately be filled with enough water to .
" allow the entire apparatus to assume a position such that the . .. -
collection compartment A will be filled with water. The pump
+7 20 18 will tend to empty the collection compartment A through
' the bottom wall opening 17 of the collection vessel 11, but
the collection compartment A will be replenished with water
flowing over the skimmer weir 15A. A balance between the
omnidirectional inflow of oil and water over the skimming
25 weir 15A and the outflow of water through the bottom wall
opening 17 will be established and maintained such that a
'sink will be maintained in the collection compartment A. By
virtue of its lower density, the oil flowing into the
.collection compartment A will accumulate and form a layer O
30 in the sink as is indicated in Fig. 1.

It has been found that a suitable difference H in the levels
of the liquid surface of the collection compartment A and the
liquid surface outside the collection compartment is about

35 15 mm, regardless of the rate of flow of water through the
collection compartment A. Those components of the collecting
apparatus, primarily the buoyant body 15, the flange 14 and
the pump 18, which have an influence on the difference H in



col l ection conpartnent A. Those conponents of the collecting appar at us,

primarily the buoyant body 15, the flange 14 and the punp 18, which
have an influence on the difference Hin WD 98/ 16690

PCT/ SE97/ 01723 -7- the | evel s
shoul d t her ewovsneées di nensi oned accordingly. A gr eat er piriskenoampae neans
a hi gher energy consunption and shoul d be avoided to save the battery.
5 Any tendency to disturb the bal ance and change the difference Hin
liquid evels, e.g. as a result of novenment$§ of the sur- face of the

body of 1iqui dthE" Yivdfs réﬁ&ﬁdy t?lf %E%Br%y*:% N$ine nﬁé%dl %ugzﬁﬁ-g?ﬁ@gi?g Ats

t hroughput in response_fo a erence or
t hr oughput in FEgﬁBﬁEéaiﬁfQﬁPQR9 Nﬁ@ﬁéaéehlﬁm¢#eﬁnﬁﬂgyaﬂﬂ@sbypthenupp@r

col l ection vesshbubdrbe avoikfed @ B@vdPBAEdSattere.sponse to a reduced

di fference and downwards in response to an increased difference. The
dashpot danpi ng arrangenent which includes the annul ar danping com
part ment 28Sand¥hEepdeney ctedisturhgsheobptanestande changey Shesdifference

os|C: | flt i ons off fAeligwid Yeddiest 'ng .vassgl réaiit ?fd%ovememgngf{‘ﬁhéléif%‘ ng
col I ecting app u er cri bed for et ey m ne

period, 10 m ng QL flabg%ﬁfﬁp fatllflﬁé Coﬂffﬁsb%r'ﬁat Pidy \ﬁ%ﬁgeg\/\ﬂ’cﬁ’%ff ‘the
punp 18. As a PEmPZDBS%m¢reaSmB§|ﬂ$§|&hreuehpmtliﬂureaﬂdnsattonacne@aQOent A
and I tge |'qaidféﬂéﬁéecﬁrtﬂﬁaﬁﬂihboﬁﬂg'Eﬁr % : oWbEthe an o
equal i ze reoyer n uo an rise to
a position ?{g mﬁc’éﬁa§ﬁé i&&r@ﬁ%’é’ %fi %XAQ\"% upB (ﬁfg-lﬁ?&’-ﬂ&t 8Ps§ﬁ}f%%‘§'s

and sealingly &lgugeina wpwanss ADAr2Sponsertormamdutpd dd f€erbace 28ndind t he
receptacl es 24do$hﬁards iﬁ %éi:dn%\éek:o' Bnt cfé%déﬁtdi S%gnart@ﬁ&t ésfgﬁn e

al so rise a % ereby raise sﬁaccunu ate yer I Nnto

with the oil - aBf88PHIHS 92‘?%"’ gh iReludes kheydapudar dampipyg gemt ogst -
a substanti al partment 028 iand dde Wresiibiortéddpasithge 29 préeentedexédssrap
control unihk 186ce8lat f5E 6t e RPPRrl the
collection period so that the Ilqu%'gBr gof%ﬁ% e co% ggt?én

conpartnent A w I'l rise above that of ‘t he surroundlng body of i quid.

