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The present invention relates to mechanisms
and methods for feeding fiuids in separate con-
duits and it was conceived with reference to the
problem of effecting a relative control of the rate

5 of feed of liquids through a plurality of such con-
duits. It relates to the general class of appara-
tus designed to effect an adequately controlled
feed of this type with accurate volumetric main-
tenance of the proportions of liquid fed through

10 the various conduits. It includes a metering de-
vice whose operation is controlled by the feed
of liquid in a controlling conduit and positive

means for impelling liquid in a controlled con-’

duit or conduits which are operable in response

15 to the volume of liquid flowing through said me-~

tering device.

A system of this general character is disclosed
in my prior Patent No. 2,009,890 and the pres-
ent invention may be regarded as an improve-

oo ment over the disclosure of that patent. In the
performance of operations of this character dam-
age to frictionally engaging surfaces, such as
pistons and cylinders and valve parts of the im-
pellers of the controlled conduits, is frequently

o5 encountered because of the corrosiveness of the
liquid whose flow is controlled, and the particu-
lar object of the present invention has been to
provide an apparatus and process by which such

. corrosion or other undesired phenomeéns encoun-
go tered by reason of contact of impelled liguid with
impeller parts may be avoided.

The system of the present invention may he
employed in the treatment of various types of sub-
stances, and I am of the opinion that it will find

g5 one of its principal uses in the acid treatment of
petroleum oils and it will therefore be described
with reference to an operation of that character.
This method of presentation is chosen solely for
the purpose of clarity of description, and I do

40 not have any intention of limiting the scope of
my patent protection to this particular use, as
my system may be used in many other connec-
tions.

In the drawing, Figure 1 is a more or less di-

45 agrammatic view illustrating the'general arrange--
ment of apparatus in accordance with my inven-

tion and its application to a system for feeding

liquids to & mixer, and Figure 2 is a detail view of

valves forming a part of the invention and where-

50 in the valves are in a position reverse from that
shown in Figure 1.

The system involves in "general, separate

- sources of supply from which the oil and acid are

fed to a mixing chamber, the oil being passed

55 through a displacement meter 12 in the illus-

(Cl 137—165)

trated embodiment. This meter is provided with
moving parts which are displaced in exact pro-
portion to the amount of oil which flows there-
through and in turn control a valve which con-
trols the operation of a prime mover or other
mechanism to effect a feed of acid in direct volu-
metric proportion to the amount of oil which
flows through the displacement meter. The con-
duit including the displacement meter through
which the oil is fed is indicated generally at A and
the prime mover or other mechanism for driv-
ing, the impelling mechanism for effecting the
feed of acid is indicated at B. The impelling
mechanism proper is designated at C and the
mixer to which oil and acid are fed at D. In the
particular system illustrated, the mixture of oil
and sludge is fed to a battery of centrifugal sep-
arators E in parallel. A displacement meter 12

‘in the oil feed line A controls the operation of

the prime mover B to effect an operation of this
prime mover, this operation being directly con-
trolled by the volume of oil flowing in the line A
and accordingly controlling the impeller C to ef-

fect a proportionate flow of acid to the mixer D.

In my prior Patent No. 2,009,890, I have dis-
closed a system for feeding fluids which embodies
the general arrangement of parts outlined in the
above paragraph. In the disclosure of that pat-
ent an impeller comprising relatively movable
parts is illustrated. It has been my experience

.that when an acid or other highly corrosive liquid

is passed through an impeller comprising such
moving parts, the corrosive liquid is so destruc-
tive to the moving parts that frequent replace-
ment of expensive and intricate mechanism be-
comes necessary.

Therefore, in the operation of feeding systems
where one of the liquids to be measured is very
corrosive, as in the treatment of petroleum oil
with fuming sulphuric acid, I have conceived the
idea of preventing contact between the liquid

- and moving impeller parts. To this end I force

a proportionate amount of a non-corrosive liquid
which is immiscible with the treating liquid, such
as highly treated petroleum oil, into a container
of fixed volume, which has been filled with the
corrosive treating liquid. By this method the
treating liquid will be displaced and will be de-

livered to the treating zone at the same rate at’

which the non-corrosive liquid is measured
through the impeller into the container holding

-the corrosive liquid.

In the preferred form of my invention, two
containers of fixed volume may be used whereby
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whereby acid is allowed to flow into the first con-
tainer while acid is being displaced by oil in meas-
ured amounts from the second container. When
the first container is nearly filled with acid and
the second is nearly filled with oil, the respective
connections on the oil and acid lines may be
reversed with respect to the two containers,
whereby oil may be pumped from the second con-
tainer into the first container to displace acid in
measured amounts from the first container.

