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This invention relates to separating devices or 
the like for separating liquids of different spe 
cific gravities from a mixture of such liquids, 
Which does not tend to form a true miscible 
Solution, the Separator being of the kind having 
a plurality of quiescence chambers, through 
which the mixture is caused to flow for the pur 
pose of reducing the velocity of flow to an ex 
tent Which Will enable the difference in the Spe 
cific gravities of the liquids forming the mix 
ture to become effective in Separating the liquids, 
the rate of flow of the liquid mixture through 
the apparatus being made as low as possible, and 
as free as possible from eddy currents and the 
like, for this purpose. 
A separator of this kind is described and 

claimed in my U. S. Specification No. 594,959%, in 
which is described an apparatus for the separa 
tion of liquids of different specific gravities which 
consists of a plurality of quiescence chambers 
through each of which a mixture of the liquids 
to be separated is passed in turn and a collect 
ing done or chamber arranged out of the direct 
line of flow of the mixture and in which One of 
the separated liquids is collected, the quiescence 
chambers being of ovate or Substantially tri 
angular form in vertical cross-section arranged 
with their greatest horizontal cross-sectional 
area towards the collecting dome or chamber, 
while the entry of the mixture into any quies 
cence chamber is arranged to be at the level of 
greater horizontal cross-sectional area, so that 
the entering liquid is enabled to distribute itself 
over the largest possible Surface and thereby at 
tain maximum quiescence as soon after entry as 
possible. 

In a constructional example described in my 
prior specification, the separator is constructed 
With two shells of Cvate form in Wertical croSS 
section arranged one inside the other with di 
vision plates extending between them so that 
the internal shell and the Spaces between the 
shells constitute a number of quiescence chann 
hers, while at the inlet end of the separator is 
arranged a swirl chamber of compacting cham 
ber, and the separated liquid collected in the 
collecting dome is arranged to be drawn off 
when a predetermined amount of separated 
liquid has collected in the done by means of an 
automatic discharging mechanism controlled by 
a flaat, within the collecting dome. 
Although the arrangement described and 

cained in my prior specification has been found 
to be extremely efficient and satisfactory in prac 
tice it is naturally capable of modification and 

(C. 210-54) 
improvement as the result of the experience 
gained and the main features of the prevent in 
Wention therefore comprise modifications of the 
arrangement described and claimed in U. S. 
Specification No. 594,959A. 
The main features of the previous arrange 

ment are retained in the present invention, either 
Substantially in their original form or Somewhat 
modified; thus the various quiescence chambers 
are of ovate form in vertical cross-section, with 
the collecting dome out of the line of flow of the 
mixture, and the body of the Separator is also 
preferably constructed from an outer shell of 
Ovate vertical cross-section With an internal di 
Vision plate to form a compartment of substan 
tially similar cross-section inside it, while a swirl 
Or Compacting chamber is also provided adja 
cent the inlet. 
As in the previous construction the separator 

is particularly suitable for the separation of the 
constituents of a mixture of oil and water and 
will be described with reference to the separa 
tion of such a mixture for the sake of clarity. 
In the present invention the Swirl chamber is 

modified by arranging that the inlet stream of 
mixture enters through a deflector having curved 
Sides through which the inlet stream flows in 
two opposite jets which are caused to take cir 
cular paths, giving a greatly increased rate of 
circular motion, while the increased flow and the 
opposing jets result in a greater force of impact 
between the Oil globules, causing then to co 
alesce much more rapidly. As previously point 
ed out in Specification No. 594,9594, it is highly 
desirable to remove these compacted masses of 
oil as quickly as possible from the main flow by 
passing them into the oil dome and in the pres 
ent, arrangement the oil masses are removed at 
a position immediately above the Swirl chamber 
by means of an outlet paSSage together with a 
pipe leading direct to the top of the collecting 
dome. This arrangement avoids the recovered 
oil having to rise from the bottom of the dome 
and so over the float, as With heavy Wiscous oils 
this tends to put the float out of balance by 
reason of masses of oil adhering to the bottom 
and sides thereof. For Similar reasons it is 
now preferred to employ pipes to convey the re 
covered oil from the collecting Spaces between 
the outer and inner shells direct to the top of 
the done. 
A number of deflector plates and baffle plates 

are also provided within the quiescence cham 
bers and their position and operation Will be clear 
from the subsequent detailed description but, in 
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2 
particular, certain of the baffles consist of a se 
ries of narrow Strips or Slats extending horizon 
tally but set at an angle to the flow path, which 
are hereinafter termed for convenience “shutter 
baffles'. By constructing the baffles in this man 
ner it is possible to obtain flow direction with only 
the Smallest possible increase of velocity as com 
pared with the usual plate baffles. 
The liquid collected in the dome is drawn off by 

hand or by means of an automatic device con 
trolled by a float moving within the collecting 
dome and a further feature of the invention Con 
sists in the provision, in a separator in which one 
of the separated liquids is drawn off or discharged 
under the control of a float Within a container in 
which the separated liquid collects, of a control 
float which is arranged so that its effective Weight, 
or what may be termed its “flotational moment' 
in the heavier liquid is varied as the float moves 
in a direction which will cause discharge of the 
collected liquid, to compensate for the Viscosity 
resistance of the separated liquid, which in the 
case of viscous oils may be equal to the sinking 
effort in Such oils obtained from the difference in 
specific gravities of the collected liquid and the 
mixture of liquid to be Separated. 
In one arrangement in which the float is Sup 

ported on a balanced lever and moves down 
Wardly to cause discharge of the collected liquid, 
the operative effect of the float, that is its turn 
ing moment about the fulcrum of the lever, is in 
creased by connecting the float with the lever in 
Such a manner that it moves in a straight verti 
cal path so that its leverage moment is always 
constant, while the balance weight is rigidly at 
tached to the lever and therefore moves in a 
curved path, having as itS radius the distance of 
the weight from the fulcrum of the lever, so that 
as the float falls and the balance Weight rises the 
horizontal distance between the lever fulcrum 
and the centre of gravity of the balance Weight 
decreases and therefore the moment of the bal 
ance weight about the lever fulcrum decreases 
and the effective turning moment or Operative 
effect of the float increases as it moves down 
Wards. 
In order to allow the float to travel in a straight 

vertical path it may be supported from the lever 
by means of slotted lever connections or other 
suitable connecting means, but it is preferably 
hung from the lever on chains or other flexible 
connections which pass over quadrants of arcuate 
form so that as the float moves up and down the 
flexible connections and quadrants enable it to 
travel in a true Vertical path. 
In order to make the apparatus suitable for 

use with mixtures of liquids of various Specific 
gravities such as, for example, a mixture of oil 
and fresh water or of oil and Sea Water and to en 
Sure that the fioat controlled discharge device 
always operates correctly When various Such mix 
tures are used a portion of the balance weight is 
made movable towards Or a Way from the fulcrum 
of the lever by devices which can be controlled 
from the exterior of the separator, Such as by 
toggle levers which can be separated or brought 
closer together by means of nuts Working on a 
screw co-axial With the lever fulcrum and having 
right and left handed threads, this screw being 
rotatable from the exterior of the separator. The 
discharging device controlled by the movements 
of the float can be of any of the types described in 
Specification No. 594,9594, and preferably con 
SistS of a gate Valve or Similar form of oil dis 
charge Valve With the Valve Spindle connected to Outer Shell . 

