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My invention comprises a method of and ap-
paratus for releasing an emulsifiable liquid or
mixture of liquids from & zone of high pressure
to one of low pressure without atomization or

5 emulsification.

In an application for patent filed by me Sep-
tember 25, 1936, Serial No. 102,511, I describe a
process for treating oils under high pressure and
heat. At one point in that process the oil,
which, at that time, has water mixed with it,
must be, after being cooled, released from a con-
tainer at high pressure to one at atmospheric
pressure. I have found that if this is done by
allowing it to flow through a throttle valve, the
oil and water, as stated in the description of
such application, will be so strongly emulsified
that it is commercially impossible to separate
them. While pumps, operating as motors, will
often avoid atomization, still, under high pres-
20 sure, some of the mixture is forced through the
clearances between the pump members and is
strongly emulsified. )

T have found that, if a chamber is filled with
2 non-miscible liquid, as for instance water, and
a connection between the oil container and the
chamber opened wide, while an outlet for the wa-
ter is only partly opened, the oil will flow info
the chamber quietly at the slow rate at which the
water can flow through the partly opened out-
let. When the chamber is nearly filled with oil,
it can he disconnected from the container and
connected with a receptacle at atmospheric pres-
sure; and the water flowing back into it will cause
the oil to flow out quietly.

Tn the accompanying drawing which illustrates
different embodiments of my invention:

Fig. 1 is an elevational diagrammatic view of
a manually operable device for intermittent re--
lease of oil; : . :

Tig. 2 is a similar view of a manually operable
device for continuous release of oil;

Fig. 3 is a similar view of an automatically op-
erable device for continuous release of oil and

PFig. 4 is a view, partly in section, of the de-
vice of Mig. 3, showing the application thereto of
means to so control the flow of water that the oil
level is maintained uniform at a certain point in
the apparatus under high pressure. :

Referring first to the construction shown in
Fig. 1: : :

From a container A for oil at high pressure
leads a pipe a—o0, having a valve b, to a chamber
d, which is fillable with a non-miscible liquid, as
for instance water, through a pipe with a valve e.
f is a throttle valve in a pipe for the release of
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water from the chamber d. ¢ is a pipe with a
valve for controlling the outflow of oil from the
chamber through a pipe to a receptacle X at
lower pressure. i
In operating the device shown in Fig. 1, the
valve e is opened and the chamber d is nearly
filled with water, during which valve b is closed.
Valve e is then closed, and while the valve in pipe
g is kept closed, valve b is fully opened and valve
f partly opened. The high pressure of oil in the 10
pipe @ will force it into the chamber d as fast as
the water can escape through the valve f. Be-
cause the valve b-is wide open there will be no
atomizing or emulsifying action on the oil. When
chamber d is nearly filled with oil, which can be 18
determined by observation of an ordinary gauge
glass attached to its side, valves f and b are closed
and valve ¢ is opened wide.- Because oil and wa-
ter are both incompressible, the pressure will im-
mediately drop to that of the low pressure re-¢20
ceptacle X to which pipe g-is connected. Open-
ing valve e will admit water to drive out the oil.
Then valve e and the valve in pipe ¢ are now
closed, valve b is opened wide and valve f partly
opened and the chamber d again fills with oil.
Referring to Fig. 2:
~ The pipe ¢ from the container for oil at high
pressure communicates, through a manually op-
erable four-way valve B, with branch pipes ¢ and
-¢’, connecting respectively with the tops of cham-” 30
bers d and d’; pipes ¢ and ¢’ also communicating,
through valve B, with an oil outflow pipe ¢
leading to a receptacle for cil at low pressure. A .
throttle valve ' is applied to a pipe connecting
the bottoms of the chambers d and d’. ;
With the apparatus shown in Fig. 2, starting
with tank 'd full of water and tank d’ nearly
empty, if valve B is .in the position shown, oil
can flow from the container A at high pressure
through pipe a, valve B and pipe ¢ into container :40
d as fast as the water can flow through throttle
valve f’, while the air in container d’ escapes
through pipe ¢’, valve B and pipe g. When the
container d is nearly full of oil and container d’
is full of water, valve B is turned 90°, whereupon 45
oil will flow through pipe a, valve B and pipe ¢’
~into tank d’, forcing water through throttle valve
f*" into tank d and displacing oil through pipe
¢, valve B and pipe g to a receptacle at low
pressure. ’ :
Fig. 3 shows the same construction as Fig. 2,
with the addition of g float k sliding freely, be-
tween stops i, 4§, on a rod k connected, by alever
I, with the valve. B. The float h has a weight
intermediate between the weights of-equal vol- 55
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umes of oil and of water. With the parts in the
position shown, oil is flowing through pipe g,
valve B and pipe ¢ into chamber d, forcing wa-
ter through throttle valve # into chamber d’ and
5 oil out of chamber d’ through pipe ¢’, valve B
and pipe ¢ to a receptacle at low pressure. As
the water rises it will carry the float k with it
until the float strikes the stop i, when it will
also lift the rod k, and, through the lever I,
10 turn the valve B until the connections are re-
versed, when oil will flow into chamber d’ and
out of chamber d. As the water level in chamber
d’ falls, the float falls with it until it strikes the
stop 4, lowers the rod k and turns the lever n
15 to return valve B to the position shown in Fig. 3.

