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1 - A DEVICE FOR RECOVERI NG O L FLOATI NG ON WATER THI S | WEWI%&”I%Q@}\
-4 devices for recovering oil floating on water. Many systens have beéen "
proposed for recovering oil floating anithe surface of water, many of

i nvol ve the 5 use of rotating discs. For exanple, British Patents v

1419114, 1523590, 1554458 and. British Application No. 205.0856A al
describe oil recovery devices, commonly known as di sc skimers, having a
plurality of rotatabl A BEVECE FOR GECOVERING GIIp[RUGATING ON GKATERO t hat
when they are placed 10 .+ 1 n contamnated water, they float wth the discs
partially i mersed in the water, there being a scraper associated with
each disc so that on rotation of the disc the scraper renoves the oi

adhefi ng to the disc surTHIE INVRNTLIONs redadt ¢ thaldnbenssforeme dawer ing
snoot h surface and are 15 flat. It has now been found that greater oi
recovery ratesothntbeatiéngernd WateRy, instead of a conventional flat disc,
a disc having at | east one arcuate projection on at |east one face of the

di sc which projection provides an 20 addi tional surface for the
collection of oil. TheMprojection may forma concentric_ring on the .
surface of the disc. any systems have been proposed for recovering oil

floating on the surface of water, many of which involve the

5' use of rotating discs. For ex&mple, British.Patents Nos.
1419114, 1523590, 1554458 and British Application No.
2050856A all describe oil recovery devices, commonly known
as_disc skimmers, having a plurality of rotatable discs. The
devicés are supported on fl§ats so that when they are placed

- 10 in contaminated water, they ‘float with the'discs.parﬁially
immersed in the water, there b;ing a scraper associated with

each disc so that on rotation of the disc” the scraper
removes the oil adhering to the disc surfaces. The discs

used in the known systems have a smooth surface and are

15 flat.

It has now been found that greater oil recovery
rates can be achieved using, instead of a conventional flat
disc, a disc having at least one arcuate projection on at
least one face of the disc which projectioﬁ provides an

20 additional surface for the colléction of oil. The
‘projection may form a concentric ring on the surface of the

disc.



///T/E/fi,' UP/ 1782 Thus according to the presént i nventi on, ’

gjhefe is provided a device for recovering oil floating on the surface’ of
WAL_e conprising a framework, at |east2 ene disc rotatably nogpfergdn a
skaft supported by the framework 5 means. for. rotating the disc about
t.hé axis of the shaft, the framework being supported on floats so that when
the device is placed onThisepcicording stay the t peesensadmveintd opar tiledde is
imersed in the water, the or each disc being associated with a scraper for
renovi ng | i quPIo¥dRER Agdeyicke f@irscreﬂ?verlfﬁlrma]eefkﬂ#}h@ ot thé osurface
t hereof, the qﬁVicﬁ being characterised in that said disc conprises a
circular plat@Hh#NPEFTn FORRTLSE }Rnér AT PIMRWOEK i Btarkeast Rmeedisc
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Fig. 11s a sigepeh@wdl bAlygked §ES£108ks IR ) thelBY CECAAILY B LG
present invention; Fig. 2 is a cross-sectional view taken along he
immersed in the water, the or each disc being associated
with a Scraper for removing liquid adhering to the disc
10 surface during rotation thereof, the device being\_j
. characterised in that said disc comprises a circular plate
having at Least one generally concentric arcuate member
projecting from at least one faée of the plate in a
direction geﬁerally at right angles to a plane normal to the
15 axis of rotation of the shaft to present one or more
surfaces facing inwardly and of sufficient length in an
axial direction to capture and retain liquid flowing
outwardly along the rotating disc surface.
| Embodiments of the inventidn, by way of exampl%
20 only, are described with reference to the accompanying
drawings in which:-
Fig. 1 is a side elevation of a disc for use in a
device according to the present iﬁvention:
Fig. 2 is a cross-sectional view taken along the
25 line A-A of Fig. 1;
Figs. 3 to 5 are similar cross-sectional views of

discs having shapes similar to that of the disc illustrated

in Figs. 1 and 2, showing alternative methods of construction;



25 line AAA of Fig. 1, Figs. 3 to 5 are simlar cross-sectional vie

«of*>di scs having shapes simlar to that of the disc iIIustrated I n Figs

and 2, showi ng alternative nethods of c%nstructlon

UP/1782 Fig. 6 is a side elevation of a“second enbodlnent of a d‘

In a device according to the present invention; Fig. 7 is a cross- sectlonal
view taken along line 5 B-B of Fig. 6; Figs. 8 to 11 are cross-sectional
vi'ews of further enbodinents of the discs for use in a device according to
the present invention; g.1¢ i @sogiép&f&b&%l £ sdAEedBodinent
I ncorporating the present |nvent|on 1gs. 13 and 14 (el evations) and Fig.