2,086,730 
the piston rod of a piston moving Within an op 
erating cylinder to which Steam or air or other 
fluid under pressure is admitted under the con 
trol of a rotary shuttle valve operated from the 
end of the shaft on which the lever carrying the 
float is pivoted, a suitable lost motion device being 
provided in the connection between the shaft and 
the rotary valve so that the latter is only oper 
ated when the float reaches the limits of its 
travel. In this case the collected liquid is dis 
charged under the pressure of the head of mix 
ture being supplied to the separator but where 
the head is insufficient the collected liquid may be 
discharged by means of a pump. Also, instead of 
controlling the discharging means by a mechan 
ical device the float may be arranged to control 
the supply of current to an electrical device, such 
as an electric motor, Which opens or closes the oil 
discharge valve or the float may control an elec 
trically driven pump which empties the collecting 
dome Where the liquid is not discharged by the 
pressure of liquid in the separator. 
Examples and details of constructions accord 

ing to the invention are illustrated in the accom 
panying drawings in which:- 

Fig. 1 is a Sectional side elevation of a complete 
Separator. 

Fig. 2 is a plan view thereof partly in section 
through the collecting dome. 

Fig. 3 is an external plan view. 
Fig. 4 is an end view partly in section looking 

towards the front or inlet and outlet end of the 
separator, that is from the left of Fig. 1. 

Fig. 5 is a part-sectional end view looking from 
the rear of the separator, in the opposite direc 
tion to that which gives Fig. 4. 

Fig. 6 is a view of a section through the swirl 
Or compacting chamber looking towards left hand 
end of Fig. 1. 

Fig. 7 is a sectional elevation of the device ar 
ranged in use for inverted position where the co 
lected liquid is heavier that the liquid from which 
it is separated. 

FigS. 8 and 9 are exterior Side and end elevations 
of the complete separator connected to the Sup 
ply and discharge pipe lines. 

Fig. 10 is a fragmentary view of a modification 
When a pump is employed to empty the collecting 
dome. 

Fig. 11 is a fragmentary view partly in section 
through a modified form of discharge and inlet 
Control apparatus. 

FigS. 12, 13 and 14 are enlarged sectional views 
respectively of the shuttle valve which is actu 
ated by the foat to control mechanism. Which 
effects the discharge of liquid from the collect 
ing dome, FigS. 12 and 14 being sections looking 
in the direction of the arrow in Fig. 13, while 
FigS. 15 to 18 Show alternative forms of lost no 
tion connection between the shuttle valve and its 
Operating shaft. 
Assuming for the sake of clearness in descrip 

tion that a mixture of light oil and Water is to 
be separated and referring first to Figs. 1 to 6 the 
body of the Separator is constructed from an 
Outer shell of ovate form in vertical cross-sec 
tion provided with end plates 2 and 3, while 
Within the shell f is arranged an internal divi 
Sion plate 4 which extends completely across the 
shell from side to side and divides the latter 
into an upper compartment 5 of substantially 
Ovate form in vertical croSS Section and a lower 
compartment 6 formed by the lower part of the 

The only direct communication be 
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2,086,780 
tWeen these compartments is by means of an 
Opening it cut in the rear end of the plate 4. On 
the top of the shell is arranged a collecting 
done or chamber 8 in which the lighter of the 
Separated liquids (i. e. the oil) collects and this 
dome 8 is only in communication with the body 
Of the separator through pipes, as will be herein 
after described. 
The front, end plate 2 is provided with an inlet 

Connection through which the mixture of liquids 
to be Separated enters the apparatus and with 
an Outlet connection ) through which the 
heavier of the separated liquids is allowed to flow 
away. 
The inet 9 opens into a SWirl chamber or COm 

pacting chamber which is shown in transverse 
Section in Fig. 6, which is a view looking towards 
the end plate 2. The compacting chamber is 
provided internally With a combined inlet hood 
and deflector plate 2 which form a pair of noZ 
zles 3 between the wings of the deflector plate 2 
and the base of the chamber ft. If desired the 
Wings of the plate 2 may be adjustable to vary 
the openings of nozzles 3. The sides of the 
chamber are curved round towards one another 
as at if to form right and left rotation spaces 5 
and an outlet opening 6 at the top of the 
Chamber. 
The Stream of inixture entering through inlet 

8 is thus divided into two opposite jets which 
issue through the nozzles 3 and follow the path 
shown by the arrows. This arrangement results 
in a greatly increased rate of circular motion by 
reason of the nozzling effect and the directions 
given to the issuing streams and results in an in 
creased force of impact between the cil globules 
causing then to coalesce much more rapidly. 
The circular or rotary course given to the flow 
produces a hannering or compacting effect on 
the oil-globules. So that they are formed into 
large masses, which more readily separate from 
the flow Water. 
As pointed out in my Specification No. 594,959% 

it is highly desirable to remove these compacted 
masses of oil as quickly as possible from the main 
fioW and accordingly the compacted oil globules 
rising from the compacting chamber pass up 
wardly round the edges of a horizontal plate 7 
through a tapering connection 8 and by way of 
pipe 9 direct to the top of the oil dome 8. This 
stage rids the flow-water of the majority of the 
oil that is present in the water, and practically 
only the oil-encased water-globules, that have 
nearly the same specific gravity as the water, 
now remain therein. 
The main flow is directed onwards by the hori 

zontai plate and downwardly by its curved 
end to pass downwards between the rear end of 
the Swirl chamber and the fixed downcast plate 
baffle 28, and after flowing below this bafile 2 
it is caused to flow upwards by a fixed-upcast 
plate bafile 2, any oil which leaves the mixture 
at this stage being passed to the dome 8 by way 
of a port, or opening 22 in the top of baffle 20 and 
the connection 8 and pipe 9. The flow now 
passes downwards between baffle 2 and what 
is termed for convenience a, “Shutter baffle’ 23 
which consists, as will be seen more clearly in 
Figs. 4 and 5, of a number of strips 23a extending 
horizontally but inclined to the direction of flow 
as will be clear from Fig. 1. 
The flow is caused to take an upward direction 

by the plate-baffle 2, just referred to, and there 
fore it, Inust now flow downwards between that 
bafile 2 and the shutter-baffle 23 and in doing SO 

3 
it must flow over the inclined strips 23a, before 
being able to pass through between the same. 
This shutter-baffle 23 gives fow direction. With 

Only the Smallest possible increase of velocity as 
compared with the usual plate-baffles Winich ob 
Struct the flow by exactly their total area, where 
as the Shutter-baffle may be constructed of very 
thin plates, So that the Only loss of Sectional area, 
is the total thickness of the plates in the shutter, 
and not the area. Of their Cornhined Surfaces. 
Beyond the Shutter baffle is arranged an inclined 
plate-baffle 24 by which is obtained what i term 
dead-Water between it and the shutter-baffle, 
which dead-water in itself forms a liquid baffle to 
the fiOW-Water coming from the shutter afie. 
This causes the flow path to ascend at an angle 

which is variable to the rate of flow and I there 
fore tel'n the combination of the shutter baffle 
and the dead-Water, an 'hydraulic bafile'. 
Such a baffle is of great advantage, as it Spreads 

or diffuses the fiow across the whole area, with 
Only the Small amount of friction or resistance 
that arises from a liquid flowing Within its own 

aSS. 
The angle of rise varies proportionately to the 

fiOW Velocity, So that the correct upWard angle 
is obtained without interposing plate-baffles 
which obStruct the area. 

