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To all whom it may concerw:

Be it known that I, DaNxieL. Howarp Hay-
WOOD, a citizen of the United States of Amer-
ica, residing at New York city, county and
State of New York, have invented certain new
and useful Improvements in Apparatus for
Extracting Oil and Grease from Water, of
which the following is a specification, refer-

‘ence being had to the ACCoN panymo" drawm@s

forming a part thereof.

My invention relates to apparatus for ex-
tl‘acting oil and grease from water, and par-
ticalarly to apparatus for treating boiler feed-
water received from the condenser of engines.

Condensed steam from a condensing-engine

carries with it a comparatively large quantltv
of lubricating-oil, which of course is very bad
for the boilers. By the use of my invention
such oil and greasy matter may be readily,
and 1nexpensively extracted from
the water, and the water may then be fed
into the boiler free from such material.

My invention comprises a receiver arranged

to contain an oil and grease solvent having a

specific gravity greater than water and hav-
nge a aupplv-passao‘e for the water containing
oil and orease opening into the lower end
thereof and a clear-water dischar ge at the up-
per end of the recelver.
The orease solvent-will not only have a spe-
cific gravity greater than water, but prefer-
ably also 1ts b01lm0’—p01nt lower than the boil-
1ng-point of water; and my invention further
consists 1n means for separating the grease
and oil from the solvent by distillation and
in returning the purified solvent to the re-
ceiver, so that it may be again employed for
extracting further oil and grease, so that prac-
tically a continuous process may be carried on.

I will now proceed to describe my inven-
tion and will then point out the novel features
in claims.

The drawing 1llustmtes somewhat dlagram-
matically anapparatus embodying my inven-
tion, certain portions of the apparatus being

shown in central vertical section and other

parts in side elevation.

It carryinge out my invention I provide a
suitable receiver 1, adapted to contain therein
an oil and grease solvent 2 having a greater
specific gravity than water. The receiver is

ply-passage 3.

water containing oil and grease and from
whichitisdesired to extract the oil and grease,
which opens into substantially the lowermost
end of the receiver, and said receiver Is pro-
vided with a clear-water discharge at the up-
per end thereof. The grease solvent having

a specific gravity greater than the water will

remain at the bottom of the receiver 1, while
the water will float upon the top thereof. 1

have shown a gage-glass 5 1n order that the

level of the grease solvent may be noted from
the exterior of the apparatus. The supply-
passage 3 being in open communication with
the lower portion of the receiver 1 will also
contain some grease solvent at its lower end.

Water containing grease and oil will be re-
ceived by the supply-passage 3, which may
for this purpose connect directly with the con-
denser 5 of a condensing steam-engine. A

valve is shown at 6 for the purpose of closing

the supply, if desired. As water containing

01l and grease 1s received within the supply-

passage 3 and the column in the said supply-
passage rises above the level of the liquid in
the receiver 1 the upper level of the grease
solvent in the supply-passage will be grad-
ually lowered until finally a certain amount of
water containing grease and oil will pass into
the receiver 1 and will, because of the differ-
ence 1n specific gravity between it and the
orease solvent therein, instantly rise to the
top of the grease c-3olvent while a certain
quantity ot grease solvent will then take 1ts
place in the perpendmular portion of the sup-
I have arranged an inverted
cone 7 in the path of the flow of the liquid
from the passage 3 through the solvent 2 in
the receiver 1, which cone will act to break

| upand distributethe water and grease through
the solvent, so that the o1l and grease may be .

talken up by the solvent during its attempted
passage therethrough and. bV becoming dis-
solved therein be held back from rising to the
surface with the water, while clear water will
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be permitted to rise to the surface and will

finally be discharged through the discharge 4.