Any well known means may be used to retard
the start of movement of valve B until there is
force enough to cause it to make a compleie re-
versal quickly. Or it may be cperated by any

20 suitable means or on a definite time schedule.

Referring to Fig. 4:

P is the body of a valve which replaces the
valve f or f' in any of the previous figures. It
is shown as replacing the valve f* of Fig, 3. It

25 has a circular valve seat 7 for a tapered valve o,
which is movable, inside the seat #, by a rod p
connected, by a lever g, to a float r in a chamber
s wherein it is desirable to maintain a uniform
level. ‘'When oil is being discharged from the

30 container A water flows through valve body F.
If the rate of discharge is so fast that the level
in the container falls, the float r will also fall
and, by raising the taper valve o will decrease
the area of the flow passage, causing a reduction

35 in the rate of discharge. If the rate of discharge
from container A is so slow that the level in the
container rises, the float r will rise and lower
the taper valve o to increase the area of the flow
passage.

4D In the process of the patent application here-
inbefore mentioned, it is desirable that the level
of the oil be maintained uniform at a certain
point in the apparatus. The chamber s of Fig.
4 is connected to the apparatus so that its center

45 is at about the desired level. If the level of oil
in chamber s rises, the float will rise and move
the tapered valve o downward, as above de-
scribed, so that water can flow more rapidly and
let out more oil. Conversely, if the level of oil

50 in chamber S lowers, valve o will move upward
and increase the throttling so that water and oil
will both move more slowly.

From the foregoing  description it will be un-
derstood that my invention comprises means,

55 controllable manually or automatically, to dis-
charge oil from a container at high pressure to
a receiver at low pressure, either intermittently
or continuously, without wiredrawing, atomiza-
tion or emulsification; and also means for auto-

60 matically maintaining a uniform level of oil in
any desired part of an apparatus in which oil is
so discharged from high préssure to low pressure.

While in the foregoing description I have used

65 the word “oil” in referring to the liquid being
discharged and “water” in referring to the con-
trol liquid, the apparatus is useable for discharge
of ‘any liquid liable to be deleteriously affected
by throttling and for any control liquid non-

70 miscible with the liquid being discharged, any
two such liquids being the equivalents, in my in-
vention, for oil and water. It will be understood
that the specific details of the different embodi-
ments described may be varied without depart-

78 ing from my invention.

What I claim and desire to protect by Letters
Patent is:

1. In means for transferring an emulsifiable
laquid from a zone of high pressure to a zone of
low pressure without substantial atomization or 5
emulsification, the combination with a high pres-
sure container and a low pressure receiver for
the liquid to be transferred, of two intermediate
chambers adapted to contain a bedy of liquid
non-miscible with the first named liquid, means 10
affording communication between each chamber
and the container and between each chamber and
the receiver, an independent connection between
the two chambers for back and forth flow of said
non-miscible liquid, valve means operable to con- 15
nect the container with one chamber and the re- -
ceiver with the other chamber and alternately

-~ therewith to reverse said connections, therechy

causing liquid from fthe container, subject to the
pressure therein, to expel, to the low pressure re- 20
ceiver, through an intermediate body of non-
miscible liquid, a succession of previously dis-
charged bodies of the first named liquid, and
means restricting the rate of flow of non-miscible
liquid through said independent connection, said 28
communicating  means being relatively unre-
stricted, thereby allowing transfer of the emulsi-
fiable liquid from the container to the receiver
without atomization or emulsification thereof
notwithstanding the pressure difference between 30
the container and the receiver.