This combination of baffles 23 and 24 and the 
dead-Water between them I have termed an 
hydraulic-baffle, because it has the peculiar effect 
of diffusing and spreading the flow across the 
Whole area of the quiescence chainaber in Such an 
even manner that the rate of flow drops to a Very 
low one equivalent almost to the true flow pos. 
Sible in a fluid moving at even velocity through 
Out its mass across the whole Sectional area. 
The iow filow-rate achieved enabies the trouble 

some oil-encased water-globules to assert their 
slight upWard Specific-gravity lift, and so rea,Ch. 
the top of the chamber 5, where they collegt and 
pass out by Way of the tapering connection 25 
and pipe 26 to the top of the oil-dome S. At an 
intermediate position between baffles 23 and 23 
the fluid resistance of the raass of dead-Wate: 
causes the flow to take an upward path at an ari 
gle Which is proportional to the rate of flow, 
so that the flow is automatically altered in angle 
wtihout the intervention of piate baffles which 
would obstruct the flow and cause increase of 
Velocity, which is very detrimental to tie sep 
aration of the oil and Water from each othe:". 
This fluid bafile also gets rid of disturbing cur 

rents or eddy currents in bringing the flow to the 
top of the chamber 5 where it is necessay to 
bring it. So that any oil is left as near the top 
as possible before the fiow proceeds downward 
through passage into the lower chainber 3. 
Beyond the plate baffle 25 is the opening by 
which the upper quiescence chamber 5 is in 
communication. With the lower quiescence chain 
ber 6 and the flow now proceeds through the 
Cpening Which is positioned so that the flow en 
ters at the level of greatest cross-sectional area, 
Of the lower chamber. 
An inclined angled bafile 2: under the opening 
causes the flow to proceed down over another 

shuttle-baffle 28, folined of inclined strips 23a, 
which is fitted in conjunction with a pate baffis 
29, which, with the dead-water between then 
form another hydraulic-baffle giving similar ef 
fects and results to that described in the upper 
chamber 5. During the flow through tihis lower 
chamber the last of the oil-globules, if any are 
still present, rise into the oil-collecting pockets 
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4 
30 and 3 which are formed at each side of the 
shell where the division plate 4 joins the shell , 
the total length of the whole pockets So formed 
being divided up into two lengths, at least, by 
means of a vertical division plate 32 at each Side 
as will be clear from Figs. 1, 4 and 5. In Fig. 1 
the division plates 32 are shown fitted immedi 
ately over the inlet side of shutter-baffle 28 SO 
that the oil pockets 3 are formed at each side 
between the division plates 32 and the end COver 
3 While the oil pockets 3 are formed at each Side 
between the division plate 32 and the end COver 
2. Any oil which collects in the pockets 39 is 
led direct to the top of the oil done 8 by pipes 33 
whilst any oil which collects in the pockets 3i is 
led to the dome by pipes 34. 
The cleansed water now flows on past ba?ile 29 

and can now increase its velocity, passing under 
plate 35 to the outlet 0 where it resumes its 
normal rate of flow, to enable it to be discharged 
to any suitable place, such as the sea in the case 
of the apparatus being used on ships for dealing 
with their bilge or bailast Water discharge Over 
board. 
By leading any separated oil direct to the top 

of the oil dome by pipes as above described the 
oil does not need to rise from the botton. Of the 
dome and so over the discharge control float, as 
With heavy viscous oils their flow over the float 
may put the latter out of balance by reason of 
masses of this oil adhering to the bottom and 
sides. To prevent, as far as possible, any oil 
occupying the bottom of the dome, a pipe 36 is 
provided to connect the oil-dome With the up 
per chamber 5 at a point as low as possible. 
This pipe is to allow water to pass from the 

dome equal in quantity With the Wolume Of Oil 
which is collecting in the top of the dome aind 
inversely, when the collected oil is being dis 
charged from the dome, this pipe allows an equal 
quantity of water to enter to take the place of the 
oil. 
The construction of the separator when it is to 

be used for separating oils heavier than the Water 
is, as shown in Fig. 7, similar to the construction 
just described and the arrangement of the partS 
and their function Will be clear from the preced 
ing description. 
The oil which collects in the dome 8 is dis 

charged therefrom when a predetermined amount 
has collected, through pipe 3 (Figs. 3 and 4) the 
passage of oil through which is controlled by the 
oil discharge device consisting of a gate valve 38 
or similar type of valve which has its spindle 
connected to a piston moving within a cylinder 
39, fiuid under pressure being admitted to the 
cylinder on either Side of the piston, to move the 
atter and open or close the valve, through pipes 

( and 8 which are appropriately connected to 
a Source of fluid under pressure by a rotary or 
shuttle Valve actuated by movements of a con 
trol foat 2 located. Within the oil done 8 and 
Inoving down Wardly with the level of the co 
lected oil, the float being attached to one end of 
a lever 33 having a balance weight 44 at its 
Other end. 
A feature of the present invention consists in 

the arrangement of this float in such a manner 
that its controlling effect that is, the turning 
movement by which it rotates the shuttle valve is 
increased as it moves in a direction which Will 
cause the oil discharge valve to be opened to 
allow the collected oil to be discharged from the 
collecting dome. The reason for this is that it 
has been found that Wiscous oils tend to retard 

2,036,730 
the movements of the float and it is necessary to 
provide a compensating leverage to balance the 
viscosity resistance of Wiscous oils, which in many 
cases is an effort equal to the Specific gravity 
effort of Such oils. 

If the Specific gravity effort is nullified by the 
viscosity effort, the float will be supported, wholly 
or partly, in the oil, and in due proportion to 
this, there will be a partial or complete loss of 
effort transmitted by the lever 43, so that if any 
power is transmitted it may not be sufficient to 
operate the shuttle-valve which controls the open 
and closed positions of the oil-discharge valve. 
To obtain the required increased turning no 

ment or leverage the float is attached to the 
lever 43 in Such a manner that it moves in a 
straight vertical path as it turns the lever about 
its fulcrum So that the leverage moments of the 
float about the lever fulcrum are always constant, 
While the balance weight is directly Secured to the 
lever and therefore travels in a curved path as 
the lever turns, the curved path being an arc 
having as radius the distance of the centre of 
gravity of the balance weight from the lever full 
crum. As a result of such arcuate movement 
the horizontal distance between the lever fulcrum 
and the centre of gravity of the balance weight, 
and therefore the moment of the weight about 
the fulcrum, decreases as the balanced end of 
the lever rises and the resulting effect is that 
of an increased turning moment by the float as 
it noves downwardly as the collected oil in the 
done increaSeS. 
The float 42 may be caused to travel in a 

Straight vertical path by means of guides, slotted 
levers or other like devices, but preferably the 
effect is obtained with the minimum of frictional 
loss, by attaching arcuate quadrants 45 to the 
lever at the end used for carrying the float, the 
radii of the quadrants being that of a distance 
equal to the vertical centre-line of the float from 
the fulcrum of the lever while the amount that 
the quadrant path projects above the lever is a 
distance equivalent in radial travel at least to the 
Vertical travel of the float downwards. The end 
of the lever carrying the quadrants is forked to 
provide two arms 46 and a quadrant is attached 
to each arm and the float is hung from the top 
ends of these quadrants, by means of any suitable 
flexible connections 4 such as Wire-ropes, chains 
or like fittings which are attached at 48 to the 
quadrants 45 and pass thereover and have at their 
free ends eyelets 49 which receive bolts 50 
screwed into the float. This provides that what 
ever vertical position the float is in during its 
stroke, it is always at constant distance from the 
fulcrun and therefore at constant leverage. 
To prevent any SWaying movement of the float 

when the apparatus is fitted to ships Suitable 
guides, such for instance, as guide-wheels 5 
carried in bracketS 52 attached to the sides of 
the dome are provided around the inside of the 
oil-dome to allow the float to paSS freely up and 
down in a vertical path, while the lower ends of 
the quadrants are formed into looped guides 53 
which prevent the flexible connections 47 from 
leaving the quadrants. 
The balance weight 44 moves in an extension 

chamber 54 formed at the side of the collecting 
dome 8, the lever 43 being pivoted on stub-shafts 
55 carried in ball bearings in glands 56 secured 
into the side walls of the extension chamber 54. 
The extension 54 is provided with a removable 
cover 5 and an air pipe 57 d connects the cover 
5. With the top of the oil dome to allow any air 
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2,036,780 
trapped in the chamber 54 to pass to the oil dome 
and thence out With the discharged oil. 
The ficat end of the lever 43 is prevented from 

