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1 Clalm.

“This invention relates to apparatus for sepa-
rating the constituents of -a mixture of liquids of
unequal specific gravities, say a mixture of oil
and ‘water, and is a further development of that

5 described in the specification of the prior U. 8.
Patent No. 1,707,077 dated March 26, 1929.

Apparatus to which the invention relates com-
prises a stationary container having an inlet or
inlets for liguid mixture, and fixed spiral or like
guides within the container extending from the
centre to a surrounding outer chiamber, whereby
the liquid is caused to flow spirally clockwise or
counter-clockwise free from eddies -and: surges
through the spiral passage or passages deﬁned by
5 said guides.

As the-speed of flow through the apparatus isa
function of the power of the pump employed for
pumping the liquid it becomes in certain cases
important ‘to guard against excessive speed -of
withdrawal -0f the separated constituents which
may result in the setting up-of eddiés and turbu-
lence and: defeat the purpose served by this con-
struction of separator.

In this connection it is to be kept in mind that
considerations of space render it necessary. to
limit the diameter of the separator and that it is
not always practicakle to make the separator of a
diameter, and therefore the length of the spiral
passages bounded by the spiral guides, sufficient
30 to preclude the setting up of eddies and uvnsure
steadiness of the liquid.

I now find, contrary to expectation, that ad-
vantageous results are obtained when the liquid
is caused to flow from the peripheral outer cham-
ber inwards, to an outlet or outlets through the
passage or passages formed by the spiral guide or
guides within the container.

Preferably there are employed multiple splral
guides so as to afford multiple paths for the liguid.

The arrangement described may be combined
with an arrangement such as described in the
specification of the said prior patent; that is to
say, liquid which has been caused to flow in a
spiral path or paths from the centre of the con-
5 tainer to an outer chamber may be caused to

return towards the centre along a spiral path or

paths of the same hand or of the opposite hand.

At least one of the constituents of the liquid
mixture is returned to about the centre of the ap-

50 paratus in a substantially spiral path either
generally clockwise or counterclockwise.

Thus, I may tap the otiter chamber aforesaid
at one or more points and withdraw from these
tapping points the aqueous constituent of the
mixture, said aqueous constituent being thence
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led in a splral path or paths to about: the centre
of the apparatus and thence withdrawn. Or I
may return the two constituents along separate
spiral ‘passages or sets of passages to about the
centre of the apparatus, whether the liquids flow 3
in the same circular direction or in opposite di-
rections. =

I may locate the tapping points aforesaid in
such relation to the exit ends of the spiral passages
traversed by the mixture as are found by experi- 10
ment to be in the regions of minimum disturb-
ance or otherwise most suitable for the purpose.

‘When restriction of the axial length of the ap-
paratus is not imperative, the return spiral guides
may be arranged in g group or groups above or 15
below or above and below the guides for ligquid
mixture,

“Alternatively, certain spiral passages of a set
of passages disposed side by side may serve for
the flow of mixture from the centre of the appara-
tus to the periphery and other passages of said
set may serve as return passages to the centre.

I prefer to use an arrangement of spiral guides
such that the passages are of uniform horizontal
cross-sectional area over a substantial distance
from the circumference of a circle on which lie
the outer edges of the spiral guides to the centre,
so that the liquid flows towards the centre with
the substantially uniform velocity.

In flowing out of the outer chamber the least
possible disturbance is caused to the liquid in the
chamber if the liquid is drawn from a number
of equispaced points.

With such sub-division of the flow coupled
with the provision for uniform rate of change of
the direction of flow undue turbulence of the
liguid and gulping at the outlets are prevented.

Apparatus constructed in accordance with the
invention is illustrated in the accompanying
drawings in which Fig. 1 is a- vertical section,
Fig. 2 a plan view, Figs. 3—5 horizontal sections
on the lines 3—3, 4—4 and 5-—5, respectively,
of Fig. 1, Figs. 6 and 7 are a vertical section and
a horizontdl section on the line 7—7 of Fig. 6,
respectively, showing a modified form of ap- 45
paratus.