2. An apparatus for the transfer of an emulsi-
fiable fluid from a high pressure zone to a low
pressure zone and for maintaining a substantially
uniform level of fluid in the high pressure zone, 33
comprising a high pressure container and s low
pressure receiver, an intermediate chamber fill-
able alternately with said fluid and a fluid non-
miscible therewith, and means to throttle the
flow of said non-miscible fluid and to vary the 4p
throttling of the flow inversely with changes of
level in said container.

3. In means for transferring an emulsifiable
fluid from a zone of high pressure to a zone of
low pressure without substantial atomization or 43
emulsification, the combination with a high pres-
sure container and a low pressure receiver for
the liquid to be transferred, of two intermediate
chambers adapted to contain a body of fluid
non-miscible with the first named fluid means 50
affording communication between each chamber
and the container and between each chamber and
the receiver, an independent connection between
the two chambers for back and forth flow of said
non-miscible fluid, valve means operable to con- 55
nect the container with one chamber and the re-
ceiver with the other chamber and alternately
therewith to reverse said connections, thereby
causing fluid from the container, subject to the
pressure therein, to expel, to the lower pressure ¢0
receiver, through an intermediate body of non-
miscible fluid, a succession of previously dis-
charged bodies of the first named fluid, and
means to throttle the flow of said non-miscible
fluid through said independent connection and to 63
vary the throttling of the flow inversely with
changes of level in the container.

4, An apparatus for the transfer of an emulsi-
fiable fluid from a high pressure zone to a low
bressure zone, comprising a high pressure con- 70
tainer and a low pressure receiver, two interme-
diate chambers adapted to be filled alternately
the one with said fluid and the other with another
fluid non-miscible therewith, a cross connection
between the two chambers for flow from each w3



10

15

20

25

30

35

40

‘45 -

50
55
60

65

“r5

2,233,108

chamber to the other of non-miscible- fluld,
means to connect one of said chambers with sald
‘container and the other with said receiver and
alternately therewith to reverse said *‘00nnections',
whereby each of said chambers is subjected alter-
‘nately to the high pressure and to the low pres-
sure and the non-miscible fluid is forced back and
forth between the two chambers, and means re-
stricting the rate of flow of non-miscible fluid
through said cross connection, said connecting
means being relatively unrestricted, thereby
allowing transfer of the emulsifiable fluid from
the container to the receiver without atomiza-
tion or emulsification thereof notwithstanding

‘the pressure difference between the container

and the receiver. .

5. An apparatus for the transfer of an emulsi-
fiable fluid from a high pressure zone to a low
pressure zone, comprising a high pressure con-
tainer and a low pressure receiver, two inter-
mediate chambers, a cross connection between
them, said chambers containing a quantity of
fluid (non-miscible with the first mentioned
fluid) great enough to more than fill one of
them, a multiported valve adapted in its move-

‘ment to connect one chamber with the container,

thereby placing that chamber under high pres-
sure, and the other chamber with the receiver,
thereby placing the second chamber under low
pressure, and alternately therewith to reverse
said connections, so that each of the chambers
is alternately filled with the first named fluid

‘pushing the non-miscible fluid therein to the
"other chamber and with non-miscible fluid push-

ing the first named fluid therein to the receiver,
and means to throttle the flow of non-miscible
fluid through said cross connection to thereby
control the rate of flow of the emulsifiable fluid

‘through said multiported valve, whereby transfer

of the emulsifiable liquid from the container to
the receiver is effected without atomization or
emulsification thereof notwithstanding the pres-
sure difference between the container and the
receiver. ) .

