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An apparatus for drainage of oil and water from 

a surface. especially from the deck of ·a tanker 

The invention relates to an apparatus for drainage of 

liquids, especially two non-miscible liquids hav~ng different 

specific gravities, such as water and oil, from a surface, 

especially from the deck of a tanker. 

lo When a- tanker handles oil,. it generally always lies 

with so-called aft trim, i.e. with. a larger dra_ft aft than 

before. Moreov.er, such vessels are constructed with a deck 

curvature, i.e. the deck curves upwards towards the centre line 

and then downwards towards the ship~s. side at both sides. This 

ls entails that rainwater and waste water on the deck flow aftwards 

and towards the sides. In addition, tankers at both sides in the 

longitudinal direction have a vertical flat iron strip which ·is 

welded to the deck. This strip is about ISO mm high along its 
. . 

entire length and is to protect against oil. fl.owing overboard . . · . .. . 

~ In order to be able to keep the deck free of water in other cases 

than in cargo handling, each strip along its entire length has 

a plural.ity of drainage holes; so-called scuppers. 

In cargo handling it is a requirement that the scuppers 

are cl.osed. Since a 1.-.iquid .. in aft trim flows aftwards and 

2s outwards towards ~he sides, said strip in this situation has a 

very modest function. The liquid is collected in a wedge-shaped 

pond at bath sides at the rear edge of the deck where the flaw 

is stopped by the rear. superstructure of the wessel. With a 

continuous flow, the liquid level rises to the upper edge of the 

Jo strip furthest a.ftwards, and the liquid flows overboard. I.f water 

is standing at the rear edge of the deck when an oil spill. on the 

deck occurs, oil flows on top of the water and overboard. The 

deck therefore, for example in rainy weather, must oe drained 

· continuously by opening the· rearmost scupper. If an oil spill 

3s then should occur, oil flows overboard throught the scupper. If 

the deck is dry in· case of an oil spill, one has problems in 

gett~g the oil away before it rises above the strip and flows 

overboard. 

________________________ :rt occurs that one has prepared smal.l pneumatical.l.y 
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driven pumps which are to drain the oil spill to a suitable tank 

on the vessel. In most cases, however, the preparedness is 

li.mi ted to some empty lubricating oil drums,. shovels and ·saw 

dust. This is very often insufficient in case of larger oil 

s spills. 

Thus, the object of the invention is to provide an 

apparatus ~hich eliminates the above-mentioned problems, and 

which in a simple but efficient manner provides for separate 

drainage of oil and water from a surface, and especially from the 

io deck of a tanker. 

The above object is achieved with an apparatus of the 

introductorily stated t.ype, which, according to the invention, 

is characterized in. that it comprises an upwardly open, well­

forming contai~er which, ·in use, is i.r;stalled with its upper edge 

- is essentially flush with said surface, and which is provided in its 

upper portion with a first and a second outlet means, the first 

outlet means being at a lower level than the second one, and·a 

tUbe arranged in the container, which _tube has a lower open end 

at a level. at the bottom of ~he container, and an upper end which 

20 is carried in a sealing manner through the wall of the container 

and is connected to.the first outlet means. 

The apparatus according ta the invention is based on 

the principle of communicating vesseJ.s. As known; with a pair of 

communicating vesse.ls which contain the same liquid, e.g. water, 

25 there is achieved a ba.lance·at exact.ly the same levels in both 

vessels. I£ oi.l is fi.lled on top of the water in one vessel, a 

ba.lance is achieved at a higher level in this vessel, since oil 

is always lighter than water. Thus, a ba.lance in weight between 

the liquid co.lumns in the two vessels is achieved at a more or 

Jo l.ess higher leve.l in the vessel. containing oil. 

As stated above, ~he upwardly open, we.lJ.-forming 

container in the apparatus according to the invention has an 

inner tube the upper end of which is connected to ·the J.ower 

out.Let means of the container, which means forms an outl.et 

35 towards the seaward side· when the apparatus is insta.lJ.ed on a 

vessel. The inner tube is filled with water~ and ~he lower edge 
of the outl.et serves as a level control of the water column in 

this tube. The upper out.let means of the container forms ·an 

out.let for oiJ. which, during opera~on, floats on the water in 
----·------·-------·-~ 
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-the container, the .lower edge of this outlet being placed high~r 

than the outlet means of the inner tube. The vertical distance 

between the lower edges of the oil outlet and the water outlet 

is dependent on the depth of the container and the specific 

s gravity of the oil handled in the case in question. 