The orease Solvent that 1 pre‘[el ably employ
is carbon tetrachlorid, (CCls.) Carbon tetra-
chlorid has a ‘%pemﬁc oravity of 1.6, and 1ts
boiling-point is 169° Fahrenheit.
carbon tetrachlorid has quite a remarkable

provided with an inlet or supply passage 3 for | affinity for oil and grease and will pick it up

Further,
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and dissolve 1t very quickly, it being remem- |

bered, of course, that the oil and grease is
merely carried in suspension in the water.
After the apparatus has been employed for
some length of time and the solvent contains
a quantity of oil and grease such solvent may
be drawn off from the receiver 1 through a
discharge 8 and may conveniently be received
within a closed vessel 9. The closed vessel 9
is shown as provided with a jacket 10, within
which steam may be introduced through a pipe
11. The vessel 9 connects, through a pipe 12,
with the upper end of the receiver 1 and pref-
erably with a condensing-coil 13, arranged
within the upper portion of said condenser.
The perpendicular portion of the pipe 12 as
1t rises from the vessel 9 i1s jacketed at 14.
When it 15 desired to extract the oil and
orease from the solvent, a portion of the same
may be passed into the vessel 9, the tempera-
ture of which may then be raised by the ad-
mission of steam through the pipe 11 to a
pointsufficient to vaporize the solvent therein,
and the vapors will then be carried through
the pipe 12 back into the receiver 2. The
condenser 13 will condense these fumes and
will return the solvent in liquid form into the
lower end of the vessel 2. By the proper
manipulation of the various valves a small
quantity of the solvent may be constantly
received within the vessel 9 and constantly
vaporized and returned thereto, so that the
apparatus may be operated continuously. A
funnel and valve are shown at 17, whereby ad-
ditional solvent may from time to time be
added to replace any which may be lost or
carried away accidentally or unintentionally.
The vessel 9 is provided with a discharge
15 at its lower end, through which oil left
back in the receiver upon the distillation of

the solvent therefrom may be discharged, and

I have provided a thermometer 16 for indi-
cating the temperature within the receiver.
whereby the rise of temperature therein show-
ing that practically all the solvent has been
vaporized and that only grease and oil remain
may be readily noted and such oil and grease
drawn off.

The grease solvent having a b01l1n0‘-p01nt
lower than the b0111n0‘—-p01nt of water will of
course have a boiling-point far lower than
that of the grease and oil, and hence it is a
simple and easy matter, first, to produce the
proper separation of the grease and oil from
the solvent by distillation; second, to vaporize
the solvent in a jacketed vessel by the use of
steam at low pressure, and, third, to condense

~ the solvent vapors in the fluid contained in
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the receiver.

It will of course be understood that I may
employ other solvents besides carbon tetra-
chlorid in carrying out my invention, so long
as the solvent has a specific gravity greater
than water, and 1t will also be understood that

while I have described my invention as being

804,400

particularly adapted for removing oil and
orease from flnid flowing from a condensmg
steam-engine condenser I by no means desire
to be limited to such application, as obviously
my 1nvention is adapted to extract oil and
grease from water coming from other sources.
1t will also be understood that the apparatus
herein described and illustrated is but one
embodiment of my invention and that the
same 1s capable of many modifications within
the spirit and scope of my invention.

What I claim is—-

1. In an apparatus for extractmw oil and
orease from water, the combination with a re-
ceiver containing an oil and grease solvent hav-
ing a specific gravity greater than water, of a

| supply-passage for water containing oil and

orease, opening into the lower end of said re-
celiver, and a clear-water discharge at the up-
per end of said receiver.

2. In an apparatus for extractmw o1l and
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orease from water, the combination w1th a re-

ceiver contai ning an oll and grease solvent hav-
ing a specific gravity greater than water, of a
supply-passage for water containing oil and
grease, opening into the lower end of said re-
ceiver, a clear-water discharge at the upper
end of said receiver, and a discharge for the
solvent at the lower end of said receiver, be-
low the level of the clear-water discharge.

3. In an apparatus for extracting oil and
orease from water, the combination with a re-

ceiver containing an oil and greasesolvent hav-

ing a spectfic gravity greater than water, of a
supply-passage for water containing oil and
orease, opening into the lower end of said re-

ceiver, a clear-water discharge at the upper

end of said recelver, a discharge for the sol-
vent at the lower end of said receiver, and a
Ve%sel connected with sald discharge for re-
celving the solvent.