In the following description I have attempted

“to disclose the invention in a simple form and it
will be shown hereinafter how modifications may.

be made in the practice of the invention with-
out departing from its scope.

Referring to the drawing more specifically by
reference characters, the oil to'be purified is fed
to the conduit {0 by a device capable of supply-
ing it at tonstant pressure, such for example, as
centrifugal pump 1. Oil supplied through con-
duit 10 is passed to conduit {0’ through a meter-
ing device 12 which centains a movable part or

‘parts which are positively displaced to an extent

and frequency whose product is directly propor-
tionate to the volume of oil ﬁowmg through the
system.

In accordance with the preferred form of the

present invention the amount of liquid, e. g.,

acid, the feed of which is effected by the im-
pelling mechanism C, is controlled by the move-
ment of pistons within the cylinders constituting
a part of the metering device, as described in my
prior patent identified above. 'To this end a
packed rod {4 iz passed through an opening. in
the casing of the metering device 12 and pro-
vided with a projection -which extends from this
rod into the path of the pistons in one of the sets
of cylinders. Thus, the arm extending from the
rod 14 is adapted to be alternately reciprocated
in opposite directions by the pistons as they ap-
proach the inner ends of their strokes. It will
be seen that the rod 14 is reciprocated in oppo-
site directions once for each complete cycle of
the metering device; i. e, it undergoes one re-
ciprocation every time a.quantity of oil corre-
sponding to the sum of the volumes of the cylin-
ders passes through the metering device. This
rod {4 in turn controls the movement of a valve

which controls the operation of a prime mover. -

or other device for actuating the impeller for ef-
fecting feed of the acid or other controlled liquid

to the mixer, in the manner I am now .about {o

describe.

In a simple form of my invention I provide two
containers 20 and 22 which are of equal and
known capacity. The containers 208 and 22 are
interconnected by means of four-way valves 24
and 26. To the inlet port of the valve 24 is con-
nected a conduit 28 which leads from the dis-
charge side of the impeller C. The inlet side of
the impeller C is connected with the discharge
port of the valve 24 by means of a conduit 30.
The intermediate ports of the valve 24 are con-
nected to the top of the containers 20 and 22 by
means of conduits 32 and 34 respectively.

The bottoms of containers 20 and 22 are also

" in communication with the intermediate ports

of the valve 26 by means of conduits 36 and 38

" respectively. ‘The inlet port of the-valve 36 is
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connected with a suitable source of acid supply
by means of a conduit 40, while the outlet port
of the valve 26 discharges into a conduit 42 which
leads to the mixer D. If the .corrosive liquid to
be measured is lighter than. the non-corrosive
liquid used as a dlsplacing L!aum intermediate
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connections of valves 24 and 26 will be reversed
with respect to the bottom and top respectively
of containers 20 and 22.

‘When the container 22 is substantially filled
with non-corrosive liquid and the container 20 is 5
substantially fiiled with acid and the valves are
in the position shown in Fig. 1 of the drawing,
and the impeller C is in operation, it is evident
that liquid will be drawn from the top of the
container 22 through the valve 24 into the con-
duit 30, through the impeller C and the conduit
28 into the inlet port of the valve 24 and through -
the intermediate valve port and conduit 32 to the
container 20. At the same time, acid is fed to
the conduit 40 and passes through the valve 26
and through the conduit 38 into the container
22 to replace any liquid which is being removed
from the top of the tank. At the same time the
liquid which is being forced into the container
20 by means of the impeller C displaces acid in
the container 20 through the conduit 36, through
the valve 26, into the condult 42 and therethrough
into the mixer D. )

The containers 20 and 22 may be provided with
sight glasses 44 and 46, respectively, and the
valves 24 and 26 may be interconnected for
simultaneous reversal by means of a hand rod 48.

Assuming the above described flow of liquid
through the respective conduits, the sight tubes
44 .and 46 may be observed to determine when
substantially all of the acid in confainer 20 has
been displaced by the non-corrosive liquid and
similarly when the container 22 has been sub-
stantially filled with acid. When this condition
is reached the hand rod 48 may be operated to
reverse the position of the valves 24 and 26 as
shown in Fig. 2 of the drawing, so that while
the impeller C is operating continuously the non-
corrosive liquid will now be taken from the con-
tainer 20 and will be forced into the container
22 to displace the acid from the confainer 22 in
measured and proportionate amounts. In this
manner the operation may be continued so that
the system is in fact contintuous and the acid may
thereby be efficiently fed to the mixer in accéurate
proportion to the amount of oil passing through
the pump {1 without contacting the moving parts
of the impeller C. Inasmuch as the valve bar-
rels move only intermittently, the corrosive ac-
tion of the acid thereon. is not so vigorous, and
furthermore non-corrodible valves may be con-
veniently provided.