35 When the floating collecting apparatus 10 has operated as.
: © ' described for a predetermined period, 10 minutes for example,

the control unit 18c will switch off the pump 18. As a re-

20 ‘sult, the liquid level in the collection compartment A and
the liquid level of the surrounding body of ligquid will be
equalized. Moreover, as shown in Fig. 2 the buoyant body 15
will rise to a position in which the skimming weir 15A is -
above the water surfaces and sealingly engages a flange 232

25 interconnecting the collar 23 and the receptacles 24. The
liguid level in the collection compartment A will also rise
and thereby raise the accumulated layer O of oil into contact
with the oil-absorbing body 22 so that the accumulated oil,
or at least a substantial portion of it, can be absorbed.

30
If desired, the pump control unit 18C can reverse the pump 18
upon completion of the collection period so that the liquid
level in the collection compartment A will rise above that of
the surrounding body of liguid.

35
The pump control unit 18C advantageously is programmed to
cause the pump 18 to run in opposite direction for several
successive short periods after the or each collecting cycle,



THe pimp control unit 18C advantageously is programred to cause the

punp 18 to run in opposite direction for several successi ve short
periods after the or each collecting cycle, WD 98/ 16690

PCT/ SE97/ 01723 - 8- so that the

oi | - absor bi nyolvangss®?2 i s repeatedly i mersed in and r ai gegsEY/oIm3 he
liquid in the collection conpartment A It has been found that such
repeat ed i mmer.si on and rai sing of the pgrous oil-absorbing body and the
consequent filling and 5 draining of the pdﬁes of the body with :

oi | - entrai ni ng dé’@tiﬁ{a thegroqat.g)gs ,?g eﬁoé‘:@eﬁzagioi-%gg@egiytghﬁ ied in

One or nore ad |ona SI m I ar
e.g. until the 308 (xaipedy rﬁ&s"-hécbh@%ﬂ sin tthe Mﬂ-getmrrmomrmﬁnﬁw@

apparatus is tHen has bemredoand thet sucmlﬁepﬂé%@abﬁﬂmbi‘sibﬁ éhd iy g

body 22 t | t at
v?sﬁal dlatsegi(l (r)n o%%’%gg pz:ilr-g Qbfﬁ%ﬁgfﬁoqf gy%sbggﬂsfg??nﬁnﬁ]ejﬁl Q?ea(?%d
during the cd I¥ainmy @Bebppgﬁﬂ?f the dustdyy wdgthypd L aentrainione witexr e

attached to theyreyty Singroves thetl #Bsdpridiicr t8e Shgse bows al so
facilitate catch| ng the col |l ecting apparatus by neans of hooks or other

sui tabl e | ements. 20 Most of the nmjor conponents of the
col l ecting app ng fF mere agditibenaddeinilay anlilectioy. cpglesmay iken

noul di ng, and tdrried @hit, n%)(gbeuﬁt'ﬂ'ﬁh@rﬂdﬁhérg"/ﬂﬂdﬂﬁérﬁé’éoﬂ\’é%ﬁ- the

appar at us & | e enbodi nent of the
cglol ect:Jng apparﬁ%{i ‘goﬁ?ﬁoﬁﬁﬁeg}:ﬁmﬁﬁppﬂf 95 s FBn:F?ﬂ%‘I’

shown in Figs. 9il ahsorbed by tbspetl-aﬁsdﬂmW mngeznntsoéxtzhmted and

oi | -absorbi ng hagyjetbea t3ahl1fkis. 4, the oil-absorbing body 33 is a
buoyant circul ar di sk arranged to float on the liquid in the collection
com partment A during the collection. To this end it is slidable
vertically on d&radagiditatiedvipusl Gedteattioredft dhehapparatesmhie it hias.

20. A flangss 3%p&df Wet WhatRenhedCauEiih ¥he collection, three brightly
coloured upstanding bows 32 are attached to the upper side of
‘the top plate 19. These bows also facilitate catching the -
- collecting apparatus by means of hooks or other suitable

inmplements.

20
Most of the major components of the collecting apparatus 10
can be made of plastic, e.g. by injection moulding, and the
cost may be sufficiently low to warrant use of the apparatus.
as a disposable iten.

25

The modified embodiment of the collecting apparatus 10 shown
in Fig. 4 differs from the embodiment shown in Figs. 1-3 only
in respect of the arrangement of the oil-absorbing body 33.