15 (plan) 111 uskral egfsagrey@t hedl IﬂntaemérIafaaioeaﬂngpaf@ttﬁealpresent
feat yres of a device to collect oil fromthe peripheral ge of the

rotating disc.jiddention; Figs. I and 2 show one enbodi nent of a disc
for use in accordance with the invention which conprises a flat plate 1
having circular faces 2 and 3. Adjacent the circunference of faces 2 and 3
are rings 4 and 5

Fig. 7 is a cross-sectional view taken along line

Figs. 8 to 11 are'cross-sectional views of further

embodiments of the discs for use in a device according to
the present invention;

Fig; 12 is a perspective view of a device

10 inco:porating_the present invention;

Figs. 13 and 14 (elevations) and Fig. 15 (plan)
illustrate diagramatically the geometrical and operational
features of aldevice,to collect 0il from the peripheral edge

o of the rotating disc.

15 Figs. 1 and 2 show one embodiment of a disc for
use in accordance with the invention which comprises a flat
Qlate 1 having circuler feces 2 and 3. Adjacent the
circumference of facés 2.and 3 are rings 4 and 5
respectivelyf The rings are concentrlc and each ring

20 presents'e surface 7, 8 whldh is dlrected inwardly towards

the centre of the'disc 6.




ectivel y. ‘The rings are concentric and each ring 20 presents_a
Surtface 7, 8 which is directed inwardly towards the centre of the disc 6. .
-4 UP/ 1782 Fig. 2 ghows the disc to be |-UBL78Red. A
central hole 9 enables the disc to be mounted on a rotatable shaft. As
shown in Fig. 2 the disc may be produced by bonding or otherw se attaching
the rings 4 and 5 to the; 5 surface of plate 1 such as_by adhesive_or by
wel ding, or brazing. FiB4g3 2osheNsw theerdhsryvd debPiods-8Rr G bar@ Gy a®
disc of the type shown in Figs. 1 and 2. Fig. 3 shows a disc nmachi ned ouyt
of a single ptansral hwle Senahlencthe disg hgse Beunsed ant acFQJratable
are all integrally fornmed. In Fig. 4 the rings 4 gnd 5 are_in the for og;a
single ring fshadtro the SBAYWRerR Etge &f Pt 818C ARGY PehERE ?#éc e

formed fromtwo di,shed plates attached to each other back-tg-bac o form_/
an | -sectionddeBAIAT TRESL ?ﬁU&??ﬁaE§a°%¥ﬂﬁw%£Gbﬁ%ﬂﬁﬁrg Efiké 5P the

exanple only and _shoul d_no e taken as linmting the jnvention. The,

exanpl e® i ndi BRFEEAFROFhR gﬁnfr?‘ﬁﬁ " & sq%e%g?ﬁfdﬁ)g%oﬁf h{i g:elc?n.ng, or
specification_and,the annexed clains, should be taken as neaning the

proj ecti ons oR*®fR&™Paces, however ‘forned.

Figs. 3 to 5 show alternative methods of producing

a disc of the type shown in Figs. 1 and 2. Fig. 3 shows a _
disc'machined out of a single plate or cast so that the.
10 rings 4 and 5 énd the plate 1 a§$ all integrélly formed.
In Fig. 4 the rings 4 and 5 are inzﬁhe form of a single ring
fixed to the peripheral edge of plate 1. Fig. 5 shows a
disc formed from.two dished plates attached to each other
back-to-back to form an I-sectionéd disc. These methods of
15 construction are by way of'example'only and should not be
taken as limiting the invention.-'The examples indicate that
the term "rings" as used thfoughout this specification and

the annexed claims, should be taken as meaning th?J

projections on the faces, however formed. '

20, ' Scrapers generally of known design may be used
o with di__éds of the types shown in Figs. 1 to 5 provided that
they are adapﬁed to scrape surfaces 2, 3, 7 and 8. The
recovéfy of o0il may be further increased by also scraping

25 the peripheral edge 10 of the disc.



