1,576,108

March 9, 1925.

G. L. FOGLER

SEPARATOR

1922

Filed July 5,

77
46 3
7]

32 4s

FIG. 2

ag M
30

FIG.1-

40

oo 0 00

27
25

4.6

-

INVENTOR

00090




10

15

43

45

50

55

Patented Mar. 9, 1926.

UNITED STATES

1,576,108
PATENT OFFICE.

GEORGE L. FOGLER, OF TULSA, CKLAHOMA.

SEPARATOR.

Application filed July 5, 1923.

Lo all whom it may concern:

Be it known that I, Grorer I. Foorer,
a citizen of the United States, and vesident
of Tulsa, in the county of Tulsa and State
of Oklahoma, have invented a new and use-
ful Improvement in Separators; and I do
hereby declare the following to be a full,
clear, and exact description thereof.

My invention relates to the separation of
fluid mixtures centaining inaterials of dif-
ferent specific gravities, and its object is
to provide a mnovel method and apparatus
which shall operate on a principle radically
different from that of centrifugal separators
heretofore employed for similar purposes,
and which may be operated to separate
solids from liquids, or liquids from other
liquids of different specific gravities, in a
rapid and inexpensive manner.

Separators now in common use operate
en the general principle of placing the mix-
ture to be separated 1n a bow! which is ro-
tated at high speed so as to develop suflicient
centrifugal force to throw the heavier ma-
terial radially to a greater extent than the
lighter material. According to my present
invention no moving parvts operate on the
mixture to be sepavated, but the mixture is
delivered under a suitable pressure head
to an apparatus which changes the rmove-
ment of the fluid mixture from a straight-
line advancing movement to a whirling
movement whereby the mixture is rotated
rapidly around the axis of its path of move-
ment. Such a whirling action, if produced
under low pressure, would have only the
effect of mixing the ingredients of the mix-
ture more thoroughly together, but I have
discovered that, when a fluid mixture is de-
fiected or whirled in a stationary channel
under suflicient pressure to make the whirl-
ing movement very rapid, a separation oc-
curs according to the specific gravity of the
materials present. I have also discovered
that this separation takes place in a man-
ner contrary to the manner in which the
same materials would be separated in a cen-
trifugal machine of the whirling-bowl type.
That is to say, in my present system the
heavier materials are caused to approach
the center of the whirling mass while the
lighter materials are concentrated in the
outer portions of the mass. This result in-
dieates that the action of centripetal force
in the whirling material is greater than the
oppositely acting centrifugal force, and I
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therefore prefer to term my novel device a
centripetal separator. The centripetal force
mvolved is described in standard reference
works.  Apart from theoretical considera-
tions, it is a fact that when a mixture of
liquids, or a suspension of a solid in a liquid,
has passed the deflector device herein dis-
closed, an effective separation takes place.

In the accompanying drawing, Iig. 1 is
a vertical central sectional view, with parts
in side elevation, of a separating device con-
structed in accordance with my invention;
Iig. 2, is an enlarged fragmentary vertical
section of part of the structure shown in
Fig. 1; Fig. 3 is a horizontal view, partly
in section taken substantially on the line
3—3, Fig. 2; Fig. 4 is a vertical central
sectional view of the deflector portion of
the device, and Fig. § is a horizontal sec-
tion taken substantially on the line 55,
Tig. 4. :

In the drawing the numeral 2 indicates
a supply pipe through which the fluid mix-
ture to be separated is supplied under pres-
sure. The pipe 2 is provided with a valve
3 and is connected by means of fittings 4
and 5 to a short vertical pipe 6, the upper
end of which is serew-threaded and is re-
ceived in a threaded opening in a plate 7
which forms a part of a deflector device,
the construction of which will be described
in detail below. A vertical pipe 8, which
may be of any desired height, receives the
fluid from the top of the deflector and ex-
tends upwardly to a separating head in-
dicated generally by the numeral 9. The
pipe § increases in diameter upwardly in
ovder to facilitate the separating action.
The entire device is mounted upon a sup-
port 10 which may be secured to a floor,
table ov the like by means of bolts 11. A
casing 12 surrounds the vertieal pipe 8 and
supports a tep plate 13 upon which rests
the separating head construction, The sup-
port 10 and the casing 12 are shown as being
hiollow conical enclosures, but they may,
if desived. consist merely of bars or the like
since their function is merely to support
the other parts of the device.