4 In an apparatus for extracting oil a,nd
orease from water, the combination Wlt}h a re-
ceiver contalning an oil and grease solvent
having a spemﬁc oravity greater than water,
of a Supply-passage for water containing oil
and grease, opening into the lower end of said
receiver, a clear-water discharge at the upper
end of said receiver, a discharge for the sol-
vent at the lower end of sald recelver, a ves-
sel connected with said discharge for receiv-
ing the solvent, and means for heating the
contents in the said receiver.

5. In an apparatus for extracting oill and
orease from water, the combination with a re-
ceiver containing an oll and grease solvent
having a specific gravity greater than water,
of a supply-passage for water containing oil
and grease, opening into the lower end of said
receiver, a clear-water discharge at the upper
end of said receiver, a discharge for the sol-
vent at the lower end of said receiver, and a
jacketed vessel connected with said discharge
for receiving the solvent.

6. In an apparatus for extracting oil and
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orease from water, the combination mth a re-
ceiver containing an oil and grease solvent
having a SDBCIﬁC oravity greater than water,

“and a bmhnmpomt lower than the b0111n0‘-
point of water, of a supplsf—passao*e for water

containing oil and grease, opening into the

lower end of said receiver, and a clear-water

discharge at the upper end of said receiver.
7. In an apparatus for extracting oil and

grease from water, the combination w1th a re-

ceiver containing an oil and grease solvent
having a S];)emﬁc oravity greater than water,
and a boiling-point lower than the boilinw-
point of water, of a supply-passage for water
containing oil and grease, opening into the

lower end of said receiver, a clear-water dis-

charge at the upper end of said receiver, and
a dlschawe for the solvent at the lower end of
sald receiver.

3. In an apparatus for extracting oil and
orease from water, the combination mth a re-
ceiver containing an oil and grease solvent
having a spemﬁc oravity greater than water,

‘and a boiling-point lower than the boiling-

point of water, of a supply-passage for water
containing oil and grease, opening into the
lower end of said receiver, a discharge for the
solvent at the lower end of said receiver, and
a vessel connected with said discharge for re-
celving the solvent.

9. In an apparatus for extractmcr o1l and
orease from water, the combination Wlbh a re-
ceiver containing an oill and grease solvent
having a specific gravity greater than water,
and a boiling-point lower than the boiling-
point of water, of a supply-passage for water
containing oil and grease, opening into the
lower end of said receiver, a clear-water dis-
charge at the upper end of said receiver, a dis-
charge for the solvent at the lower end of said
receiver.avessel connected with said discharge
for receiving the solvent, and means for heat-
ing the contents of the said vessel.

10. In an apparatus for extracting oil and
orease from water, the combination with a re-
ceivercontalning anoiland grease solvent hav-
ing a specific gravity greater than water, and
a boiling-point lower than the boiling-point of
water, of a supply - passage for water con-
taining o1l and grease, opening into the lower
end of said receiver, a clear-water discharge
at the upper end of said receiver, a discharge
for the solvent at the lower end of said re-
ceiver, and a jacketed vessel  connected with
sald discharge for receiving the solvent.

11. In an apparatus for extracting oil and
orease from water, the combination with a re-
ceiver containing an oil and greasesolvent hav-
ing a specific gravity greater than water, and
a boiling-point lower than water, of a supply-
passage for water containing oil and grease
opening into the lower end of said receiver,
and means for applying heat to -the solvent
to vaporize same and for condensing the sol-
vent vapors, and returning same to the vessel.

3

12. In an apparatus for extracting oil and
orease from water, the combination with a re-
ceiver containing an oil and greasesolvent hav-
ing a specific gravity greater than water, and
a boiling-point lower than water, of 4 passage
for water containing oil and grease opening
into the lower end of said receiver, a vessel
tor recelving the solvent, means for app]ymg
heat to the solvent therem to vaporize it, and

. a condenser for the vaporized solvent.