6. An apparatus for the transfer of an emulsi-
fiable Buid from a high pressure zone to a low
pressure zone, comprising a high pressure con-

tainer and a low pressure receiver, two inter-

mediate chambers, a cross connection between
them, said chambers containing a quantity of
fluid (non-miscible with the first mentioned
fluid) great enough to more than fill one of
them, a multiported valve adapted in its move-
ment to connect one chamber with the container,
thereby placing that chamber under high pres-

sure, and the other chamber with the receiver, .

thereby placing the second chamber under low
pressure, and alternately therewith to reverse
said connections, so that each of the chambers

is alternately filled with the first named fluid

pushing the non-miscible fluid therein to the
other chamber and with non-miscible fluid push-
ing the first named fluid therein to the receiver,
automatically operating means to effect said re-
versal of connections and means to throttle the
flow of non-miscible fluid through said cross
connection to thereby control the rate of flow of
the emulsifiable fluid through said multiported
valve, whereby transfer of the emulsifiable liquid
from the container to the receiver is effected
without atomization or emulsification thereof
notwithstanding the pressure difference between
the container and the receiver. .
7. In means for transferring an emulsifiable
liquid from a zone of high pressure to a zone of

“low- pressure without substantial atomization or

emulsification, the combination with-a high pres-
sure container and a low pressure receiver for the
liquid ‘to be transferred, of an intermediate
chamber adapted to contain a liquid non-miscible
with the first named liquid, valve-controlled
means to effect displacement of non-miscible lig-
uid by flow of the first named liquid from said
container into said intermediate chamber and
alternately therewith, to effect displacement, by
the non-miscible liquid, of the first named liquid
so admitted into said chamber and its discharge
to the receiver, and means to maintain the first
liquid, before its release from the high pressure
container, at an approximately constant level,
said last named means comprising a valve, con-
trolling the rate of flow of the non-miscible lig-
uid, operable by minor variations in said level.

8. An apparatus for the transfer of an emulsi-
fiable fluid from a high pressure zone to a low
pressure zone and for maintaining a substantially
uniform level of fluid in the high pressure zone,
comprising a high pressure container and a low
pressure receiver, two intermediate chambers, a
cross connection between them, said chambers
containing a quantity of fluid (non-miscible with
the first mentioned fluid) great enough to more
than fill one of them, a multiported valve adapted
in its movement to connect one chamber with the
container, thereby placing that chamber under
high pressure, and the other chamber with the
receiver, thereby placing the second chamber
under low pressure, and alternately therewith to
reverse said connections, so that each of the
chambers is alternately filled with the first
named fluid pushing the mnon-miscible fluid
therein ‘to the other chamber and with non-
miscible fluid pushing the first named fluid

‘therein to the receiver, and means controlled by

the rise and fall of fluid in said container to con-
trol the rate of flow of non-miscible fluid through
said cross connection so that its rate increases or
decreases with rise and fall of fluid in said con-
tainer. B ,

9. In an apparatus for the transfer of an emul-
sifiable fluid from a high pressure zone to a low

‘pressure zone, & high pressure container, a low

pressure receiver, an intermediate chamber
adapted to receive such fluid and also a fluid

'non-miscible therewith and into which is adapted

to be. admitted, alternately, emulsifiable fluid
from the container to effect discharge from said
chamber of the non-miscible fluid, and non-
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miscible fluid to effect discharge from said cham-

ber of the emulsifiable fiuid into the low pressure

‘receiver, and means to throttle the outflow of the

non-miscible fluid and to vary the throttling of
the flow inversely with changes of level in said
container.

‘10. Tn an apparatus for the transfer of an
emulsifiable fluid from a high pressure zone to a
low pressure zone, a high pressure container, a
low pressure receiver, an intermediate chamber

‘65

'60

adapted to receive such fluid and. also a fluid

non-miscible . therewith and into which is
adapted to be admitted, alternately, emulsifiable
fluid from the container to effect discharge from
said chamber of the non-miscible fluid, and non-

ber of the emulsifiable fluid into the low pressure
receiver, means operable by the rise and fall of
level of the non-miscible fluid in said intermedi-
ate chamber, to effect said alternate operation

"and means restricting the rate of discharge from

said chamber of the non-miscible fluid, the con-

65

‘miscible fluid to effect discharge from said cham-
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nection from the high pressure container to the
intermediate chamber and from the intermediate
chamber to the receiver being relatively unre-
stricted, thereby. allowing transfer of the:emulsi-
fiable fluid from the container to the receiver
without atomization or emulsification notwith-
standing the pressure difference between the con-
tainer and the receiver. :