The defle-tor consists of an upwardly
tapering casing 15 having lower and upper
flanges 16 and 17 which are respectively se-
cured by means of bolts 18 to the plate 7 and

to a flange 19 which is carried by a fixed.

annular bracket 20. The casing 15 is inter-
nally screw threaded to veceive the threaded
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lower end of a frusto-conical deflector inem-
ber 21, in the sides of Whlch are a series of
slots 22. Tt will be observed that the slots
22 are inclined w th 1esreu to the sides of
the CGZle-.:h;.L}_Jr,l ne v 21 and ave also in-
clined wwith resper io le Liori OQLJ adii 01“
this member, th ] on,in thisc
belng 45°, :
lower end of h 16 ta
screw thredde d to
i the fange 1 ‘
8 is also screw ‘tl :
in opemnw inaco
secuved by means oi ‘1;
Upon tne member 25 rest anutner similar
coupling member 27 having a serew threadc-
ed opemm» in which s 1'o(~mun the lower
end of a Lead 28, the sides of which may be
curved in the manner best shown in F
Tivo annular shoulders 20 and 80 are fo
on the outside of tha hend 28, and two serie
of inclined openings 31 ant
through the shoulders 29 and :-EQ,
tively. Tt will e observed that the openi
32 enter the cavity of *hz head 28 at point
peareér the vertical axis of the pipe 8 and of
the head 28 than the openings 31. These
two series of openings uhd‘@lOl‘C provide
means ior ren’.lmnng the materials of differ-
ent specific gravity which have been sepa-
rated from each other by the whirling move-
ment set up by the uedectoy device. The
openings 31 discharge into an enclosure
while the openings 32 discharge into an en-
closure 36. . The enclosures u} and 28 are
provided with spouts 37 and 38, 1'Wpeu;1\‘clv
through Whlcn the separated products are
LLlS“hAl‘OOd into suitable containers. When
mixtures cont.vnmc hydrocarbons are sepa-
ated in this manner, the products may be
discharged directly from the spouts 37 and
{;8 into vessels Lontfumn“ water or solutions
of acids or alkalies such as are used in treat-
ing hV drocarbon oils.

Means ave preferably provided for con-
trolling the effective aveas of the openings
81 and 32. One simple arrangement for this
purpose is shown in the drawing and comn-
sigts of perforated plates 40 and 41 swhich
rest upon the upper surfaces of the shoul-
ders 29 and 30, respectivel Ty and may be se-
cured- thereon L'y means of screw bolts 42
which extend through C“l’\'vd slots 48 in the
])L.lb”‘% 40 and 41 as shown on Fig. 3, and
into -the screw bnm;wed ‘openings in the
shoulders 29 and 30. The perforations 44 In
the plates 40 and 41 are sumru’ in number
and Z‘T‘E'BHF‘OInSDL to the discharge openings
31 and 82, The plates 40 and 41 may “be pro-
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vided '\‘ith toothci segments 45 engaged by
gears 46 which ave carried by rods 47 having

hmd wheels 48 secured to i c?r outer ends.
By *uv_“n'r the hiand wheels 48, the plates

change the
and 02.

*O and 41 ‘V be adjusted to
eifective size of the wenn gs 81
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in the operation of the apparatus de-
seribed above a fluid mixture containing
actions of different specific gravities is
foreed under high pressure tmmmh the pipe
2, and ent vs the deflector device through the
pl pe 6. The fluid issues through the inclined
slots 22 and is thus set in rapid whirling
moverment in the space between the deflector
91 and the casing 15. This action may be
gaid to transform the pressure head under
Wmch the fiuid 1s sv“’«)l)efl into a velocity
head, or, in other words, the fluid is caused
to whir! avornd its vertical axis of upivaid
mevement at a speed conumensurate with the
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pressire b W hich the fluid is mlpplied. The
whole mixture then ascends into ﬂl(‘ flaring
pipe 8. Thew mv'lmn movement of the mix-
£U0es . w the mixture rises in the
pipe §and Hm l:'mm_w;::’g of the mixture are
H(rpm'“*”'l info lavers "“hIC’l issue
{rom the openings 482 and are dis-

charged from  the apparatus through the
spouts 37 and 38, It will be noted particu-
Inrly that nio moving parts act upon the fluid
that 1s being separated but, on Lhn contrary,
the rotary movement of the fuid is prodmed
‘;.‘)Lely 23 ihb inclination of the slots 22 in the
deflector.
The pressure under which the mixed fiuids
ave delivered to the defiector will necessarily

«,u
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i

vary for di‘%’elcut ma Ler'“ls, and I thercfore
10 not wish to be limited to any range of

svessare except that the lower limit of pres-
sure is that which for any given mixture,
“"H pl oduce separation of the constituents
mstead of nmere agitation and mixing.