rising above a horizontal position by a fixed or 
adjustable Stop 58 formed in the Wall of the oil 
done while downward movement of the float is 
limited by fixed or adjustable stops 59 formed 
at the bottom of the dome. The normal posi 
tions of the float, lever and balance Weight (i. e. 
When there is no oil in the dome) are ShoWn in 
full lines in Fig. 1, while the position which they 
occupy When oil is to be discharged are shown 
in chain-dotted lines and it will be clear from 
a comparison of the tWO positions that, With the 
arrangements above described, the float moves in 
a straight vertical path while the horizontal dis 
tance between the centre of gravity of the balance 
Weight and the lever fulcrum is less in the raised 
(dotted) position of the weight 44 than in the 
normal (full line) position, that is, in effect, the 
Weight has travelled horizontally in Wards to 
Wards the fulcrum. This inward travel of the 
balance weight towards the fulcrum means a loSS 
of leverage at that side of the fulcrum and there 
fore is equivalent to an increase of leverage Ino 
ment on the float side; this increasing leverage 
moment of the float as it descends enables Wis 
cosity resistance to be overcome. The amount 
of inward travel of the balance Weight must not 
be allowed to reach a point which WOuld cause 
the float to become heavier than the Water, other 
Wise it would not rise to the top again when the 
oil-discharge valve allowed the oil to pass from 
the dome. 
As the float rises, its leverage moment Will de 

crease, as the balance weight is travelling Out 
wards and increasing its leverage effort, which is 
equivalent to the float becoming lighter, and this 
ensures that, the float has sufficient power, to 
wards the end of its upward stroke, to operate the 
shuttle valve controlling the oil-discharge Valve. 

In the case of the inverted arrangement ShOWn 
in Fig. 7 the normal position of the float, when 
there is no oil in the dome 8, is at the bottom of 
its stroke as shown by the chain-dotted lines. AS 
the oil collects the float rises to the position shown 
in full lines to open the discharge valve 38, the 
rise of the float being assisted by the increasing 
moment of the balance weight 34 as the lever 
43 moves to the horizontal position. 
To make the apparatus suitable for main-flow 

liquids of different specific gravities, such as fresh 
or salt Water, I provide a device to alter the Set 
ting of the balance weight in relation to the full 
crum. When the weight is furthest from the 
fulcrum, then it suitably balances the float for 
the fresh Water, which is of lighter specific grav 
ity, and when set to that position it moves up 
and down with the lever as previously described. 
By bringing the weight nearer the fulcrum, 

the float is then balanced for Salt Water, which 
is of greater specific gravity than fresh Water. 

This balance-Weight shifting device provides 
for the weight being accurately moved the red 
uisite Setting distance and then for the weight 
remaining fixed thereat Whilst the apparatus is 
Working and also for the change of setting be 
ing carried out whilst the apparatus is actually 
in use. The shifting device is so arranged that 
it does not absorb the power effort of the float 
acting on the shuttle waive when the float moves 
up or down. 

Either the Whole balance Weight 44 may be 
moved to suit the variation in specific gravity 
of the main foW or, as in the arrangement shown, 

5 
this Weight is made in two parts and only a small 
er central portion 44a is moved through a longer 
distance to achieve an equal setting. 
By this means I obtain a finer setting through 

having a longer travel of adjustment to work on, 
and at the Same time I am enabled to use a lighter 
Construction of mechanism through only having 
to move a Smaller weight. 
Movement of the weight a may be effected 

by rans, pistons-gear-wheels, levers or like de 
Vices, but preferably the Weight 34a, is moved, 
a.S in the present construction (see Figs. 2 and 5), 
by means of a shaft 60 provided with right and 
left hand Screw threads 6A, 62, on which are fitted 
tWO traversing nuts 63, 64, to each of which is 
attached one end of a lever 65 by a hinge pin. 
These two levers 65 are connected at their 

other ends by means of a common hinge-pin or 
bolt 66 which also passes through an eye boit, or 
bracket fixed to the movable part 44a of the bal 
ance Weight. 
When the double screw shaft 60 is rotated by 

means of an external hand wheel 67, this causes 
the traversing-nuts 63, 64, to travel either to 
Wards or away from one another, and so draw in 
of push away the connected ends of their levers 
68 which thus act as a toggle so that the mov 
able part 46a of the balance weight is also made 
to travel in or Out. 
The main lever fulcrum shafts 55 are made hol 

low So that this double-threaded screwed shaft 
6 can be fitted through the centre, thereby en 
Suring that in whatever position the weight is 
Set, it is free to move with the main lever 43 about 
the lever fulcrum as centre, as the two nuts 63, 
66, simply move round the screws without oper 
atting the same. 
One end of the doubled threaded shaft 6 

paSSes out through a stuffing-box and a suitable 
tell-tale gear consisting of a scale 68 and screw. 
operated pointer 63 may be fitted to show, exter 
Ilally, the Specific gravity setting of the balance 
Weight. 
At the opposite side of the balance-weight 

chamber 55 the main lever fulcrum shaft 55 is 
Suitably connected to the shuttle valve 9 which 
Controls the opening and closing of the oil-dis 
charge Valve 38. 

This shuttle valve is of a rotary or semi-ro 
tary type to reduce the frictional resistance and, 
as shown in detail in Figs. 12 to 14, comprises 
an Outer Casing or body 7 within which is a 
liner 2 having steam and exhaust ports and 
Within the liner moves the rotary shuttle or piston 
E3 having suitable ports which co-act with those 
in the liner 2. The body is provided with four 
unions or Screwed sockets which receive pipe con 
nections as follows: to 7 is attached a pipe sup 
plying fluid, such as steam, air, or water, under 
pressure; 76 receives the combined pressure and 
exhaust pipe 4 which connects the shuttle valve 
With the top port of the oil discharge valve oper 
atting cylinder 39; to A5 is connected the con 
bined pressure and exhaust pipe 4f leading to the 
bottom port of cylinder 39, while to is con 
nected an exhaust pipe leading to atmosphere or 
a condenser. 
The rotary shuttle 73 is connected with the 

main lever fulcrum shaft 55 by means of an ex 
tension shaft 8 which is coupled to a stub shaft 
F.3d on the shuttle 3 through a lost notion de 
vice, such as any of the arrangements illustrated 
in Figs. 15 to 18 Which are self explanatory. 
The connections between the Separator and the 

Supply and discharge pipe lines are shown in 
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Figs. 8 and 9 in which 79 is the pipe for the Sup 
ply of mixture to the separator and 80 is the 
pipe for tine fiOW of cleansed Water or other heav 
ier liquid from the Separator. 8f indicates the 
static head of inlet and outlet pipe-lines 79, 80, 
above the oil discharge pipe line 37 to cause oil 
to be forced out of the dome, When the valve 38 
is Opened. The amount of this static head differ 
ence Will be fixed to suit individual requirements 
Of Separators when they are installed, as the 
distance of the oil receiving tank away from or 
above the Separator will be the deciding factor. 
The operation of the automatic discharge de 

Vice for emptying the dome of collected oil is 
as folioWS:- 
When the apparatus is first used it is filled 

With clean water, Salt or fresh, the weight mov 
ing device consisting of the shaft 60, the two 
traversiing nuts, 63, 64 the links 65, are operated 
by means of the hand wheel 67 to cause the mov 
able weight 640 to be moved either in or out to 
the desired specific gravity position for Salt or 
fresh water as being used through the Separator. 
Assuming fresh water was employed, then the 

balance weight would be moved away from the 
fulcrun to a position for a specific gravity of 1.0. 
This would bring the float A2 to the top of its 

stroke, there being then no oil present in the 
doline 8, the float being buoyant in fresh Water 
but sinkable in oils of less specific gravity than 1.0. 