30 In Fig. 4, the oil-absorbing body 33 is a buoyant circular
disk arranged to float on the liquid in the collection com-~
partment A during the collection. To this end it is slidable
vertically on a central guide post 34 secured to the
removable plate 20. A flange 35 secured to the lower end of

35 the guide post 34 prevents the cil-absorbing body 33 from
falling off the guide post. In this case the oil accumulating
in the liguid sink maintained in the collection compartment A
is continuously brought into contact with the oil-absorbing



35 the gui-:de post 34 prevents the oil-absorbing body 33 from falling

off the guide post. In this case the oil accumrul ati ng inthe liquid
sink maintained in the collection conpartnent A i s continuously brought
into contact with the oil-absorbing WO 98/ 16690
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absorbed into it. As in the enbodi nent shown in Figs. 1-3, the
circunferentially distributed narrow i ndent or recesses extending
radially inwardly fromthe circum ferente  of the oil-absorbing body

factl11ate thexghaoistid. ofkeesdd dnch SENCHBLLEUAY JLAdhikesyiRY 1ie

floating coIIectl appar at use oget her
with a cur vEag F’enbf-‘ﬁ' heg ‘wa%eaﬂ-a%lﬁnﬁl%tﬁ@wq darrew| indents

floating on therwebeessés hextentitis daddhilngdihvakdty bawR th@ cﬂ@&ﬁiny at the

uhtch the o *GePpREY br "Ele i Ehpebrifngchp §vp$%sf%%t&%t PRkl o7

at its ends53 A length of spring wire 38 connects the coIIectlng

?ppar at us 35 WFtLG . tbesaliﬁaﬂcéil%? B.QQ.EE‘s%@aéééhh&haEhé fﬁcféﬂlhgcbbm?eé’gip\)&j ?
us is kept in eqgi on Q e ba res 0

t he bi ght formehg§§h?'ﬁ§ %@) %f%’g‘ w:\i t’ﬁ? sénﬁ antpwaq#g%gle&ﬁﬁge -
arns 36B of t heusyesh stenath o a tflvatingt pil bhma:&rstmmldmthomll bet ween
them and 9U|defubatﬂﬂ§r5n2€héfﬁ%ﬁéieﬁﬁtﬁ&ﬁaanpafgﬁjéef%ﬂéd Qhaeﬁoﬁﬂ'table

surface ex- w nd appl,ies a pro f t,0 t col | ec
ing appar at®s mg yo?g %‘F t’rfé“elﬁ nb85n$3%’ﬁ§{’ﬂ: %}éﬁ“ﬂi’e ib‘“bﬁ?‘i@
t he ends of théYbsbe Béomsand inteo twbdich thetbil driftml and catches the ojl
and guides it toward the collecting 25 apparatus 10. | f desired or

e, S B Baof 0K, £ RAEd k] drmo aia RS S
A length of spring wire 38 connects the collecting apparatus .
15 with the arms of the boom 36 such that the collecting appara-
~tus is kept in the inner region of the bay, i.e. near the.
~crest 36A of the bight formed by the boom 36. At the sanme
time the wire keeps the arms 36B of the boom spread :apart so
that the arms can catch oil between them and guide it toward .
20 the crest area. A small sail or other suitable surface ex-
‘posed to the wind applies a propelling force to the collect-
ing apparatus 10 to orient the bighted boom 36 such that the:
-gap between the ends of the boom 36 is in the teeth of the

wind and catches the oil and guides it toward the collecting
25 apparatus 10.

If desired or required, several booms, each associated with a

collecting apparatus, can be interconnected to cover a larger
area.



i S JIIIIILMWJII!UIIIIJJ lle jecting ol . especially

| ow vi scosity oil, floatln g oft asbdﬁy of water, conprising the steps of
5 formng and maintaining a sink in the body of water,

causi ng an wiolesa&wé ai ni ng surface | ayer of the body of mswmmsf | ow
into the sink, and collecting oil accumulated in the sink,
characterised in that 10 the oil-coll ﬁtlng step is effected by
bringing.a col I ection body (22,33) of "hydrophobic oil-absorbing materi al
I nto cont act g# £&¥Qe oi | accunul ated in the sink. 2. A nethod
according to , Characterised in that the 15 <collection body (22, 33)
is kept within the confines of the sink while the oil-entraining
surface layer 1s flowethdaoE couébemq';rtkn, especa.alm revheisemsidvdi ng to

claiml or 2. SIf] SR o 2991:%“' b 3derd il dinggng Ut a® dyer 1S

caused to flom/ oml di r'ecti ona an annu weir

(15A) . 5 4. Apﬁmmnysamrmeentewm@ ansml@s}me&h&l body o@f \WaksHirs
oil, floating on a GAHBAWRf d&ﬁb&&reﬁﬁﬁaihfﬁ GwFace layarCoF! £péilody assel