“

20 Scrapers generally of known design nmay be used with di sgw '
. of~the types shown in Figs. 1 to 5 provi ded that they are adapted to s
surfases 2, -3, 7 and 8. The recovery of oil may be further increased b

al so..scrapi ng 25 t he peripheral edge 10 of the disc. -

UP/ 1782 Figs. 6 and 7 illustrate arm & ternative enbodlnentUBV1§86lsc for
use in accordance with the invention, which conprises a flat plate 21
havi ng faces 22 and 23, On_the faces. 22 and 23 are three concentric rings
24, 25 and 26, 5 and B¥95986 ;Aad 28, l%’sﬁ%eﬁe/eary alteenative embedimensces

31, 32 and 3 and 34,_35 and 36, respectivel [ are directed i pwardly
tomards t he®&e aégﬁJQﬁrtmiedfgcac?ﬁg %&Eﬂ Fﬁﬁlegﬁﬁﬁl?ﬁanﬁbéFQ and

5 hi'e Sﬁﬁg&' 1oRE e i ale iy Mand Gt fi‘ie%o fafed 200 bcﬂ f@dhﬁén t]f‘ﬁ the
F
plr ggzc?ngwal S(%s?slof % h%réagélsgl 5‘#&6 %@éeé);aé‘oﬁ}!gp%gzg r&% ybgéngépgglgtgl

formed agd ghan»att a@herhd 09 heraggrgrcoéa; a9l g "oYR Vi &}k&ag@ 15

side of the centré [inein F g sc and rin or ne
integrally gs,i b cah@dagn bhi right 39agdasizgs. ﬂ%éﬁhcglbgl%lvﬂb?&hf%&%her
enbodi ments o f di scs

directed inwardly towards the centre 30 of the.disc. The
rings are of different diameters and are éuperimposed
axially so that the surfaces are staggered and the thickness

10 of the disc decreases stepwise towards the centre.

AQ with-the discs shown in Figé. 1 to 5, there are

.é number of poséible methods of producing discs of this
désign. For éxémple the rings may be separately formed and
thén attache'd to the flat plate 21 -as .shown on .th_e left hand

15 side of the centre line in Fig. 7, or the disc and rings may

be formed integrally as indicated on the right hand.side.

Figs. 8 to 11 show further embodiments of discs
for use in accordance with the invention. Fig. 8 is similar
to Fig. 7 except that a V-shaped notch 40 is formed in the

20 peripheral edge 41-_6f thé disc. The notch provides
further surfaces to  which oil ﬁay adhere, and the oil
may be removed from.the notch using a éuitaﬁly-shaped
scrapef. .Fig; é is similar to Fig. 2 except that the
surfaces 7 and 8 are :axially concave rather than

25 axially £flat. Fig. 10 is similar to Fig. 2 except that
‘additional concenﬁric but spaced rings 42, 43, 44 and

45 of different diameters but of the same axial depth



® in accordance with the invention. Fig. 8is simlar to Fig. 7

: that a V-shaped notch 40 is fornmed in the 20 peripheral edge 41 of -
the disc. The notch provides furt her -sgrfaces to which oilypppygzadhere,
and the oil nmay be renoved fromthe notch using.a suitably shaped scraper.

Fig. 9 is simlar to Fig. 2 except that the surfaces 7 and 8 are

axially concave rather than 25 axially flat. Fig. 10 is simlar to

Fig. 2 exceplayd odedgbliensh EO%GTEHé Ceduids Spagad Bi ngfere #8viddn
and 45 of di?%%?ent ed?ggeters ebut the sanme axial deptt}ﬁg P- 6 - g

UP/ 1782 have igep+ peniail ogaéfartéglea,fsa_celsm 38d 2hd hgeeby migvi linds also
addi tional surfaces 46, 47, 48 and 49. Fig. 11is also simlar to Fig. 2
except that tdemAilngs '&cﬁnﬂlé arg pexdépencathamvatiey fingd hé and 5 arg
circunference of the disc. 5 Fig. 12 is a schematic
perspective \powiiogedeihwardigorframtiing ¢imcynéerancienwdnithen di sthe .
device conprises five discs 51 of the type shown in Figs. 1 and 2 for
exanpl e, rotatably nounted on a framework 50. The neans for rotating the

di scs conprises a notor 56 and a drive 10 shaft 55. Scrapers 57 are
provi de8 to renove oil Figm th2 dsfacechénahdali pessprrtbve ivienrrefda

by gui de channels 54 which are associated with the scrapers, into a .
collection device incorporating the present 1nvent1on. The device

comprises flvg ‘discs 51 of the type_shown in Figs. 1 and 2

for example, rotatably mounted on a framework 50. The meanﬁ‘)
for rotating the discs comprises a motor 56 and a drive

10 shaft 55. Scrapers 57 are provided to remove oil from the
sﬁrfaces of the discs. The oil is carried by guide channels
54.whi¢h are'associated'wiﬁh the scrapers, into a collection

tray 52 from which it is removed via a hose 53. The

framework 50 is supported on floats 58 and 59.

15 It has been found that fﬁrther significant
improvements in oil recovery rates can be obtained using a-
‘disc in conjunction with a "rim scoop" device, poSitionesyJ
close to its edge. This device has no physical contact with
the disc but makes use of the flow field set up by the

20 rotating disc té direct the oil, thrown from the periphery

of the disc, into the colléction tray. The principle of

operation of the device is illustrated in Figs. 13 to 15.