11. In an apparatus for the transfer of an
emulsifiable fluid from a high pressure zone to a
low pressure zone, a high pressure container, a
low pressure receiver, an intermediate chamber
adapted to receive such fluid and also a fluid
non-miscible therewith and into . which is
adapted to be admitted, alternately, emulsifiable
fluid from the container to effect discharge from
said chamber of the non-miscible fluid, and non-
miscible fiuid to effect discharge from said cham-
ber of the emulsifiable fluid into the low pressure
receiver, means to throttle the outflow. of the
non-miscible fluid and vary the throttling of the
flow inversely with changes of level in said con-
tainer, and other means, operable by the rise and
fall of level of the non-miscible fluid in said in-
termediate chamber, to effect said alternate
operation. .

12, The herein described process of transfer-
ring an emulsifiable liquid from a zone of high
pressure to a zone of low pressure, without sub-
stantial atomization or emulsification, which
comprises displacing, by emulsifiable liquid from
the high pressure zone, liquid, non-miscible with
the first liquid, from one of two intermediate
zones to the other and at the same time utilizing
the flow of non-miscible liquid into the second
intermediate zone to displace emulsifiable liquid
therein into the low pressure zone; alternately
with the above operation displacing, by emulsi-
fiable liquid from the high pressure zone, the
non-miscible liquid in the second intermediate
zone into the first infermediate zone and at the
same time utilizing the flow of non-miscible liq~-
uid into the second intermediate zone to displace
emulsifiable liquid therein into the low pressure
zone and restricting the rate of flow of the emul-
sifiable liquid into and out of each intermediate
zone solely by restricting the rate of displace-
ment of the non-miscible liquid from one inter-
mediate zone to the other, thereby avoiding
atomization or emulsification of the emulsifiable
liquid in its transfer from the high pressure zone
to the low pressure zone notwithstanding the
pressure difference between the high and low
pressure zones.

13. The herein described process of transfer-
ring an emulsifiable liquid from a zone of high
pressure fo a zone of low pressure without atom-
ization or emulsification, which comprises dis-
placing a body of liquid, non-miscible with the
first named liquid, by flowing the first named lig-
uid from the high pressure zone while such flow-
ing liquid is closed from communication with the
low pressure zone, closing communication be-
tween the high pressure zone and the body of the
first named liquid that has effected said displace-
ment, opening communication between said body
of first named liquid and the low pressure zone
and by means of said non-miscible liquid displac-
ing said body of first named liquid and discharg-
ing it to the low pressure zone, controlling the
said series of operations by the rise and fall of
the level of said body of non-miscible liquid and
restricting the rate of displacement of the non-
miscible liquid by the emulsifiable liquid solely

2,232,198

by restricting the outflow of the non-miscible
liquid. . )

14. The herein described process of transfer-
ring an emulsifiable liquid from a zone of high
pressure to a zone of low pressure without atom-
ization or emulsification, which comprises dis-
placing. a body of liquid, non-miscible with the
first named liquid, by flowing the first named
liquid from the high pressure zone while such
flowing liquid is closed from communication with
the low pressure zone, closing communication be-
tween the high pressure zone and the bedy of
the first named liquid that has effected said dis-
blacement, opening communication between said
body of the first named liquid and the low pres-
sure zone and by means of said non-miscible
liquid displacing said body of first named liquid
and discharging it to the low pressure zone,
throtiling the displacement of the non-miscible
fluid, and varying said throttling inversely with
changes of level of the emulsifiable liquid in the
high pressure zone.

15. The herein described process of transfer-
ring an.emulsifiable liquid from a zone of high
bressure to & zone of low pressure without atom-
ization or emulsification, which comprises dis-
placing a body of liquid, non-miscible with the
first named liquid, by flowing the first named
liquid from the high pressure zone while such
flowing liquid is closed from communication with
the low pressure zone, closing communication be-
tween the high pressure zone and the body of the
first named liquid that has effected said displace-
ment, opening communication between said body
of first named liguid and the low pressure zone
and by means of said non-miscible liquid displac-
ing said body of first named liquid and discharg-
ing it to the low pressure zone, controlling the
said series. of operations by the rise and fall in
said intermediate chamber of the level therein
of non-miscible liquid, throttling the displace-
ment of the non-miscible fluid, and varying said
throttling inversely with changes of level of the
emulsifiable liquid in the high pressure zone.