" Since the acid volume of the containers 20 and
22 is known, its weight at a given level may be
readily determined and because of this fact either
of the containers 20 and 22 may be placed on a
balance to which may be affixed. two electrical
contacts in positions to make a circuit with one

of said contacts- when the acid in the container.
has reached a given weight in order to effect sole- gg
noid actuation of the valves 24 and 26 and to ..
make a reverse circuit and effect reverse actua-
tion upon fall below another given weight. . .

While.I have shown two containers for alter-
nately holding acid and oil, it is obvious that the
method of feeding may be successfully. camed
out by using a single container for acxd -an
second and separate container for oil,. and Wi
the system has been described as‘a.contzinuo
one the same may be operated: intermittently,
conditions should render such .an operation
sirable. It is obvious that, since the system )
closed one and is under pressure, and since.the.
operation of the impeller C is dependent on the
ﬂow of oil through the pump 11, any suspensxon 75
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in the operation of the pump 11 will suspend the
operation of the entire system without disturbing
the liquid balance in any part of the system.
Other and further modifications in the appa-
ratus for performing my method may become
apparent to those skilled in the art and it is there-
fore my intention to avoid limit of my invention
to the specific form of apparatus shown and to
limit the scope of my invention in no way except

as the same may be limited by the scope of the.

subjoined claims.
I claim:

1. A system for effecting proportionate, feed of-

two or more liquids comprising in combination,
a controlling conduit through which one of said
liquids is adapted to be fed, means for feeding
liquid in said controlling conduit, a metering de-
vice associated with said controlling conduit, an
impeller, means for controlling the operation of
said impeller by the operation of said metering
device, a conduit containing a displacing liquid

nterconnected with said impeller, two containers

for controlled liquid interconnected with said
last mentioned conduit by valve means, means for

selectively actuating said valve means to place

one or the other of said containers in communica-
tion with said last mentioned conduit, a conduit
interconnected with each of said containers and
through which controlled liquid is adapted to be
fed under the impelling effect of the displacing
liquid, valve means interconnecting each of said

‘containers with said controlled liquid conduit and

means for selectively actuating said last men-
tioned valve means for placing one or the other

of said confainers selectively into communica-

tion with said controlled liquid conduit.

2. A system for effecting proportionate feed of
two or more liquids comprising in combination,
a controlling conduit through which one of said
liquids is adapted to be fed, means for feeding
liquid in said controlling conduit, a metering de-
vice associated withssaid controlling conduit, an
impeller, means for conirolling the operation of
said impeller by the operation of said metering
device, a conduit containing a displacing liquid
interconnected with said impeller, two containers
for controlled liquid interconnected with said
last mentioned conduit by valve means, means
for selectively actuating said valve means to place
one or the other of said containers in communica-
tion with said last mentioned conduit, a conduit
interconnected with each of said containers and
through which controlled liquid is adapted to be
fed under thé impelling effect of the displacing
liquid,  valve means interconnecting each of said
containers with said controlled liquid conduit,
means for selectively actuating said last men-
tioned valve means for placing one or the other

“of said containers selectively into communication
with said controlled liquid conduit, and means.

interconnecting sald valve means for conjoint op-
eration whereby the container placed into com-
munication with the conduit interconnecting said
impeller and containers is at the same time
placed into communication wlth the controlled

. liquid conduit.

3. A system for éﬁectmg proportionate feed of

. two or more liquids comprising in combination,

" g controlling conduif through which one of said

liquids is adapted to be fed, means for feeding
liquid in said controlling conduit, a metering de-
vice associated with said controlling conduit, an
impeller, means for controlling the operation of
sald impeller by the operation of said metering
device, a conduit containing a displacing liquid

3

interconnected with said impeller, two containers
for controlled liquid interconnected with said
last mentioned conduit, a return displacing liquid
conduit from said containers to said impeller,
valve means selectively interconnecting said con-
tainers with said displacing liquid conduit and
said return displacing liquid conduit and means
for.selectively operating said valve means to place
one of said displacing liquid conduits into com-
munication with one of said containers and the

. other of said displacing liquid conduits into com-

munication with the other of said containers.