As a partially immersed disc 60 rotates'through the

oil film 61 over the water 63, it generates a spray of oil



t[,gy 52 fromwhich it is renoved via a hose 53. The franework 50 is ‘ -
ssypported on floats 58 and 59. 15 , It has been found that
further S|gn|f|cant i mprovenents in oil- recovery rates can be obtai ned
using a- "disc in conjunction with .a "ri# scoop" device, positiWBdF8&3 ose to
Its edge. This device has no physical contact with the disc but makes use
of the flowfield _set up by the 20 rotating disc to direct the oi

t hr own fronltﬁ}ﬁﬁh BH%Q? ép°¥ﬁetHFsérQQH§P¥ Qxﬁh%%tf@ﬁmﬂﬂaya “hadl" 62
principl e of tion,of t evice is,illustrated.in Figs. 13 to 15. As a
partially i %‘ﬂl §8960 Ao %ﬁFo&ﬁﬁet Fddoi 130 mT§P d'\Pe’rlthE faraed
63, -it generat P/ 1782 whi ch
ri ses above tH ?rf e‘g’? u¥*gc%afﬁﬁ§df R thg Quter \rimand Fﬁgeéd(j’é dhe 1ftsc

i and o oo 1 SieetREC b ah BRI RIS, aﬁ?o'farbcqa‘fé'ﬁ} | B et hace.
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its recovery widduu!le Thi s recovery I s achi eved using a device
referred to as a r|n1scoop This is 10 a partially subnerged device 64
which is p03|t|oned close to '

The vqiumetric floﬁ rate of oil represented by the

.. tail makes its recovery worthwhile. This.recovery is
achieved using a device referred to as a.rim‘scoop. This.is

10 a partially submerged device 64 wﬁich is positioned close to
the emerging edge'of the disc where the tail of oil is

formed. A shelf 67.surrouhds the scoop 64 and extends

towards and over a tollection tray 65. The scoop has a

tapered wall section 66 and its streamlined shape acts as a

15 gtide to the eﬁected oil, causiﬁg it tolflow into collection
tray 65 and yet its presence appears not to deflect any oil

away from the disc which would otherw1se form part of the

N | .tall. The rate of collectlon from the edge increases with
:the thickness of the disc itself and is also related to the

20 speed of rotation of the system.

The whole device can be made from any material
which is relatively inert to oil, water and sea water. Thus
most metals or plastics may be used such as steel, stainless

' steel, aluminium, or polyacrylate.



errergi ng edge of the disc where the tail of oil is formed. A shelf 67
Suf¥qunds the scoop 64 and extends .towards and over a collection tray 65.
The $coop has a tapered wall .section-68 &nd its streanlined sth%/pb'%%ts as a

15 guide to the ejected oil, causing it to flowinto collection tray 65
and yet its presence appears not to deflect any oil away fromthe disc
whi ch woul d otherwi se formpart of the tail. The rate of collection from

the edge increases with the thickness of the disc itself and js als

related to the 20 — spthe ¢rirensdioans oPft t@‘%y?@é’rﬁsfl'h@%ﬁ)’r‘éugé\’;ﬁt% 1320

be made fromany material which is rel ativelg I nert 'o‘ojl,%q\@tgr and sea
mepded; 4

wat er. Thus rédsicswet Widlobep sakeetednycserd
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steel, alum nium or polyacryl ate.

- - . . UP/ 1782 s
di mensi ons ofe%amphar t §hepSisceumaY \Pe h%"a"r‘%c%, mEEEe & 5@13&?‘[9%"7@(;3%?3?'?5
to the intended use. F ' l.e,.1he di b A=W .
G amoter | andR® E103% baE ki thers ding, T ven of meedoniedd drive

si mul t aneousl
by refebPence

10

15

20

.on.a common shaft. The inv%r%éeon will be further illustrated

haf t .
PRHERBPEBW nGReRp PTG &7 E5Ul ts. EXAMPLE 1

-

Th.e inveni:iori will be further ill'ustfated by
reference to thé following experiméﬁtai results.
EXAMPLE l.

A disc was constructed in acco@:danice with the
invéntion, from pollirmet"hyl-methalcrylate. ~ The disc comprised
a plate having a projecting concentric ring at the
circumference of each face. The d_iameﬁer of the disc was
304 nm and the plate was 9 mm thick. E_ach concentric ring
had a radial thickness 6f 1.5 mm and projected 3 mm from the
face. The disc was machifxed from.a single plate and so U
cross section pe.rpendicular to the faces and. through the
axis of the disc would have been similar to that illustrated

in Fig. 3.