16. The herein described process of transfer-

ring an emulsifiable liquid from a zone of high

bressure to a zone of low pressure, without atom-
ization or emulsification, which comprises dis-
placing a body of liquid, non-miscible with the
first named liguid, in an intermediate zone closed
from communication with the low pressure zZone,
by flowing the emulsifiable liquid from the high
pbressure zone to the intermediate zone and
thereby discharging therefrom the non-miscible

liquid, closing communication between the high

bressure zone and the intermediate zone and
opening communication between the intermedi-
ate zone and the low pressure zone and by means
of said non-miscible liquid displacing the emul-
sifiable liquid from the intermediate zone and
discharging it into the low pressure zone, and
controlling the rate of said inflow of the emul-
sifiable liquid from the high pressure zone to the

intermediate zone by flowing it through a rela-

tively unrestricted passage while so restrieting
the rate of outflow of the non-miscible liquid as
to prevent emulsification or atomization.

17. In means for transferring an emulsifiable
liquid from a zone of high pressure to a zone of
low pressure without substantial atomization or
emulsification, the combination with a high pres-
sure container and a low pressure receiver for the
liquid to be transferred, of an intermediate trans-
fer chamber, liquid flow connections between said
chamber and the container and receiver respec~
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tively, means to supply to the transfer chamber,
under a pressure greater than that in the re-
ceiver, another liquid non-miscible with that to be
transferred and to discharge from the transfer
chamber, under a pressure less than that in the
container, said non-miscible liquid, said transfer
chamber, except for said means and connections,
being hermetically closed, means adapted to con-
nect the container with the transfer chamber
while throttling the discharge of non-miscible
liquid and to connect the transfer chamber with
the receiver while throttling the supply of non-
miscible liquid.

18. In means for transferring an emulsifiable
fluid from @ zone of high pressure to a zone of
low pressure without substantial atomization or

emulsification, the combination with a high pres- -

sure container and a low pressure receiver for
the Hquid to be transferred, of two intermediate
chambers adapted to contain a body of fluid
non-miscible with the first named fluid, means
affording communication between each chamber
and the container and between each chamber
and the receiver, an independent connection be-
tween the two chambers for back and forth flow
of said non-miscible fluid, valve means operable
to connect the container with one chamber and
the receiver with the other chamber and alter-
nately therewith to reverse said connections,
thereby causing fluid from the container, sub-
ject to the pressure therein, to expel, to the low
pressure receiver, through an intermediate body
of non-miscible fluid, a succession of previously
discharged bodies of the first named fluid, auto-
matically operating means controlling said valve

5

means and adapted to effect sald reversal of
connections, and means to throttle the flow of
said non-miscible fluid through said independent
connection and to vary the throttling of the flow
inversely with changes of level in the container.

19. An apparatus for the transfer of an emul-
sifigble fluid from a high pressure zone to a low
pressure zone and for maintaining a substantially
uniform level of fluid in the high pressure zone,
comprising a high pressure container and a low
pressure receiver, two jintermediate chambers, a
cross connection between them, said chambers
containing a quantity of fluid (non-miscible with
the first mentioned fluid) great enough to more
than fill one of them, a multiported valve adapt-
ed in its movement to connect one chamber with
the container, thereby placing that chamber un-
der high pressure, and the other chamber with
the receiver, thereby placing the second chamber
under low pressure, and alternately therewith to
reverse said connections, so that each of the
chambers is alternately filled with the first named
fluid pushing the non-miscible fluid therein to
the other chamber and with non-miscible fluid
pushing the first named fluid therein to the re-
ceiver, means controlled by the rise and fall of
the liquid level in said chambers adapted to con-
trol the operation of said multiported valve to
effect said reversal of connections, and means
controlled by the rise and fall of fluid in said con-
tainer to control the rate of flow of non-miscible
fluid through said cross connection so that its
rate increases or decreases with rise and fall of
fluid in said container.

DANIEL IRVING ASHWORTH.
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