4. A system for effecting proportionate feed of
two or more liquids comprising in combination,
a controlling conduit through which one of said
liquids is adapted to be fed, means for feeding liq-
uid in said controlling conduit, a metering device
associated with said controlling conduit, an im-
peller, means for controlling the operation of said
impeller by the operation of said metering device,
& conduit. containing a displacing liquid inter-
connected with said impeller, two containers for
controlled liquid interconnected with said last
mentioned conduit, a return displacing liquid con-
duit from said containers to said impeller, valve
means selectively interconecting said containers
with said displacing liquid conduit and said re-
turn displacing liquid conduit, valve means inter-
connecting said containers selectively with a
source of controlled liquid under pressure and
interconnecting said containers selectively with
a conduit through which said controlled liquid is
adapted to be fed, and means for actuating said
last-mentioned valve means to place one of said
containers selectively into communication with
the supply of controlled liquid and with the re-

- turn displacing liquid conduit while placing the
- other of said containers into communication with

the feed line of the displacing liquid conduit and
into communication with the controlled liquid
feed conduit.

5. A system for effecting proportionate feed of
two or more liquids comprising in combination,
& controlling conduit through which one of said
liquids is adapted to be fed, means for feeding
liquid in said eontrolling conduit, a metering de-
vice associated with said controlling conduit, an
impeller, means for controlling the operation of
said impeller by the operation of said metering
device, a conduit containing a displacing liquid
interconnected with said impeller, two containers
for controlled liquid interconnected with said

last mentioned conduit, a return displacing liquid-

conduit from said containers to said impeller,
valve means selectively interconnecting said con-
tainers with said displacing liquid conduit and

‘said return displacing liquid conduit, means for

selectively operating said valve means to place
one of said displacing liquid conduits into com-
munication with one of said containers and the
other of said displacing liquid conduits into com-
munication with the other of said containers,
valve means interconnecting said containers se-
lectively with a source of controlled liquid under
pressure and interconnecting said containers se-
lectively with a conduit through which said con-
trolled liquid is adapted to be fed, means for

. actuating said last-mentioned valve means to

place one of said containers selectively into com-
munication with the supply of controlled liquid
and with the return displacing liquid conduit
while placing the other of said containers into
communication with the feed line of the displac-
ing liquid conduit and into communication with
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controlhng all of said valve means for simulfane-
ous operation.

6. A liguid feeding system comprising an im-

peller, a conduit coniaining a displacing liquid
interconnécted with said impeller, two containers,
a return displacing liquid eonduit from said con-
tainers to said -impeller, valve means selectively
interconnecting said containers with. said displat-
ing liguid conduit and said return displacing

liquid conduit and means for selectively operat- .
" ing said valve means to place onhe of said displac-

ing liquid conduits into communication with one
of said containers and the other of said displacing

liquid conduitsinto communica.tion with the other

of said containers.

7. A liquid feeding system comprising an im-
peller, a conduit containing a displacing liquid
interconnected with said impeller, two containers,
valve means interconnecting said containers se-
lectively with a source of controlled liquid under
pressure and interconnecting said containers se-
lectively with a conduit through which said con-~
trolled liquid is adapted to be fed, and means for
actuating said last-mentioned valve means to
place one of said containers selectively into com-
munication with the supply of controlled liquid
and “with the return displacing liquid conduit
while placing the other of said containers into
communication with the feed line of the displac-
ing; liquid conduit and into communication with
the controlled liquid feed conduit.

2,064,799

8. A liquid feeding system comprising an im-
peller, a conduit containing a displacing liquid
interconneeted with said impeller, fwo. containers
for controlled liquid interconnected with said last
mentioned eonduit, a. return displacing liquid con-
duit from said containers to said impeller, valve
means selectively interconnecting said containers
with said displacing liguid conduit and said re-
turn displacing liquid conduit, means for selec-
tively operating said valve means to place one of
said displacing liquid conduits into communica-
tion with one of said containers and the other of
said displacing liguid conduits into communica-
tion with the other of said containers, valve means
interconnecting said containers selectively with
a source of controlled liguid under pressure and
interconnecting said.containers selectively with a
conduit through which said controlled liquid is
adapted to be fed, means for actuating said last-
mentioned valve means to place one of said con-
tainers selectively into communication with the
supply of controlled liquid and with the return
displacing liquid conduit while placing the other
of said containers into communication with the
feed line of the displacing liquid conduit and into
communication with the controlled liquid feed!
conduit, and means for controlling all of said
valve means for simultaneous operation.

LEO D. JONES.
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