'Thé d-isc was .. fo_tatably mounted in a tank
éontaining oil. so that the disc _wé_s partly in}.mersed. The.
oil had a viécosity_ of 32 cSt at ambli.e.nt.._tgmperature. '
Scré.pers were providedl to rémove the é.&hering 6:‘.1, from the

faces and the peripheral edge of the disc. The disc was



:pOl:ynet hyl - met hacryl ate. The disc conprised a plate having a projecting
concentric ring at the circunference of- each face. The dianeter, of the

di sc was 304 nmand the plate was 9 nm @hick. Each concentri B4 h{Bdhad a
radi al thickness of 1.5 nmand projected 3 mmfromthe 15 face. The

di sc was machined froma single plate and so cross section perpendicular to

e 20 209 HEPOAl. Lhga L0l G BersResn A . e

containing oil_so that the di_sc was partly i rsed. . The oil. had. a .
Viscosity of BERETEY E5 AT AR, OB ARG AR O O dikeg oln the
ot an BELD0 Fhb LERTNIP A998 LAPREY LN 48008, LIk e

and the of | reopueryr gl oo the rdiifs ™aaHRS Ol YRLOWRAEPLISHY, cor a

I mrersion of the drsC in e’ resu are grven in

A di sc was constructed in accordance with the 10 i nvention, from Zifi)

Flat dise 304 Theen oo ofe i UL U End oo s R e el same
material. _
Table 1
'LJ |
Depth- of iﬁmersibn Oil_Recovery.Rates,(cmi/s)
(am) Pisz having_prejécting_;ings Flat .disc
10 30 _ 80 28
50 - - 90 ' 49
65 105 | 67
100 | | 130 | 103
The results show that the disc having the
15 projecting rings had a greater oil recovery rate than the

flat disc at each depth of immersion.

The recovery rates for each disc were then

measured at various speeds with a depth of immersion of

~ about 65 mm. The results given in Table 2 shoh that the

20 disc having the projecting rings had a greater oil recovery

rate than?:hat of the flat disc at each speed.



| mer si on Ol Recovery Rates (cnB/s) (mm D sc having
rings Flat disc 10 . 30 ' 80

90 ; 49 65 ;
67 100 -w0- 130 up/1782,

103 The results show that the disc having the 15 projecting rings had
a greater oil recovery rate than the flat disc at each depth of imersion
The recovery rates for each disc were then nmeasured at various speeds wth
a depth of imrersion of about 65 mm The results given in Table 2 show t hat

the 20 di sc having the projecting rifgsidasl a greater 0|I recovery rate
than that of the flat disc at each speed— - 10 - ' -
UP/1782 Tabl e 2 Rotational speed of al Recoverv Rates (cnfl/s) 1 hog:
di sc (rpm ' Di sc havi ng prlojecting rings Flat disc 5 30
30 RotatiocRdl4Bpeed of 0il RecovBfy Rates (cm3/s) 36
60 - the.disc 81 —5.
(rpm) Disc having projecting rings| Flat disc
5 30 ' 30 21
45 56 36
60 ' 81 51
75 ' , - 116 67 ’\4
Example 2 .'_ : s
10 * A disc was constructed -in accordance with the

invention frqm.polymethyl-methactYlate. The disc comprised
a plate having three concentric projecting rings on each
face. A cross section perpendicular to the faces and
through the axis of the disc would therefore have been
15 similar to that illustrated in Fig. 10. The diameter of the
disc was 304 mm and the plate was 8 mm thick. The internéi
diameters of the three concentric rings on each face were
182 mm, 236 mm and 290 mm and each ring had a radial

thickness of 7 mm and projected 12 mm from the face. The

20 sur face of each ring directed towards the centre of the disc

. was substantially perpendicular to the face of the disc.



75. . 116 | 67 Exanpl e 2 10
‘A di sc was constructed in accordance with the invention from

T2

pol ymet hyl - mét hacryl ate. The disc conpriyged a plate having thrqg nty.
projecting rings on each face. .A cross section perpendicular to the taces
and through the axis of the disc would therefore have been 15 simlar to
that illustrated in Fig. 10. The dianmeter of the disc was 304 mm and the

plate was 8 mmthick. The internal dianeters of the three concentric rings
on each face were 182 mMrhd36aM@ane 290 yFLathLa¢h hicith$ad ainadiadl tank

t hi ckness of 7 nm and projected 12 mmfromthe face. The 20 surface of
eagh ring direxrtat adags 2% mRnthéckl lahe fisE 90F hbshayd dd hat the
perfendi cular to the face of the disc. - 11 - : S UP/ 1782