In reaching this position the float 42 Will have 
acted through the fulcrum shaft extension Spin 
dle 8, upon the rotary shuttle 73 causing it to 
rotate within the body if, until the port ad 
mitting steam or other fluid pressure to the bot 
tom of cylinder 39, is opened, admitting pres 
sure to lower side of the piston therein thereby 
closing the oil-discharge valve 33 so that there 
can be no discharge from the dome 8. At the 
same tile the upper end of the cylinder 39 is 
connected to exhaust, the position of the shuttle 
valve 3 being as shown in Fig. 14. As oil be 
gins to collect in the dome 8 as a result of oily 
inixture being pumped through the separator, 
the float, 2 will descend with the Water-oil level 
and all equal volume of water to that of the col 
lected oil will be passed out of the bottom of 
done g through pipe 36 to the inner chamber 5. 
on reaching the bottom position of its travel, 

tine float 42 will cause the fulcrum-shaft exten 
sion-spindle ; 8 to reverse the position of the 
shuttle i3, as shown in Fig. 12 and by admitting 
steara or fluid pressure to the upper side of the 
piston in the cylinder 39 and opening the lower 
side to exhaust, the oil-discharge Valve 38 Will 
be opened to allow the oil collected to paSS Out 
of the doine 3 to pipe 3 for conveying Same to 
a suitabie oil-bunker or tank. 
W the collected oil is being discharged, 

the float 42 will ascend with the oil-Water level, 
aid so reverse the position of the rotary-Shuttle 
valve 3 and the oil valve Will again be closed 
when the ficat $2 reaches the top of its Stroke. 
These automatic cycles of Opening and closing 

the discharge valve 38 will be repeated as long 
as the apparatus is Working and oil collecting. 
Such automatic control gear enSures perfect ac 
curacy in the working of the Separator, and pre 
vents water being discharged With the oil Which 
is delivered to the bunker and likewise ensures 
that, water only is discharged through pipe 80. 
The complete absence of hand operated skim 

miing devices such as are used with other sepa 
rators, enables all human attendance to be dis 
pensed with, except for starting and stopping the 
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pump which delivers the oily mixture to the sepa 
rator, and for altering the setting of the movable 
balance weight, should at any time the flow Water 
be fresh instead of salt or vice versa, but this only 
amounts to operating, in the latter case, the 
handwheel 67 and observing that the tell-tale 
pointer 69 is at the correct specific gravity set 
ting. 

In cases. Where the fiOW liquid, as in certain 
industrial process work, may change during the 
pumping, from one Specific gravity to another, 
I may employ a pilot float to operate an automatic 
device for shifting the movable balance weight, 
instead of having to resort to hand operation. 
This pilot float would be constructed so that it 
Would float at various specific gravity levels, With 
in a given range, and would be connected to suit 
able fluid pressure or electric control gear for 
moving the balance weight to the correct position 
to equal the specific gravity of the fiow. Water 
then being recorded by the pilot float. 
The discharge of the oil from the dome as 

previously described, requires that the inlet, and 
Cutlet water pipes 79 and 80 to the separator be 
kept at a higher level than the oil-discharge pipe 
37 in Order to have the necessary pressure to force 
the Oil out of the dome and with this arrange 
Inent the discharge of water automatically ceases, 
aS it rises instead inside the done to take the 
place of the oil which it is forcing out; this takes 
place without any water discharge valve having 
to be closed Ol' Opened, as the volume of fioW 
through the separator seeks the easier way out 
by the lower level pipe, which is the oil-pipe 
37 but before water can get out the float closes 
the oil-discharge valve 38, thereby ensuring that 
oil only is discharged. 

If it should be found in certain cases, when 
installing the apparatus, that it is impossible to 
obtain the necessary static head difference 8 
between the water pipe 79 and 80 and the oil 
discharge pipe 37, then a Suitable oil-pump 82 
(Fig. 10) driven by fluid pressure or electric 
power would be used to empty the dome 8, by 
connecting the pump suction 83 to the oil-outlet 
in the top of the dome, the valve 38 being dis 
pensed with, and the pump delivery 88 to the 
oil discharge pipe 37 to the bunker. 
The stopping of the oil pump or the starting 

Of the Same Would be controlled as before by 
the float operating a rotary shuttle-valve 3 to 
Supply or cut off power via pipe 85 to the pump, 
in accordance With the float Strokes, or in the 
case of an electric punp the float Would operate 
an electric switch to stop and start the pump. 
Such arrangements of power driven pumps 

would enable the oil dome to be automatically 
emptied of collected oil irrespective Of the pres 
Sure on the flow-liquid passing through the sep 
arator, and the oil could be delivered to any dis 
tance or height necessary. 
The oil-dome may also be emptied by means 

of the arrangement Shown in Fig. 11, but in this 
case the shell f, done 8, and their respective con 
necting pipes and covers etc. must be made strong 
enough to Stand the maximum pressure Which can 
be exerted by the pump employed to deliver the 
flow-mixture via pipe 79 to the separator. 
The oil discharge valve 38 and its operating 

cylinder 39, containing piston 39a, and supplied 
With pressure fluid through pipes 4) and 4 under 
the control of the shuttle valve are retained but 
the piston rod is extended, on the opposite side 
from valve 38, to form an additional rod 83 which 
is coupled to a valve 87, similar in design to the 
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oil-discharge valve 38 but this valve 87 is inserted 
in the Water-outlet pipe 80. The valves 38 and 
8 are so coupled, that when one of them is open 
the other is closed or Vice Versa. 
The resultant effect is that when the float opens 

Valve 38 as previously described, it now closes at 
the same time valve 8 thereby cutting off all 
flow via water-outlet pipe 88, but as the oil 
discharge Wave 38 is open, an equal flow is set 
up through the oil pipe line 37, at a pressure equal 
to the pump pressure Supplying the mixture. 
As the oil is discharged, the float 42 rises with 

the oil-water level in dome 8, so that shuttle valve 
is reversed, and the valve 38 again closed before 
any Water can pass into oil-pipe 37; at the same 
time valve 82 will be opened to allow the flow of 
discharge-Water to be resumed. 
As the valves 38 and 87 open and close in unison, 

but in reverse, to each other, no shock effects can 
be set up in the apparatus, when the flow paths 
are thus changed in direction. N 
With all my forms of automatic discharge 

waive devices, any air which may be introduced 
with the flow mixture and gather at the top of 
dome 8, will, in a similar manner to the oil, be 
discharged via the pipe 3, as the float Will react 
either to oil or air in the dome as if the float sinks 
in oil, it Will do so in air. 
Due to this there is no necessity With my ap 

paratus for any air-discharge device of a special 
nature for this purpose to be fitted to the Sep 
arator, thereby reducing the cost of manufacture. 

If the apparatus is used in the inverted posi 
tion as shown in Fig. 7 to enable oils that are 
heavier than water to be removed, the accumu 
lations of air would not occur, as the air is free 
to pass out with the discharge-water via outlet . 
To prevent air accumulating under the inter 

Inal baffles or divisions, it Will Only be necessary 
to provide tiny air holes in the top Of these to 
allow any air to free itself and pass on With the 
foW. 
A steam heating coil or electric heating ele 

ment 38 is provided in the dome 8 for the purpose 
of rendering viscous oils fluid enough to flow out 
of the discharge valve 38 when the latter is opened 
and this coil forms part of a steam pipe or heater 
39 extending through the pipe 9 and under the 
plate baffle - to ensure that the oil flows freely. 
For a similar purpose the shutter-baffle plates 23d. 
and 23d, may, if desired, be made from thin flat 
tened tubes, welded or otherwise fastened into 
another flattened tube which Will be bent round 
and welded together to fit inside the ovate cham 
bers 5 and 6, the whole forming steam or electric 
heating elements, so that oil-encased water 
globules impinging thereon will be broken down, 
thereby enabling the specific gravity rise of the 
oil to operate and cause it to ascend out of the 
main-flow Water. 
The separator ShoWn in FigS. 1 to 6 is Supported 

on suitable feet 93, while brackets 9 are provided 
to carry the oil done 8 on the body . 
The drawings of the apparatus have omitted 

froin then any form of Stiffening bars or frames, 
as these will be added as required according to 
the usual manufacturing requirements for 
strengths of the parts to bear the necessary work 
ing pressure to which they will be subject. 
The degree of quiescence obtained by my de 

vices, is so effective that greatly increased out 
puts of discharge can be obtained as compared 
With that from Separators using the Well-known 
method of stepped-plate flow chambers, as these 
plates accelerate the flow over or under them to 

