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5 Claims.

The invention relates to apparatus for quickly
and economically removing from storage tanks
the accumulation of viscous tar or semi-fluid tar,
oil sludges and the like.

The principal object of the invention, generally .

considered, iIs to provide a steam jet pump or ejec-
tor which can be readily inserted in the storage
tank without a partial dismantling of the same,
said pump being so designed, arranged and con-
nected as to convert the residue collected in the
tank bottom, irrespective of its condition, into a
fluid mixture which is conveyed to a point of dis-
posal by conveying means attached to the said
pump or ejector.

Another object of the invention is te provide a
steam pump or ejector which may be readily in-
serted into the clean-out opening of a tank, said
pump having means for collecting residue and

converting the same into fluid, and further means:

for forcing said fluid under pressure through a
conduit to its point of disposal.

Another object of the invention is to provide
means for removing tank sludge from storage
tanks and the like so that the.sludge is converted
into a fluid of such viscosity and composition that
the same may be utilized as a fuel for boilers or
the like.

Still another object of the invention is to pro-

' vide a steam jet pump having a plurality of in-
teriorly arranged nozzles so positioned and dis-
posed as to receive and discharge the tank sludge
or residue-at a much faster rate than heretofore
deemed possible and with sufficient .pressure to
overcome variations in diScharge levels as great
as twenty feet,

Other objects of the invention will hereinafter .

be pointed out in connection with the detailed
description of the preferred embodiment of the
device illustrated in the accompanying drawing,
in which:

PFigurelis a horizontal cross section of a steam
jet pump embodying my invention.

Figure 2 is a vertical cross section taken sub-
stanmally on the line 2—2 of Figure 1. :

Throughout the specification and drawing like
parts are designated by like reference characters.
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form of scale, water and other undesirable ma-
terial. These undesirable materials tend to settle

.on the bottom of the tank from each filling of

the tank and thus accumulate over a period of
days and months, until finally this accumulation
so reduces the capacity of the tank and inter-
feres with the flow of oil from the discharge ori-
fices that it is necessary to cut off the tank and
to clean this accumulation from the bottom
thereof,

In addition to the materials noted in the pre-.
ceding paragraph there is always a tendency in
asphaltic base 0ils to deposit along with the other
impurities the asphaltic tars which, being of .
greater specific gravity.than the oil, settle to the
bottom of the tank, and these asphaltic deriva-
tives and tar mix with the sand and other im- .

~purities to form in the bottom of the tank a layer

of greater or less depth which, depending upon
the character of oil may be viscous, semi-fluid or
semi-hard, as the case may be.

It has been the common practice in the clean-
ing of these storage tanks to remove one or more
of the sectional parts of the wall and to place
men within the tank with shovels, scoops and in
some cases with pick axes and the like to remove
these accumulations by wheelbarrows or buckets.

Steam -jet nozzles have been used and often
with great success in removing this accumulation
and the steam jet nozzles have been so construct-
ed as to be handled by one or {two men and to be
readily -insertible within the tank through the
ordinary clean-out opening. Where the tank
sludge- is fluid or semi-fluid the ordinary steam
jet nozzle will operate quite successfully and af-
fords a much more inexpensive method of clean-
ing tanks than does the pick and shovel method

: described above,

It has been found, however, that where the ac-
cumulation within the tank, by reason of disuse

. or by reason of the particular characteristics of
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Before describing the invention in-detail it is .

believed that it will lead to a better understand-
ing of the device to briefly point out a few of the
problems which arise in connection with the
cleaning of oil storage tanks in refineries, ships
and the like.

The oil storage tanks of réfineries are adapted
‘to receive the crude ofl directly from the well and
there is always mixed with such oil sand, rust, a
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the oil stored therein, is extremely heavy by rea-
son of the carbonization of the deposits that the
ordinary steam jet.nozzle is incapable of effecting
the removal of this heavy carbonized sludge. It
is therefore the principal object of my invention
to provide a steam jet nozzle so arranged and
constructed that this heavy carbonized sludge
can be adequately and quickly handled and the
fluid which results from the passage of this ma-
terial through my improved pump is sufficiently
fluid to be utilized as a fuel rather than becom-
ing, as in the past, a waste product which is ex-
ceedingly -difficult to dispose of and extremely
costly in handling. :
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Having worked for a long period with steam jet
pumps which are now on the market, I have de-
termined the specific faults that these pumps
possess and have devised the improved form
which, in actual tests, has shown a very high de-
gree of efficiency and a capacity far in excess of
any of those steam jet pumps which are now on
the market.