The di sc was rdiisxt adyg parblpdimmerseahkircotiiaiodihgand 2@amert hi dhd ayir wid
oil on water so that the disc was partly imersed in the oil and water. The
oil had a vis@stigcost tanbisgntankbipatatiempevhatd® & Stof BRrapers Scrapers
arranged_so that the adhering oil could be renoved fromthe faces and the
peri pheral edgex® arranrged. sqhthat sthepadheringooiledould7ber pamaved Hrom
oil recovery rate measured for various depths of imrersion of the disc in

the oil and the faces and the peripheral edge of the disc. The disc was
then ;otated at 7Q rpm and the oil recovery rate measured
for varidus depths of immersion of the disc in the 0il and
— water. The results are given in Table 3 which also contains

10 the oil recovery rates under the same conditions of a flat

disc 304 mm in diameter and 3 mm thick of éﬁe same material.

Table 3
Depth of immersion 0il Recovery Rates (cm3/s)
15 . _(mm) Disc having projecting rings Flat disc

30 | 67 25

- 50 | 83 45
AN _ _

65 : 926. 62

100 - o 120 | 95

20 135 ; : 140 _ 110

The results show that the disc having the
projgcting rings had a greater oil pick-up rate than the

flat disc at each depth of immersion.



The results are given in Table 3 which also contains 10 t he oi

'y rates under the sanme conditions of a flat disc 304 nmin dianeter:
ym t hi ck of the sanme material. Jdagd e-3 Depth of i mersiowp/i782 O

'Recovery Rates (cnmB/s) (mm 15 : - D sc having

projecting rings Flat disc 30 : 67

25 50 . .83 45 65

96 _ 62 100 120 95
20 135 140 - 110 The
results show that the, queh@mkmwaMa¢dép&ntmgﬁhmgsamhiungn@ﬂthemdll
pi ck-up rate than the flat disc at each depth of imersion. 12 -

UP/ 1782 More thiickaessdderis t greaterathamtibe tradions ofii thesc i agas gﬂwt@u
than the radius of the disc. The oil recovery rates for the disc having
t he prOJectlngecpﬁg§yamﬁteﬁe$¢%Itbes§1ﬁsr@aﬂi§§rﬁk%u?é@lﬁ@#lvanﬂiﬁgs and
rotational 5 speeds. - The results given in Table 4 show that the disc
haV|ngtrmapréP@nf¥©tr@iﬁFhH&§£1%ﬁ?nrQﬁﬁﬁﬁyeﬂmﬁPWmYEﬁkﬂﬁﬁgF%EPé#QW%%

that of the flat djsc at_each speed.
5 speeds. The results given in Table 4 show that the disc

hav1ng the pro:ectlng rings had an oxl recovery rate which

was greater than that of the flat disc at each speed.

Table 4 = - _ \.)
Rotation speed of _ '0il Recovery Rate (cm?!é)
10 the disc — : , ' _
(rpm) Disc having projecting rings Flat disc
30 - 35 30
60 . 110 90
90 - 210 - 175
15 - 110 1 . 285 235
Example 3 |

A plain circular disc without any projections or
concentric rings was constructed in mild steel plate with a

diameter of 304 mm and a thickness of 1mm.

20 The dlsc ~was rotatably mounted in a tank
contalnlng an 011 film floatlng on water. The thlckness of
the oil £ilm and the depth of immersion of the disc could be
varied as required. The biscosity'of the oil was 120 cSt at

ambient temperature.



Tabl e 4 Rotation speed of Ol Recovery Rate (cnB/s) 10 the- -
di:Sc- (rpm Di sc having projecting rings Fl at disc 30 \
UP/H?%F

- 35 ’ 30 60 . =13 = 110

90 90 ‘ - 210 . . 175 15

285 235 Exanple 3 A plain circular disc wthout any
projections or concentric rings was constructed in mld steel plate with a
di ameter of 304 mm and a thickness of I nm 20 The di sc was

rotatably nounted in a $epkpeans avairey #rahbeli |46 f bedidvg eiletLsm tHE
t hi ckness of the oil filmand the depth of imersion of the disc could be

varied as requiaees dliethiescliss¢cyand aheiam Isoesplid s FPosit fbhiediclose to
t eriper-at ure. - 3- UP/ 1782 Scrapers were arranged to
remove oi |l frdihehedgecos bhet Hd stisc Explenimentssoop reathemsipe pfod mddsin
to the edge of the disc. Experinments were then perfornmed in which the speed
of the disc washighi &g szpeed eiff tdrendisc wag xealr et fomftwandl €iferent

The results so_obtai ned are :
: fixed depths of 1mmers:.on. The results so obtained are
summar:.sed in ‘I'ables 5 and 6: the data for the plain disc

without a rim scoop are shown alongside for comparison.