In an advantageous embodiment of the apparatus, the 

first outlet means comprises an outlet tube which is provided 

with a shut-off va1ve. Preferably, this valve maybe a gate valve 

having a damper which is arranged to close from below and 

lo upwards, so that the upper edge of the damper determines the 

outlet level of the valve. By means of such a valve, the 

apparatus may be adjusted for different specific gravities of the 

oil. 

The invention will be f_urther described below in 

ls connection with an exemplary embodiment with reference to the 

drawings, wherein 

20 

25 

Fig. l shews a schematic plan view of a vessel which· is 

provided with two apparatuses according to the invention; 

Fig- 2 shows a s~ae·view of·the vessel in Fig. 1; 

Fig - 3 shows a schematic incomplete cross-sectional 

view o~ a vessel. having two apparatuses according to the 

invention; 

Fig. 4 shows a side v.iew 0£ an apparatus according to 

the invention; and --

Figs. 5 and 6 show side views corresponding to that of 

Fig. 4, on a reduced scale, for explanation of the manner of 

operation of the apparatus. 

The apparatus according· to the invention in principle 

may be used for separate drainage of two arbitrary, nan-miscib.le 

Jo liquids having different specific gravi tie-s. Primarily·, however, 

i.t is intended for drainage of water and oil. spill from the deck 

of a tanker, and will be described in this connection below. 

Figs. 1 and 2 show a tanker l which is equ~pped with 

two apparatuses 10 according to the invention. The vessel has a 

Js forward loadi.ng area 2 _and a rearward superstructure 3, and the 

apparatuses 10 are installed at the outermost rear edge of the 

loading area at both sides of the vessel. As appeas from Fig. 2, 

during cargo handling the vessel has a larger draft a£t than 

_____________ before (aft trim), and further it has a deck· curvature as shown 
--~----------·--
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·in Fig. 3, so that liquid on the deck 4 flows aftwards and is 
collected in the areas where the apparatuses 10 are installed. 
The introductorily mentioned flat iron strip, which is arranged 
along each vessel side and which is to prevent oil from flowing 

s overboard~ is designated by the numeral 5 in Fig. 3. 
In the cross-sectional view in Fig. 3, the tivo 

apparatuses 10 are shown to be installed·in the upper region of 
respective ballast tanks 6, and to guide oil to respective slop 
tanks 7. 

lO An embodiment Of an apparatUS according to the 
invention will be further described with reference to Fig. 4- The . . 
apparatus 10 comprises a.container lJ. in. the form.of a suitably 
dimensioned steel tube (diameter D) which. is open at the top and 

closed at the bottom 12, e.g. with -~ steel plate. In use, the . .. 
is tube is installed (welded) with its upper edge flush with the 

deck 4 as shown in Fig. 3, so that it forms a well which suitably 
may be desigriated "scupperwe1.l". In its upper portion the tube 
11 is provided with a first outlet means 13 at a height Ht. ·above 
the bottom J.2, and a second outJ.et means 1.4 at a height' H2 above 

20 the bottom, where H~ < · H2 , · so that there is a suitable level 
difference between the out.let means. Within the tube ll, there 
is arranged an inner tube lS having a lower open end at a 
suitable height above the bottom 12, and an upper end· which is 
carried in a suitable manner··between the waJ..l. of the tube 11 and 

2s is connected to the .first outlet means 13- This means consists 
0£ an outlet tube 16 which, via a schematically shown shut-off 
valve 17, leads to an opening 18 in the ship's side, as shown in 
Fig. 3 .. 