I ln\'n shown and described the structure
which I now pre fer to employ in carrying
out my invention. It will be understood,
however, that many changes in the construc-
tion and arrangement of parts may be made
without dep‘u'tmfr from iy invention as SGL
forth in the appended claims. It will also
be understood that my inventicn is not re-

stricted to the treatment of any-particular
fuid mixture, but is of general application
and may be used for separating the frac-
tions o'L any fluid nnxture contummv mate-

o

rials of different specific gravities whether

the individual fractions ave solids, liquids
or <~f:scs.
T claim as my invention:

1 Apparuus for separating the-constitu-
ents of fluid mixtures comprising a verti-

cal tube of upwardly increasing -diameter,

means for supplying fuid to the lower end
of said tube, means for causing said fluid
before entering said tube to rotate around
the vertical axis of said tube, and means for
removing the separated materials from the
m) per end of said tube.

2. App ratus for separating the constitu-
ents of fluid mixtures comprising a . casing
of upwardly decreasing diameter, a frusto-

conical deflector member disposed within .

-3
(=13

80

99

ou

105

t
Gt



[
<

1,576,108

said casing, and having radially inclined
slots formed in its sides, and a tubular mem-
ber for receiving the fluid from said de-
ﬂ(\( tor.

Apparatus for separating the constitu-
ents of fluid mixtures comprising a casing
of progressively decreasing diameter, a
frusto-conical deflector member disnosed
within said casing and having radia lly in-
clined slots formed in its sides, and a tube
of progressively increasing diameter for re-
ceiving the fluid from said deflector.

4. Apparatus for separating the constitu-

ents of fluld mixtures comprising a vertical
{rusto-conical casing of upwardly decreas-
ing diameter, a stamoncuy trusto-conical de-
flector dispesed within said casing and hav-
ing slots formed in its sides, the said slots
being inclined both lengthwise and radially,
means for supplying fluid under pressure to
the interior of said deflector member, and a
vertical pipe connected to receive fluid from
the upper end of said casing.

5. Apparatus for separating the constitu-
ents of fluid mixtures comprising a vertical
frusto-conical casing of upwardly decreas-
ing diameter, a stationary frusto-conical de-
flector disposed within said casing and hav-
g slots formed in its sides, the said slots
being inelined both lengthwise and radially,
means for supplying fluid under pressure to
the interior of said deflector, a vertical pipe
connected to receive fluid h‘om the upper
end of said casing, the said pipe being of
upwardly increasing diameter, and means ag
the upper end 01: said vertical pipe for
%epfuatelv removing the constituents of said
uuxtwe

6. Apparatus for separating the constitu-
ents of iluid mixtures comprising a vertical
frusto-conical casing of upwardly decreas-
ing diameter, a st‘ttlonLuy frusto-conical de-
flector disposed within said casing and hav-

8

ing slots formed in its sides, the said slots
being inclined both lengthwise and radially,
means for supplying fluid under pressure to
the interior of said deflector member, a ver-
tical pipe connected to receive fluid from
the upper end of said casing, the said pipe
being of upwardly increasing diameter,
means at the upper end of said vertical plpe
for separately removing the constituents of
sald mixtuve, the said means comprising a
head having hollow converging walls and
connected to the upper end of said vertical
pipe, external shoulders formed on the walls
of said head, discharge openings extending
through said shoulders and communicating
with the interior of said head at diffevent
distances from the central vertieal axis of
said head, means for varying the effcctive
size of said openings, and means for col-
lecting and discharging the materials issuing
from said openings.

7. Apparatus for separating the constitu-
ents of fluid mixtures comprising a casing of
progressively decreasing ciameter, a frusto-
conical deflector member disposed within
said casing and having radially inclined
slots formed in its 51dcs, and a tube for rve-
ceiving the fluid from said deflector.

8. App aratus for separating the constitu-
ents of fluid mixtures comprising a casing
of progressively decreasing dlameter, A
frusto-conical deflector member disposed
within said casing and having radially in-
clined slots formed in its sides, and a tube
for receiving the fluid from said deflector,
the said tube being provided with a plural-
ity of radially spaced outlets at a point re-
moved from that at which the fluid enters it.

In testimony whereof I, the said
Grorer L. Togrer, have heleunto set my
hand.

GEORGE L. FOGLER.
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