-/ It can be observed that the effect of the rim
scoop is to enhance significantly the oil recovery rate in

10 - éémparison with the plain disc.



jed in Tables 5 and 6; the data for the plain disc without a rim
‘sCoop—af e shown al ongsi de for conparison. It can be observed that the
ef f ect of the rimscoop is to enhancg signi ficantly the oil reﬁgyfgéﬁrate

in 10" conparison with the plain disc. - 14 - /<1782
Tabl e 5 Depth of | mersion 30 nm Rot ati onal speed
Recovery Rate (cm/s) of the disc 5 (rpm Wt - h Ri m
Scoop Wthout- Rm Scoop 25.6 ' 25.6
©.13.3 33.8 45.8 . Table 5 19.2 40.5
61.5 : 23.5 46.8 - 75.8 .
28.2 10 - 54.0 : Depth of &anersion = 30 mm 31.2 60.9 .
105.0 36.7 68.6 . 113.3 -
38.3 76.0 1280 . - 44- 0. 83 8 :
138.0 46.0 15 90.3 - 144.0
46.0 101.4 | Rotational .spéé&d.0 | 0il RecoverviR&td00ct /s)
158.0 of the disc46.0 — -
5 | (rpm) : With Rim Scoop ' Without- Rim Scoop
25.6 . ' . 25.6 13.3
33.8 o 45.8 1 19.2
40.5 | 61.5 23.5 ‘
46.8 - 75.8 ' . 28.2 N
10 | 54.0 . 87.s - 31.2
60.9 : 105.0 . | . 36.7
68.6 113.3 38.3
76.0 o 128.0 44..0
8308 . ’ . 13800 . 46-0
15 20.3 144.0 46.0
101.4 154.0 | 46.0
109.1 . 158.0 46.0
N




15, - , UP/1 782 Table 6 Depth of Immersion = 85 nm .. :

Rotational speed O | Recovery Rate (cnB/s) of the disc 5 -

(rpm * Wth R m Scoop -Wilbuwt R m Scoop 27.4 U1:/1786
A

58 6, : 44.0 34.2 . 92.3
40%3" 128. 3 75.0 47.0 177.5
93.0 10 54.0 228.0 110.0 60.9
271.3 127.0 67.0 330.0 150. 0
74. 3 - .360.0 - Hable s 6 19038292 .

. 420.0 . .
}1;8:8-15 - %9 goo. 0 103.Bepth 3 Inmersigm o 85 mm
213, 0 112.0 503. 3 227.0 Wailst the ring or

ri ngs have beep~— BR8-S

h b i scontd er i sposeds geperal |y
they can be on ﬁ&#ﬁtﬁ% S uous arc&af eRé@&@erf gétg (Scm psp

concentrical lyj :
5. (rpm) With Rim Scoop . Without Rim Scoop
| 27.4 58.0 | 44.0
34.2 Ce2.3 | 60.0
40.3 128.3 75.0
P 47.0 177.5 93.0
10 54.0 228.0 110.0
60.9 271.3 127.0
67.0 ' 330.0 150.0
74.3 360.0 160.0
81.6 392.5 178.0
15 89.2 420.0 190.0
96.0 450.0 200.0
1 103.1 480.0 213.0
112.0 503.3 227.0
s - |

Whilst the ring or rings have been described
20 herein as contihuous annular members, they can be one or
more discontinuous_ arcuate members disposed generally

concentrically on the disc face.



- 16 UP/ 1782 CLAI M5 1. A device for recovering
Oil‘gi}'atlng on the surface of water, conprising a franework, at |east one
di sCTgt at ably nounted on a shaft: supporlﬁed' by the framework, AT 8% r
rotating the disc about the axis of the shaft, the 5 f r amewor k bei ng
supported on floats so that when the device is placed on water it floats
wi‘'th the or each disc partially imersed in the water, the or each disc
bei ng associated with a scraper for renoving liquid adhering to the disc

surface during rotation thereof, the ESViSE bei ng 10 characterised in
that said disc conprises a circular p ving at | east one generally

concentric arcuate nenber projecting fromat |east one face of the plate in
a direction generally at rlght angles to a plane nornmal to the axis of r-

rotation of the shaft to 6‘8803 nef8r @ésfﬂ%nn sWifiacesohaqidP on the

i nwardly and o suff|C|en | éngt’ih 1 n~an axra rec lon to capture an

retain liquid f Lﬁ‘@a'&% %l‘ft Wl aéér’:gl?rigﬁ goéarfh:'aﬁxed.‘c&%,ﬂﬁé ar&ast - one disc