(11) which is | r5|bl N the ter and defines a collection
conpart nent (A nﬁ%ﬁ fi?ﬂﬂ%ﬂﬁ@b g ﬁbﬁ%f (13) having a skimm ng weir
(15A) whi ch def¢oklectinglodd accumelctﬂdeanuth¢ edmiar t nent ,

means (18) for d|scgﬁgfgéghfgaga’ihrgﬂhghe col l ection 30 conpartnent (A)

and mai ntaining therein |nk a we t hat of the
surface of ¥ne bodyéQﬁ ?é; Bprﬁ ﬁﬂlﬁﬁ ?éé?éiﬁi %@i%ﬁ nggg $- 3
and noehieébion d¢ddict(|2|2g 38) | of r bydxdphahid mid-ebsanbing| lnater alhe
col I ection conpaednEdhtdd with the 0ithateGheld 5t Y the sink. said

oi |l -coll ecting neans being a collection body (22, 33) of hydrophobic
oi | -absorbing material disposed at the surface of water in the
col | ection compart nBnhe{hddd according to claim 1, characterised in that the .

15 collection body (22,33) is kept within the confines of the
. sink while the oil-entraining surface layer is flowing into
- the sink. :

3. A method according to claim 1 or 2, characterised in
20 that the oil-entraining surface layer is caused to flow
. omnidirectionally into the sink over an annular weir (153).

4. Apparatus for collecting oil, especially low-viscous .
o0il, floating on a body of water, comprising
25 a collection vessel (11) which is immersible in the body
of water and defines a collection compartment (A) and
includes an upper part (13) having a skimming weir (15a)
which defines an inlet to the collection compartment,
means (18) for discharging water from the collection
30 compartment (A) and maintaining therein a water sink at a
level lower than that of the surface of the body of water
surrounding the collection vessel (11), and
means for collecting oil from the surface of water in
the collection compartment (A),
35 characterised by
said oil-collecting means being a collection body
(22,33) of hydrophobic oil-absorbing material disposed at the
surface of water in the collection compartment (A).
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- 11 - 5. Appar at mmﬁm‘“’mmmﬂml aim4, characterised in that

t he skimm ng weir (15A)'% 6. Apparatus according to claim
4 or 5, characterised in 5 that" tfe &ollection body (22,33) is discoid.
7. Appar at w0 8us60di ng to claim6, characterised in that pcr/stdr®zmsscoid

collection body (22,33) is fornmed with a plural - ity of
circunferentially spaced-apart narrow re(_:_eiieg. 10 8. Apparatus
according to any one of clains 4 to 7, haracterised in that the

col I ection body, (M)ﬁ&% laeedkding £y éfhffﬁffe%atjrgc?:ggfggﬁl tt%l'gig

vessel (11). 15. 9. argtus_according to any one o al ns
char act eri sed Y’h‘*tﬂ&“"%lﬁfﬂp&'&lffeé}?bh S RNEAL+ s a buoyant “body (33) -

gui ded for vertical novenent relative to the collection vessel (11) in
response to vagjati : fddquid ingth ' .
conpart nent (Zi. Zomga%&e ak%\églrizli?gst?o?iéclo .I4e(?tr:':1r?g %??E%E&% %%}:ilﬁ |y
oi l, f | Bat FARE orhey %W%P@@Y E¥*33siisydiscoid. 3 collection
vessel (11) which is inmrersible in the body of water and which defines
a col I ection cenparggent | udes upper rt,(13), haui a
ski mi ng vei rcz}%f ,a(]:é‘%) aBREratnb LT %&%ﬁ?ﬁﬁgﬁ‘in‘p}h%t, ;
and a | ower S fisqons collecipnr bedy t (32,33 )bdisnfoveedi ¢ith ya miaiale

relative to thity erciyumfeldhtially spad@iiparthatebwliécbasds Ny wat ér
fromthe cofl ection 10 conpartnment (A) and maintaining therein .a water sink

at a | evel | ower than that of the surface of the body of water
surroundi ng t h®+ colARRAKa% S, asserding)to any one of clalimsatt®eized by