7 
Such an extent, that the apparatus has to be of 
Very large dimensions to allow of the correct flow 
rate through the paSSages over or under the 
plates, but even then eddy and boring currents 
are Set up by the plates which still tend to make 
that type of apparatus much less efficient than 
a very much Smaller apparatus of my design, 
made in accordance With the information and 
drawings given in my present application. 
Where it is vitally important that not even the 

Slightest trace of oil can under any circumstance 
Whatever paSS from my apparatus, such as when 
it is used for dealing With boiler feed-Water, or 
in certain industrial processes, internal or ex 
ternal filters of any suitable kind may be fitted 
in conjunction. With my apparatus, to make it 
comply With regulations or special requirements. 
The separator according to the invention may 

be fitted into, or constructed in the form of, a 
barge or lighter, to make it suitable for portable 
use in harbourS for dealing with discharge Wa 
ter from ships not fitted with any form of oil 
Separating device. Also the separator may be 
built into ships as part of their structure, for 
example as part of the ballast-tanks or double 
bottom-tanks, or pump-rooms to assist in the 
economizing of Weight and space on board. 

In cases. Where the Space available for instal 
ling the separator is very limited in height, the 
oil-dome may be fitted in a remote position, 
above the level of the top of the separator body 
the connecting pipes between the separator and 
dome, aS shown in the various figures, merely 
having to be lengthened to suit. The fitting of 
the oil-dome in a remote position in this manner 
does not in any way adversely affect the efficiency 
or operation of the apparatus as a whole. 
What I claim as my invention and desire to 

Secure by Letters Patent is:- 
1. Apparatus, for the separation of liquids of 

different Specific gravities from a mixture of such 
liquids, Comprising a plurality of quiescence 
chambers of Ovate form in Vertical cross-section 
through which the mixture is passed, an inlet to 
Said apparatus and an outlet therefrom, a col 
lecting chamber arranged out of the direct line 
of flow of the mixture and in which one of the 
Separated liquids is collected, the quiescence 
chambers being arranged with their greater hori 
Zontal area towards the collecting chamber, a 
swirl chamber adjacent the inlet to the apparatus 
in Which the entering liquid is subjected to a 
Swirling or compacting action whereby the glob 
ules of the collected liquid are caused to coalesce, 
a pipe for conducting the coalesced globules direct 
to the collecting chamber, such pipe opening at 
one end immediately adjacent the outlet from 
the SWirl chamber and Opening at its other end 
into the end of the collecting chamber remote 
from the quiescence chambers, pipes extending 
from the quiescence chambers to the end of the 
collecting chamber remote from said quiescence 
chambers whereby any liquid which subsequently 
Separates out is led direct to the collecting cham 
ber, and means for discharging the collecting 
liquid from the collecting chamber, 

2. Apparatus for the separation of liquids of 
different Specific gravities from a mixture of such 
liquids comprising a plurality of quiescence 
chambers of ovate form in vertical cross-section 
through which the mixture is passed, an inlet 
and an outlet from said quiescence chambers, a 
Collecting chamber arranged out of the direct 
line of flow of the mixture and in which one of 
the Separated liquids is collected, the quiescence 
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chambers being arranged with their greater 
horizontal area towards the collecting chamber, 
Shutter baffles in said quiescence chambers 
follmed of a plurality of narrow strips extending 
horizontally one above the other but inclined 
to the direction of flow through the chambers, 
and means for emptying the collecting chamber 
of collected liquid. 

3. Apparatus for the separation of liquids of 
different Specific gravities from a mixture of such 
liquids comprising a plurality of quiescence 
chambers of ovate form in vertical cross-section 
through which the mixture is passed, an inlet to 
Said apparatus and an outlet therefrom, a collect 
ing chamber arranged out of the direct line of 
flow of the mixture and in which one of the sep 
arated liquids is collected, the quiescence cham 
bel's being arranged with their greater horizontal 
area towards the collecting chamber, means for 
discharging the collected liquid from the collect 
ing chamber, shutter baffles in the quiescence 
chambers formed of a plurality of narrow strips 
extending horizontally one above the other but 
inclined to the direction of flow through the 
chambers, and plate baffles in combination with 
Said shutter baffles to provide a quantity of sta 
tionally liquid to form dead water between the 
Shutter baffle and Said plate baffle to form hy 
draulic baffles. 

4. Apparatus for the separation of liquids of 
different Specific gravities from a mixture of such 
liquids comprising a plurality of quiescence 
chambers of ovate form in vertical cross-section 
through which the mixture is passed and form 
ing the body of the apparatus, a collecting cham 
bei arranged out of the direct line of flow of the 
mixture and in which one of the separated liq 
luids is collected, the quiescence chambers being 
arranged with their greater horizontal area to 
Wards the Collecting chamber, an inlet for the 
mixture to be separated, a Swirl chamber Sur 
rounding the inlet and consisting of a combined 
inlet hood and deflecting plate formed of two 
Curved Side Wings which form. With the bottom 
Of the SWirl chamber a pair of nozzles, the sides 
of Said SWirl chamber being curved round in 
Wardly towards one another whereby entering 
mixture is caused to form two opposing streams 
Which issue from the nozzles and are given a ro 
tary motion by the inwardly curved sides, a pipe 
for conducting the resulting globules of collected 
liquid direct to the collecting chamber, said pipe 
Opening at One end immediately adjacent the out 
let from the swirl chamber and opening at its 
other end into the end of the collecting cham 
ber remote from the quiescence chambers, pipes 
extending from the quiescence chambers to the 
end of the collecting chamber remote from said 
quiescence chambers whereby any liquid which 
SubSequently Separated out is led direct to the 
collecting chamber, an outlet from the body of 
the apparatuS and means for discharging the 
collected liquid from the collecting chamber. 

5. In a separating device for the separation of 
liquids of different specific gravities from a 
mixture of such liquids and in which the lighter 
or the heavier liquid as the case may be, is col 
lected in a chamber and discharged therefrom 
Under the control of a float within the collecting 
Chamber and moving up and down With the level 
Clf the Collected liquid, a lever within the cham 
ber, the float being hung from the lever by means 
of flexible connections passing over arcuate 
guides on the end of the lever, so that the float 
can move Up and down in a true Vertical path as 
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it turns the lever about its fulcrum, whereby its 
In Oment about the fulcrum of the lever re 
mains constant, and a balance weight rigidly at 
tached to the other end of the lever so that it 
moves in an arcuate path whereby its moment 
about the lever fulcrum varies as it moves up or 
down, giving the effect of an increase in the 
moment or effective controlling weight of the 
float as it moves downwardly, in the case of a 
lighter liquid, to allow discharge of the collected 
liquid or giving the effect of a decrease in the 
moment or effective controlling weight of the 
float as it moves upwardly to allow discharge of 
the Collected liquid in a case where the heavier 
liquid is collected. 

6. In a separating device for the separation of 
liquids of different specific gravities from a mix 
ture of Such liquids and in which one of the Sep 
arated liquids is drawn off or discharged under 
the control of a float. Within a chamber in which 
the Separated liquid collectS and moving up and 
down with the level of the collected liquid, a con 
trol float arranged to move in a vertical path and 
connected to One end of a lever the other end 
of which carries a balance weight having a por 
tion thereof movable towards or away from the 
fulcrum of the lever to enable the control to 
Operate correctly when dealing With main flow 
liquids of different Specific gravities, the said 
movable portion of the balance weight is capable 
of being moved towards or away from the lever 
fulcrum by means of a shaft extending through 
the lever fulcrum and having right and left 
handed Screw threads on which work traversing 
nuts connected by links with the movable por 
tion of the balance weight, the links forming a 
toggle SO that rotation of the screwed shaft to 
move the nuts towards or away from one another 
causes the movable part of the balance weight to 
recede from or approach the lever fulcrum. 