A device accor & ing to Claim1, wh n said axially projecting arcuate
menber is. a ri 589! mdrt €9 on aC ¥Hd FHOEPPYHEE DY €hel Srdineacd R,

i nwardly towards the centre of the disc.
means . for rotating the disc about the axis of the shaft, the
5 framework being supported on floats so that when the device
is placed on water it £floats with the or each disc partially .
immersed in the water, the or each disc being-assdciatéEJ
with a scraper for removing 11qu1d adherlng to the disc
surface during rotation thereof,_the device being
10 characterised in that said disc comprises a circular plaﬁe
having at least one generaliy concentric arcuate member
projecting from at least one face of the plate in a
direction generally at right angles to a plane normal to the
axis of_rotation 6f the shaft to present one or more
15 surfaces facing inwafdly and of suffisient length in an

axial direction to capture and retain liguid flowiﬁkj

outwardly along the rotating disc surface.

2. " A device according to Claim 1, wherein said
axially projecting arcuate member is a ring presenting a
20 continuous surface which is directed inwardly towards the

centre of the disc.

3. A device according to Claim 1 or Claim 2, wherein
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3. A device according to Gaiml or Claim2, wherein -17- 7
\UP1-1. 782 said axially projecting arcuate member is positioned at the ’
circunference of the plate. 4. devi ce according to i <&
mhegein said inwardly directed,.sur.face i§7axially flat. 5 CE@/@W%Q
A'device according to Claim1, wherein said inwardly directed surface is
axial ly concavega$d axially ?r@@&b@&n@cﬁgwﬁdﬂétﬂéﬂ%@t”l& pbBELUEhEY. a@N ik
| east said one face of the pla a plurality of concentric axially
prOJectlng ri ngeiptusliféireneat ofi #net pratand 10 superi nposed axi ally.

A device according to Caim.1, including a plurality of
concentrlc axially projecting rings of dlfferent di aneters spaced apart
ranaIIy on said plate but having the sanme axial depth. 15 8.

A d&¥i ce accor ding to d ai Al davictei mczomhibngi kosafkiadnmi dl,| ywiesjesin i agid
arcuate menber is positioned inwardly fromthe circunference of said plate.

9. A déprerddyc8iger§edosunyagrededprrdadilyi Alatncl uding a
circunferential notch in the outer peripheral 20 - surface of the disc.
10. ' A devi ce according_to any preceding claim _

5 5. A device according to Claim 1, wherein said

inwardly directed surface is axially concave.

\_ - 6. A device according to Claim 1, including, on at
least said one face of the plate, a plurality of concentric
axially projecting rings of different diameters and

10 superimposed axially.
7. . A device according to Claim 1, includiné a
plurality of concentric axially projecting rings of
different diameters spaced apart radially on said plate but
having the same axial depth.
;5 8. A device according to Claim 1 or Claim 2, whereiﬁ
said axially projecting arcuate 'membe_.r is positioned

inwardly from the circumference of said plate.

9. A device according to any preéeding claim, -

including a circumferential notch in the outer peripheral

20 surface of the disc.

10. A device according to any preceding clainm,
-
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\ UP/ 1782 wherein the or each said axially
prbj<egting arcuate nember is integrally formed with said plate. 11.

A device according to any preceding cl & A8 wherein the or each UBAWBRally
prQj ecting arcuate nember 5 is provided on each face of said plate.
127 A device according to Claim1l, wherein said disc conprises a

pai r of dished at es attached back-tozhack .thus to present a concentric
ring extending Q PG f FacFFACEIF A iy PH@Jecting zarcuate member
devi ce accordin 0.0 ai 1 furt her ,char.act eri,sed by a scoop nenber

di sposed adj acegF ﬁﬁgegg#}p{efgfmsgggg(gp ssgll?cc?ﬁ‘s%t?’o direct oil projected
fromthe periphery of the disc, towards a collection tray. 14. e
device for recovering oil -floating on the 15 "~ surface. of water,

substantial Iy agyherei nbef ore §834lddea it d LAGT WFCaky t PeeVld 3
enbodi ments as ?Ill ustrated in the acconpanyi ng grgélefnas.?’ BEWUAIHY claim,
wherein the or each said axially projecting arcuate member

5 is provided on each face of said plate.

12. A device accdrding to Claim 1, wherein said disc
comprises a pa_ir; of dished plates attached back-to-back thus
to present a concentric ring extending axially from eadr

- face of the disc.

10 13. A device according to Claim 1, further
characterised by a scoop member disposed adjacent the
pe::ipheral edge of said disc to direct oil projected from

the periphery of the disc, towards a collection tray.

14. . A device for recovering oil floating on the
15 surface of water, substantialIy as hereinbefore descril:’Q
with reference to the various embodiments as illustrated in

the accompanying drawings.
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