a ??shppt danpeﬁnraktéﬁﬁhé?pﬁ&Ethaﬁ EﬁéW@%i%ﬁéﬁidﬁpﬂ%ﬁyanngiérﬁﬁééﬁﬂa?ry
Flul d conpar ¢ nELHR (BHFRRE e $hBe o800 LI, Fkelde G (124) of the Tover
col | ection vessel part (12) and a side wall (13B) of the upper
col l ectionisessel Apparatus according to any one of claims 4 to 7,
~characterised in that the collection body (33) is a buoyant
body (33) guided for vertical movement relative to the
collection vessel (11) in response to variation of the level
of liquid in the collection compartment (A).
-20 . . . :
10. Apparatus for collecting matter, especially oil,
floating on a body of water, comprising
a collection vessel (11) which is immersible in the body .
of water and which defines a collection compartment (A) and
5 includes an upper part (13) having a skimming weir (154)
defining an inlet to the collection compartment, and a lower
part (12), the upper part (13) being vertically movable
relative to the lower part (12),
means (18) for discharging water from the collection
10 compartment (A) and maintaining therein a water sink at a
level lower than that of the surface of the body of water
surrounding the collection vessel (11), and
characterised by
a dashpot damping device connected between the upper and
15 the lower collection vessel parts (12, 13) and including a
variable-volume damping fluid compartment (28) defined bet-
ween a side wall (12A) of the lower collection vessel part
(12) and a side wall (13B) of the upper collection vessel



-7 12 - . part (13); and means defining a restricted passage (29) for

passing fluid into an ) {ng fluid conpartnent (28). 5

11. A method of coll e%t”“ﬂ”ﬂ“t“ﬂﬂ“ﬂmmml ally oil, floating on a body of
steps af w s o+ '

wat er, conprising the pl acing a floating self-contained

col | ecti ng WoSai16690S (10), preferably a collecting apPREESEIFOEECOr di ng
to any one of clains 4-10, in the body of water, 10 formng a

fl oati ng boom (36) into a bight having a_cygst (36A) and a pair of

di vergi'ng arns (36B), coupling the collecting apparatus (10) to

the boom (36) part q1856P anll hBaReSAdt HEMRF A'eeBLrIBtaABadsiiifd fﬁ_’s})t DI ght
in the region of t&jélcrest 636A% of tHe bight, 15 . coul%il dr ag
anchors (37) tRPSHING 18,38t01 aR} OHH A the dapping; FLpid (=P iﬁq:lg“,enﬁnd

provi di ng wi nd(2&8sponsi ve propul sion nmeans on the col | ecti ng apparat us
(10). 20 12. A nethod for collecting oil floating on the surface of a
body of water, in which_a collection pody of a porous,oi]- absorhi ng

materi al i s3brbbyht® MAHGREaEPLILEHLAG datitest, ggpecialiy oil, floating
characterised duy 4 (oodyt efs wake?) comprisingdhengtieps o6l | ecti on body (22)

to a buoyant body . ' h bé&gy in
the body of water ﬁ]lc?éﬂ@ gagglgﬁsl?? sr%lg-gi,[dgﬁ:'laggxteg %\R/g&%g%?i %6 the
surface of the(10). REffeFAbIY: ar cpLloReing aRPATASYSt ABROFALIMI th 3y OB&st a
30 substanti al opatlains t4+a0G0Ehethé ObodP BE Wader,S subnerged in ‘the
wat er and hi gh pqQsiti«Qn i.n Leh _at, | eas h | Qr .. . of
col l ecti onil%ody i ng I](;)nlvlg%[ r?ef Sra?ﬁréé %?o h{e%t) %"ggé’ﬁ lg%g%{)lgér‘?i&é] a crtelg%
' (36A) and a pair of diverging arms (36B),
coupling the collecting apparatus (10) to the boom (36)
to keep it in position between the arms (36B) of the bight in
the region of the crest (36A) of the bight, :
15 coupling drag anchors (37) to the free ends of the boom
remote from the bight, and '
providing wind responsive propulsion means on the

collecting apparatus (10).

20 12. A method for collecting oil floating on the surface of a
body of water, in which a collection body of a porous oil-
absorbing material is brought into contact with the floating
oil,

characterised by the steps of

25 attaching the collection body (22) to a buoyant body

(10), and

placing the buoyant body (10) in the body of water and
causing it repeatedly to move relative to the surface of the
body of water between a low position in which at least a

30 substantial portion the collection body (22) is submerged in
the water and a high position in which at least the major
portion of the collection body is above the surface of the
body of water.