7. Apparatus for the separation of oil and 
Water from a mixture thereof comprising a plu 
Itality of quiescence chambers of ovate form in 
vertical cross-section through which the mixture 
is paSSed and arranged with their greater hori 
ZOntal area towards the top of the apparatus, an 
inlet to Said apparatus through which the mix 
ture enters, an outlet from the lower end of said 
quiescence chambers through which the Water 
foWS away, an oil dome arranged above said 
quiescence chambers and in which the oil col 
lects, a SWirl chamber surrounding the inlet to 
the apparatus in which the entering mixture is 
Subjected to a Swirling action whereby the glob 
ules of oil are caused to coalesce, a pipe for con 
ducting the coalesced oil globules direct to the 
oil done and opening at one end immediately 
above the Swirl chamber and opening at its 
other end into the top of the oil dome, pipes 
extending from the upper parts of said quiescence 
Chambers to the top of the oil dome, a control 
float movable vertically within said oil dome and 
moving up and down with the level of the col 
lected oil, a lever carrying said float, a balance 
Weight On the end of the lever remote from the 
float, a discharge valve for controlling the dis 
charge of the oil from the oil dome, a piston 
Connected to the Spindle of said valve, a cylinder 
Within which Said piston is movable, and control 
means Operated by movement of the lever to 
Control the Supply of pressure to said cylinder 
to move the piston therein and open and close 
the Oil discharge valve, whereby the oil is allowed 
to collect in Said dome and is automatically dis 
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charged when a predetermined amount has col 
lected. 

8. Apparatus for the separation of oil and 
water according to claim 7, in which the control 
means operated by movement of the lever com 
prises a rotary valve connected to the fulcrum of 
the lever and turned by movement of the lever 
fulcrum, as the float moves up and down, to ad 
mit fluid under pressure on one side of the piston 
connected to the discharge valve and connect the 
other side of the piston to exhaust as the float 
Ireaches the lower limit of its movement so that 
the discharge valve is opened and to admit fluid 
under pressure to the other side of the piston 
and connect the first mentioned side to exhaust 
to close the oil discharge valve when the float 
reaches the upper limit of its vertical movement. 

9. Apparatus for the separation of oil and Water 
from a mixture thereof comprising a plurality 
of quiescence chambers of ovate form in vertical 
cross-section through which the mixture is paSSed 
and arranged with their greater horizontal area. 
towards the top of the apparatus, an inlet to 
said apparatus through which the mixture en 
ters, an outlet from the lower end of said quies 
cence chambers through which the Water flows 
away, an oil dome above said quiescence cham 
bers and in which the oil is collected, a SWirl 
chamber surrounding the inlet to the apparatus 
in which the entering mixture is subjected to a 
swirling action whereby the globules of oil are 
caused to coalesce, a pipe for conducting the 
coalesced oil globules direct to the oil dome and 
opening at one end immediately above the Swirl 
chamber and opening at its other end into the 
top of the oil dome, pipes extending from the 
upper parts of said quiescence chambers to the 
top of the oil dome, an extension on One side 
of said oil dome, a lever fulcrumed in the Side 
walls of said extension, a control float movable 
up and down within said oil dome with the level 
of the collected oil and connected to Said lever 
by flexible connections passing over arcuate guides 
on one end of the lever whereby the float is en 
abled to move vertically, a balance weight On 
the other end of said lever and moving in a curved 
path within the extension of the oil dome, a por 
tion of said balance weight being movable to 
Wards or away from the lever fulcrun by means 
of a shaft coaxial with the lever fulcrum and 
having right and left handed screw threads. On 
which are movable two traversing nuts connected 
by links with the movable part of the balance 
weight, said screwed shaft projecting at One 
end through a side wall of the extension of the 
oil dome and having an operating hand-wheel 
and indicator on its projecting part, a rotary 
valve situated at the opposite side of the oil 
dome extension from that through which the 
screwed shaft projects and connected to the 
movable lever fulcrum through a lost motion con 
nection, an oil discharge valve controlling the 
discharge of oil from the oil dome, and a power 
operated device for opening and closing said dis 
charge valve and comprising a piston connected 
to the spindle of said valve and movable within a 
cylinder, the supply of working fluid to said cylin 
der being controlled by rotation of the rotary 
valve as the float moves up and down in the oil 
dome with the level of the collected oil to open 
the oil discharge valve When a predetermined 
amount of oil has collected in the dome and to 
close the oil discharge valve when the float 
reaches the top limit of its vertical travel as the 
collected oil is discharged. 
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10. Apparatus for the separation of oil and 

Water according to claim 9 in which the piston 
connected to the oil discharge valve is also Con 
nected to a valve in the Water outlet pipe and 
arranged to be closed when the oil discharge Walve 
is opened and to open as the oil discharge valve' 
is closed. 

11. Apparatus for the separation of oil and 
water from a mixture thereof comprising a plu 
rality of quiescence chambers of ovate form in 
vertical cross-section through which the mixture 
is passed and arranged with their greater hori 
ZOntal area, towards the top of the apparatus, an 
inlet to said apparatus through which the mix 
ture enters, an outlet from the lower end of said 
quiescence chambers through which the Water 
flows away, an oil dome above the quiescence 
chambers and in which the oil is collected, a SWirl 
chamber surrounding the inlet to the apparatus 
in which the entering mixture is subjected to a 
swirling action whereby the globules of oil are 
caused to coalesce, a pipe for conducting the 
coalesced oil globules direct to the oil dome and 
opening at one end immediately above the SWirl 
chamber and opening at its other end into the 
top of the oil dome, pipes extending from the 
upper parts of said quiescence chambers to the 
top of the oil dome, an extension on One side of 
said oil dome, a lever fulcrumed in the side Walls 
of said extension, a control float movable up and 
down within said oil dome with the level of the 
collected oil and connected to said lever by flex 
ible connections passing over arcuate guides at 
one end of the lever, whereby the float is able 
to move vertically, a balance weight on the other 
end of said lever and moving in a curved path 
Within the extension of the oil dome, a portion of 
said balance weight being movable towards Or 
away from the lever fulcrum by means of a shaft 
coaxial with the lever fulcrum and having right 
and left handed screws on which are movable tWO 
transversing nuts connected by links with the 
movable part of the balance weight, said screwed 
shaft projecting at one end through a side Wall 
of the extension of the oil dome and having an 
operating hand-wheel and indicator on its pro 
jecting part, a rotary valve situated at the Op 
posite side of the oil dome extension from that 
through which the screwed shaft projects and 
connected to the movable lever fulcrum through 
a lost motion connection, a pump connected at 
its suction side to the top of the oil dome and 
at its discharge side to an oil discharge pipe and 
a power operated device for operating said pump, 
the supply of power to said device being con 
trolled by the rotary valve to Set the pump in 
operation when a predetermined amount of oil 
has collected in the dome and stop the pump. When 
the collected oil has been discharged. 