. 13. In an apparatus for extracting oil and
orease from water, the combination with a re-
ceiver containing an oil and grease solvent hav-
ing a specific gravity greater than water, and
a bmhnu -polnt lower than water, of a supplv-
passage for water contalning 011 and grease
opening into the lower end of said receiver,
a vessel for receiving the solvent, means for
applying heat to the solvent therein to vapo-
rize it, a condenser arranged within the upper
part of the said receiver, and connections car-
ryine the solvent vapors to the condenser,
and discharging the condensed vapors into the
receiver. -

14. In an appamtus for extracting oil and

orease from water, the combination mth a re-
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ceiver containing an oil and greasesolvent hav- -

ing a specific gravity greater than water, of

Supply-paqsaﬂ‘e for water containing o1l and
orease, opening into the lower end of said re-
ceiver. a clear-water discharge at the upper
end of said receiver, a discharge for the sol-
vent at the lower end of said recelver, a vessel
for receiving the solvent so discharged means
for heating the contents of the vessel to vapo-

rize the solvent therein, and means for draw—

ing off the oil and grease therefrom.
15. In an apparatus for extracting oil and

orease from water, the combination with a re-

ceiver contmnuwan oiland greasesolvent hav-
ing a specific gravity greater than water, and
a boﬂmg-pomt lower than the bmhng—pomt
of water, of a supply-passage for water con-
taining oil and grease, opening into the lower

end of said receiver, a clear-water discharge

at the upperend of said receiver, a discharge
for the solvent at the lower end of said re-
ceiver, a vessel for receiving the solvent so
discharged, means for heating the contents of

the Vessel to vaporize the qolventtherem and

i K|

the o1l and grease there-

means for drame‘ 0
from.

16. In an apparatus for extracting oil and
orease from water, the combination W1th are-
celver containing an oiland grease solvent hav-
ing a specific gravity greater than water, of a
supply-passage for water containing oil and
orease, opening into the lower end of the said
receiver, a distributer located in - the said re-
ceiver in the path of the liquid-supply through
said supply - passage, and a clear-water dis-

charge at the upper end of said receiver.

17. In an apparatus for extracting oil and

orease from water, the combination with a re-

ceiver contalning an oil and grease solvent hav-
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Ing a specific gravity greater than water, and

a, boiling-point lower than the boiling-point of
water, of a supply-passage for water contain-
ing oil and grease, opening into the lower end
of the said receiver, adistributer located in the
sald receiver in the path of the liquid-supply
through sald supply-passage, and a clear-wa-
ter discharge at the upper end of said receiver.

18. In an apparatus for extracting oil and
orease from water, the combination with a re-
celver containing an oil and greasesolvent hav-
Ing a specific gravity greater than water of a
supply-passage for water containing oil and
grease, opening into the lower end of said re-
ceiver, said supply-passage arranged- to con-
tain a column of liquid higher than the column
of liquid contained in the receiver, and a clear-
water discharge at the upper end of said re-
celver.

19. In an apparatus for extracting oil and
grease from water, the combination with a re-
celver contalning an oill and grease solvent hav-
Ing a specific gravity greater than water, and

‘a boiling-point lower than the boiling-point of

water, of a supply-passage for water contain-
ing oll and grease, opening into the lowerend
of said receiver, said supply-passage arranged
to contain a column of liquid higher than the
column of liquid contained in the receiver,

“above the level of Lhe

804,400

and a clear-water discharge at the upper end
of sald recelver.

20. In an apparatus for extracting oil and
grease from water, the combination with a re-
ceiver containing an oil and grease solvent hav-
ing a specific gravity greater than water, of a
supply-passage, opening into the lower end of
sald receiver, a vessel for water containing oil
and grease located at a point above the level
of the fluid within the said receiver connect-
ing with said supply-passage, and a clear-wa-
ter discharge at the upper end of said receiver.

21. In an apparatus for extracting oil and
orease from water, the combination with a re-
ceiver contalning an oiland grease solvent hav-
ing a specific gravity greater than water, and
3 boiling-point lower than the boiling-point of
water, of a supply-passage opening into the
lower end of said receiver, a vessel for water
containing o1l and grease located at a point
luid within the said re-
celver connecting with said supply-passage,
and a clear-water discharge at the upper end
of said recelver.

DANIEL HOWARD HAYWOOD.

Witnesses:
- MiINERVA PAPE,
C. K. CARRINGTON.
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