The second outlet means 14 consists of an outlet tube 
Jo 19 which, via a schematicaJ.ly shown shut-off valve 20, is 

connected to a sui tabJ.e oil colJ.ecting tank (the slop tank 7 ) via 
a liquid trap 2J.. The outlet tube 19 is we1ded to a suitable hole 
in the wall of the out tube ll., and it projects a distance into 
the tube lJ. and is ob.liquely cut, with the longest part of the 

Js tube end 22 located uppermost,· as· shown with dashed lines in Fig. 
4. This protects against a water flow from the deck of the vessel 
fl.owing into the outJ.et. As an al. ternative, there may be· arranged 
a suitable lip projecting outside the end 0£ the tube 19 at the 
upper side and the sides thereof, and which slants suitably 

n;sl lfliil ilii1i1Ul1ill"cedl 
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downwards, to cover and protect the outlet against ingress of 

water. 

The inner tube 11.and the oil outlet tube 19 in Fig. 4 

are shown to have the same diameter D1 • However, they.do not need 

s to have the same diameter .. 

The upper opening of the well-forming container 11 in 

practice expediently wil.l be covered by a protecting grating (not 

shown). In addition, it may be covered by a lid when it is not 

in use .. At the lower· end C?f the container there is .advantageously 

io provided an opening. for cleaning purposes or the like, which 

opening may be covered by a suitable shutter, for 7xample of 15 

x l.5 cm, which may be bolted to the container wal.l. 

In order to el.ucidate further the function of the 

apparatusr reference is made to Figs~ 5 and 6. rig .. 5 shows the 

1s starting condi.tion before use .. The apparatus, i.e;.. the container 

11. and the inner tube ·1sr here is filled with water up to the 

level H1 after the valves 17 and 20 have been opened, and also 

the liquid trap 21 is filled with water (or oil ) • With additional 

fil.ling of water (ra;n> the leve.l r~ses somewhat, but the water 

20 continuously flows out through the water outl.et tube 16, so that 

there is a balance or equil.ibrium in the system. 

If oil is f il.led into the outer tube 11, a 

corresponding water column weight wilL be drained away through .. 
tne water outlet tube l.6 via the inner tube 15. The lighter the 

2s oi.1 is; the greater the height difference will. be between the oil 

co.lumn in the outer tube and the water column in the inner tube. 

The essentiaJ. thing is that the oi.l is "captured". With 

addi tiona.l SUPP1=Y of oi.l, there fina.11.y occurs a balance between 

the outer and the inner tube when the oil has risen to the level 

Jo H2 , i..e .. to the lower edge of the oi.l outlet tube J.9. With 

additional oil supply, some water is pressed out through the 

outlet tube 16 at the same time as the oil level in th~ tube 11 

rises and oil flows out through the outlet tube 19 . 

Simu.l.taneously,. a corresponding volume of water in the .liquid 

Js trap 21 is replaced by oil. This si.tuation is shown in Fig_ 6 

wherein the water is shown with a somewhat lighter shading than 

the oil, and the water column in the inner tube 15 above the 

bottom of the oil column in addition is shown to be hatched- · 

-·--·-··--·--------·-----------zn case of a possible oil spill. on the vessel, it is 

nis 11f i!1 r1n1lil1iiiedl 
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presupposed that this is discovered by the crew, and that the 

water out.let valve 17 then,. for the sake ~f safety, is closed. 

The oil then is drained directly to the oil collecting tank. 

After use 0£ the apparatus, the container 11 is emptied 

s by means of a suitable pump. 

Important parameters in the construction of the 

apparatus are the heights H1 and H2 , and the length L ·of the 

liquid trap column .. As an example,. it may be presupposed that the 

height H2 is one hal.f water and one hal.f oil. when the oil starts 

io flowing out through..the out.let. With a specific gravity of 0,8 

of the oil (e.g .. diase.l oil), one has then: 

H1 x i,o = H2/2 x 1,0 + H2/2 x 0,8 

i.e.. H1 = 0,. 9 H2 

If a structure with H2 = 2~5- m is chosen, then H1 = 
ls 2, 25 m. The structure then. is dimensioned for water having a 

specific gravity of 1, 0 and oi.l having a specific gravity of 0, 8. 