12. Apparatus for the separation of liquids of 
different specific gravities from a mixture of Such 
liquids comprising a plurality of quiescence 
chambers of ovate form in vertical croSS-Section, 
arranged with their greater horizontal area, 
towards the top, through which the mixture is 
passed and forming the body of the apparatus, 
the quiescence chambers being formed by an outer 
shell of ovate form in vertical croSS-Section and 
a division plate extending completely across the 
outer shell about midway of its height to divide 
it into an upper quiescence chamber and a lower 
quiescence chamber having oil collecting pockets 
formed at the junction of a division plate with 
the outer shell, an inlet to the body of the appa 
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Water at the bottom of the lower quiescence cham 
ber, an opening in said division plate connecting 
the upper quiescence chamber with the lower 
chamber, baffles in said quiescence chambers, an 
oil dome above the top of said outer shell, a swirl 
chamber surrounding the inlet and having its 
Outlet at the top, a pipe opening at its lower end 
above the outlet from the Swirl chamber and at 
its upper end into the top of the oil dome, a pipe 
Opening at its lower end into the top of the upper 
quiescence chamber over the opening in the divi 
Sion plate and at its upper end into the top of the 
oil done, pipes extending from Said oil pocketS 
to the top of the oil dome, a pipe connecting the 
lower end of the oil dome with the upper quies 
cence chamber, an extension on one side of the 
oil dome, a normally horizontal lever fulcrumed 
in the Side Walls of the extension and forked at 
One end, a control float hung by flexible connec 
tions passing over arcuate guides on the forked 
end of the lever and movable up and down in a 
vertical path with the level of the collected oil 
whereby the lever is turned, guide wheels for said 
float on the sides of the oil dome, stops limiting 
the upward and downward movements of the 
float, a balance Weight attached to the end of the 
lever remote from Said float, and moving in a 
curved path in the extension of the oil dome, a 
portion of Said balance weight being movable 
towards or away from the lever fulcrum by means 
outside the oil dome, heating means in the upper 
quiescence chamber and in the pipe extending 
from above the Swirl chamber to the top of the 
oil dome and in the oil dome and surrounding the 
float, power operated means for effecting the dis 
charge of oil from the oil dome, and means oper 
ated by turning movement of the lever to control 
said power operated means to cause discharge 
of the collected oil when the float reaches the 
lower limit of its vertical movement and to stop 
the discharge of collected oil when the float 
reaches the upper limit of its vertical movement. 

13. Apparatus for the Separation of oils heavier 
than water from a mixture of such oils and water, 
comprising a plurality of quiescence chambers of 
ovate form in vertical cross-section through which 
the mixture is passed and arranged with their 
greater horizontal area towards the bottom of 
the apparatus, an inlet to Said apparatus through 
which the mixture enters, an outlet from the up 
per end of said quiescence chambers through 
which the Water flows away, an oil done arranged 
below said quiescence chambers and in which the 
oil collects, a swirl chamber surrounding the inlet 
to the apparatus in which the entering mixture is 
subjected to a swirling action whereby the glob 
ules of oil are caused to coalesce, a pipe for con 
ducting the coalesced oil globules direct to the oil 
done and opening at its upper end immediately 
below the SWirl chamber and opening at its lower 
end into the bottom of the oil dome, pipes ex 
tending from the lower parts of said quiescence 
chambers to the bottom of the oil dome, a con 
trol float movable vertically within said oil dome 
and moving up and down with the level of the 
collected oil, a lever carrying said float, a balance 
weight on the end of the lever remote from the 
float, a discharge valve for controlling the dis 
charge of the oil from the oil dome, a piston con 
nected to the spindle of said valve, a cylinder 
Within which said piston is movable, and con 
trol means operated by movement of the lever to 
control the supply of pressure to said cylinder to 
move the piston therein and open and close the 
oil discharge valve, whereby the oil is allowed to 
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Collect in Said dome and is automatically dis 
charged when a predetermined amount has col 
lected. 

14. Apparatus for the separation of oil heavier 
than Water from a mixture of such oil and water, 
comprising a plurality of quiescence chambers of 
ovate form in vertical cross-section through 
Which the mixture is passed and arranged with 
their greater horizontal area towards the bottom 
of the apparatus, an inlet to said apparatus 
through which the mixture enters, an outlet from 
the upper end of Said quiescence chambers 
through which the water flows away, an oil dome 
below Said quiescence chambers and in which the 
Oil is collected, a Swirl chamber Surrounding the 
inlet to the apparatus in which the entering mix 
ture is subjected to a swirling action whereby the 
globules of oil are caused to coalesce, a pipe for 
conducting the coalesced oil globules direct to the 
Oil done and opening at its upper end immediately 
below the Swirl chamber and opening at its lower 
end into the bottom of the oil dome, pipes ex 
tending from the lower parts of Said quiescence 
chambers to the bottom of the oil dome, an ex 
tension on one side of said oil dome, a lever full 
crumed in the side walls of said extension, a con 
trol float movable up and down within said oil 
dome with the level of the collected oil and con 
nected to said lever by flexible connections pass 
ing Over arcuate guides on One end of the lever 
Whereby the float is enabled to move vertically, 
a balance Weight on the other end of Said lever 
and moving in a curved path. Within the extension 
of the oil dome, a rotary valve situated at the 
exterior of one side of the oil dome extension 
and connected to the movable lever fulcrum 
through a lost motion connection, an oil discharge 
valve controlling the discharge of oil from the 
oil dome, and a power operated device for open 
ing and closing said discharge valve and compris 
ing a piston connected to the spindle of Said valve 
and movable within a cylinder, the supply of 
Working fluid to said cylinder being controlled 
by rotation of the rotary valve as the float moves 
up and down in the oil dome with the level of 
the collected oil to open the oil discharge valve 
when a predetermined amount of oil has collected 
in the done and to close the oil discharge valve 
when the float reaches the bottom limit of its 
vertical travel as the collected oil is discharged. 

15. Apparatus for the separation of oils heavier 
than water from a mixture of such oil and water, 
comprising a plurality of quiescence chambers of 
ovate form in vertical cross-section, arranged with 
their greater horizontal area towards the bottom, 
through Which the mixture is passed and form 
ing the body of the apparatus, the quiescence 
chambers being formed by an outer shell of ovate 
form in vertical cross-section and a division plate 
extending completely across the Outer shell about 
midway of its height to divide it into a lower 
quiescence chamber and an upper quiescence 
chamber having oil collecting pockets formed at 
the junction of a division plate with the Outer 
shell, an inlet to the body of the apparatus below 
the division plate, an outlet for the water at the 
top of the lower quiescence chamber, an opening 
in said division plate connecting the lower qui 
escence chamber with the upper chamber, baffles 
in Said quiescence chambers, an oil dome below 
said outer shell, a Swirl chamber surrounding the 
inlet and having its outlet at the bottom, a pipe 
opening at its upper end below the outlet from 
the Swirl chamber and at its lower end into the 
bottom of the oil done, a pipe opening at its upper 

5 

() 

15 

20 

30 

40 

5 5 

60 

65 

70 



O 

5 

2,036,730 
end into the bottom of the lower quiescence cham 
ber below the opening in the division plate and 
at its lower-end into the bottom of the oil dome, 
pipes extending from said oil pockets to the bot 
tom of the oil dome, a pipe connecting the upper 
end of the oil dome with the lower quiescence 
chamber, an extension on one side of the oil dome, 
a lever fulcrumed in the side walls of the exten 
sion and forked at one end, a control float hung 
by flexible connections passing over arcuate 
guides on the forked end of the ever and movable 
up and down in a vertical path with the level of 
the collected oil whereby the lever is turned, guide 
wheels for said float on the sides of the oil dome, 
stops limiting the upward and downward move 
ments of the float, a balance weight attached to 

1 
the end of the lever remote from said float, and 
moving in a curved path in the extension of the 
oil dome, heating means in the lower quiescence 
chamber and in the pipe extending from below 
the swirl chamber to the bottom of the oil dome 
and in the oil dome and surrounding the float, 
power operated means for effecting the discharge 
of oil from the oil dome, and means operated by 
turning movement of the lever to control said 
power operated means to cause discharge of the 
collected oil when the float reaches the upper 
limit of its vertical movement and to stop the 
discharge of collected oil when the float reaches 
the lower limit of its vertical movement. 

HERBERT ALEXANDER THOMPSON. 

5 

O 

5 