In the apparatus shown in Figs. 1-5 Water and
oil mixture entering a cylindrical container 1 by
way of a central inlet pipe 2 flows spirally out-
wardly in multiple streams through spiral pas- ¢
sages defined by spiral guides 3 into an annular
chamber 4 from which the water constituent of
the mixture flows spirally inwardly in multiple
streams through similar passages defined by
spiral guides 5 disposed below the guides 3 to an
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2.
outlet 6 and from which the oil constituent of
the mixture flows spirally inwards in multiple
streams through similar passages defined by
spiral guides 7 disposed above the guides 3 for
discharge through an outlet 8 in the cover 1’
of the container.

9 denotes an oil outlet in the cover 1’ above
the chamber 4 and opening together with the
outlet 8 into a. conduit 10 which discharges, into
an oil sump 11-attached to the exterior of the
container 1 and provided with an oil draw off
connection 12 and with a drain valve 13. o

14 denotes an internal oil drain pipe whose
inner end communicates with: the top. of the water
outlet space surrounded by the guides. 5. )

15 denotes an internal water drain pipe whose
inner end communicates with the bettom of the
oil outlet space surrounded by the guides 7.

16, 17 denote steam heating coils within the
bottom of the chamber 4 and within the oil out-
let; space surrounded by the guides 7.

18 denotes a valved water discharge pipe con-
nected to the ouflet 6,

As 1ndlcated. by the arrows in Figs. 3-5 the mix-
ture flows in clockwise direction through the pas-
sages. defined by the guides 3 and the water and
oil flow in counter-clockwise direction through
the passages defined by the guides 5 and 7, re-
spectlvely, all the guides, being of the same hand.

As will readily be understood, the chamber 4
being of comparatively large volume and being
remote and screened from the inlet 2 and outlet
6, the liquid within the chamber 4 is subjected to
minimum turbulence, resulting in efficient sep-
aration of the oil from the water within the cham-
ber 4.

The modified apparatus shown in Flgs 6 and 7
comprises a set of spiral guides 20 housed within
a. container 1 and intersected by a conoidal par-
tition 22 whose upper peripheral edge 23 termi-
nates some distance below the cover 1’ of the
container 1.
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Attached to the base 12 of the container 1 is a
box 24 provided with an inlet pipe 25 for mixture
and communicating by way of nipples 26 with the
origins of alternate spiral passages defined by
the guides 20, said alternate spiral passages being
closed at their inner ends while the complemen-
tary spiral passages are open at their inner ends
t0 a water discharge passage 27 unitary with the
box 24. Attached to the cover 1’ is a hox 28 pre-
senting a central secondary oil outlet 29, an inter-
mediate anntlar water compartiiént 30 con-
nected to a submerged region by way of pipes 31
depending between the guides 20, the compart-
mert 30 having-an outlet 30’, and an outer an-
nular oil compartment 32 open to the region at
the top of thé giides 21 by way of nipples 32 and
provided: with. g main oil outlet 34. 35 denotes
anothier secondary oil outlet in the cover 1’ above
the annular chamber 4 surrounding the guides
20,21,

In operation, the flow of l1qu1d is as indicated
by the arrows, liquid passing outwardly and in-
wardly betw en the, guides 20.

By arranging and shaping the guldes as shown
in the drawings, each of the streams is confined
at the bottom, and each stréam is of uniform
cross-sectional area.

T claim;—.

Apparatus for separating the constituents of a
mixture of liquids comprising a confainer pre-
sentmg an outer chamber for reception of the
mixture of 11qu1ds a cover. for said confainer, a
plurahty of substantlally equi-spaced vertical
spiral guides for causing the mixture of liguids to
flow spirally in multiple streams from said outer
chamber to the centre of said container, some at
least of said ‘guides extending to the cover of sajd
container, an outlet in the cover of said container
for the lighter constituent of the mixture, and a
central outlet in the bottom of said container for
the heavier constltuent of the mixture.

BERNARD DALY COMYN.

20

25

30

A

40