In order not to change the ratio between oil and water 

col.umn over the height H2 even if the specific gravity of the oil. 

varies, the water out.let yal.ve 1.7 may be used to adjust the 
-· 

20 height difference between H1 and H2 ,. i .. e. an adjustment for oils 

having a higher sp~ci£ic gravity than 0,8 .. For achieving this 

purpose, the valve advantageously may be a gate valve having 

square damper which is arranged to close from be.low and upwards, 

so that the upper edge of the' damper determines the outlet l.evel 

2s of the valve. '!'he valve may be of a known and commercially 

avail.abl.e type, and more specifically a spindl.e-operated gate 
val. ve which is installed upside down.. In this manner the 

difference between H2 and H1 is reduced, which in principle means 

an adaptation to oil.shaving a higher specific gravity than 0,8. 

Jo In practice, the liquid trap will. be dimensioned in rel.ation to 

the topica.1 pressures which may occur in the oi.1 coll.acting tank. 

In this connection it is advantageous that the valve is provided 

with a calibrated setting scale, for adjustment of the va~ve in 
accordance with the specific gravity difference between the water 

Js and the oil. in question. 

The liquid trap height L is dependent on the setting of 

the safety valve (P/V va.lve, not shown) which is used for the oil. 

col..lecting tank, ·i.e. the settings for overpressure and 

···---------- underpressure. This pressure may· be max.- 2100 mm WC at the ------------
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overpressure side and max. 700 mm WC at the underpressure side. 

In most cases these settings are 1400 and 350 mm WC, 

respectively. The quantity L then becomes approx. 700 + 175 = 
875 mm~ and the total height at the outlet side becomes at least 

s the double. Far oil there is divided by 0,8. 

The apparatus or device according to ·the invention 

advantageously may be built as a unit or module, ready for 
..: 

installation at the topical place of use. Al.ternativelyr it may 

be built in situ, i.e. constructed £rom individual parts at the 

10 place of use, e.g. on a tanker. I£ it is desirable in order to 

increase the capacity of the apparatus, . the well-forming 

container may be provided w~th.several first and several second 

outlet means, each of the· first outlet means being connected to 

·an associated inner tube in the container. 

15 
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1. An apparatus for drainage of liquids, especially two 

s non-miscible liquids having different specific gravities, such 

as water and oil~ from a surface, especially from the deck (4) 

of a tanker {l), characterized in that it comprises an upwardly 

open, well-forming container (11) which, ~n use, is installed 

with its upper edge essential.Ly flush with said surface ( 4), and 

lo which-is provided in. its upper portion with a first (13) and a 

second (14) outlet means, the· first outlet means (13) being at 

a lower level than the second one ( 14), and a tube (is) arranged 

in the container { 11) , which tube has a lower open end at· a level 

at the bottom ( 12) of the container ( l.~ .. :), and an upper end which 
. -

ls is carried in a sealing manner through the wall of the container 

and is connected to the first outlet means (13). 

20 

2. An apparatus according to claim l, characterized in 

that the first outlet means (13) comprises an cutlet tube (16) 

which is provided with a shut-o~f valve ( 17) .. 

3. An appara~s according to claim 2; characterized in 

that the valve· (17) is a gate val..ve having a damper which is 

arranged to close from below and upwards, so that the upper edge 

of the damper determines the outlet level. of the valve (17). 

4. An apparatus according to cl.aim 3, characterized in 

:zs that the vaJ.ve ( 17") is provided with. a caJ.ibrated setting scaJ.e 

for adjustment of the valve (17) in accordance with the speci£ic 

gravity di££erence between the two l.iquids which are to be 

drained. 

5. An apparatus . according to any of the claims 1 - 3, 

30 characterized in that the second outlet means (14) comprises an 

outlet tube (19) which is provided with a shut-of£ valve (20). 

6. An apparatus according to claim 4, characterized in 

that the outlet tube (19) is connected to a col.l.ecting tank (7) 

via a liquid trap {21). 

35 7. An apparatus according to claim 5 or 6, characterized 

in that the outlet tube ( 19) projects a distance into the 
container ( ll) and is obl.iquely cut, with the l.ongest part of the 

tube end (22) located uppermost. 

--··-----··-·-----·--··-~--~·-··-·--··-···----··--An apparatus according to any· of the preceding cl.aims, 

"his I if m iii1l1~ilf urcedl 
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characterized in that the container ( 11) is provided with several 

first and several second outlet means, each of the first outlet 

means being connected to an associated inner tube in the 

container. 
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