The steam jet pump in its entirety is indicated
by the reference character 1 and comprises an
intuke nozzle 2 which is adapted to be screw-
threadedly received into the outer end of the cen-
ter throat piece 3, the throat piece 3 being in turn
threadedly received within one end. of the dis-
charge nozzle piece 4 t6 which is attached a dis-
charge line or conduit 5. Interposed between the
throat piece 3 and the intake nozzle 2 and the
discharge nozzle 4 are spacer rings & and 71, the
thickness of which, as will be readily apparent,
controls the size of the annular steam jet open-
ings 8 and 9, respectively. The throat piece 3 is
preferably formed with an intermediate circular
passage 10 which, at opposite ends, merges into
the tapered ends 1 and 12, respectively,

The nozzle 2 has an inwardly tapering portion
which projects into the tapered portions 11 of
the throat piece 3, as clearly shown in the draw-
ing and therefore the thinner the spacer ring 1
is made the smaller is the opening 9 between the
throat piece and the steam chamber 9¢ formed
at the outer end of the portion 3. It will be ob-
vious, therefore, that, since the taper of the outer
surface of the nozzle 2 is slightly greater than the
taper of the portion 1t of the throat piece 3, by
increasing or decreasing the thickness of the ring
1 the circular orifice connecting the steam cham-
ber 9a¢ with the central opening {0 can be varied

as desired, that is the thinner the ring 7 is made °

the smaller will be the orifice and conversely the
thicker the ring 7 is made the greater will be the
areg of the orifice 9.

The configuration of the part 4 is such that the-

thinner the ring 6 is made the greater will be
the area of the discharge opening 8 due to the
slight taper 13 on the interior of the nozzle 8
and the conformation of the outer portion of the
tapered portion 12 of the throat 3.

By the means which I have described a very ac-

curate determination of the area of the two steam
jets from the respective steam chambers 8a and
9a can be determined by the thickness of the re-
spective rings 6 and 7 and since these rings are
on the exterior of the pump they are open to
inspection and by previous calibration it can be
determined from this inspection the respective
areas of the discharge openings from the respec-
tive steam chambers. .

The intake nozzle piece 2 is provided with an
internally threaded end for receiving the intake
nipple {4. Separate valved steam inlets 15 and
16 are provided, the valve members being graph-
ically illustrated by the cross lines between the
steam pipes and the respective openings into the
portions 3 and 4 of the pump.

Opposite the inlet for the steam jet 16-1 pro-
vide an opening {7 closed by a plug 18. By this
arrangement, no matter what the relative posi-
tion of the part 4 bears to the part 3, it will be
obvious that the steam inlets into the respective
chambers 8¢ and 9¢ are never more than a quar-
ter of a turn apart and in ready position for the
attachment to a steam line without the necessity
of providing a high degree of flexibility in the
steam hoses 15-and 6.

It will be noted that I preferably form the rela-
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tively slender cylindrical portion of the throat
plece with reinforcing ribs 9 clearly shown in
Figure 2, said ribs merging at opposite ends into
the thickened portions of the throat piece and
thus form the throat piece of sufficient strength
to withstand the high pressures which are gen-
erated within the throat piece by the passage of
the sludge therethrough. . .

It will be further noted that the tapered por-
tion (3 of the discharge portion 4 increases in di-
ameter to & point adjacent its connection with
the conduit § and I find that this increase in di-
ameter of the discharge nozzle greatly facilitates
the passage of the fluid sludege and prevents the
building up of back pressures and the tendency
of the steam as in prior nozzles to flash back out
through the nipple 4.

The action of the pump is as follows:

The two steam jet openings having been prop-

"~ erly adjusted by means of the rings 6 and 17 to

provide clearance of approximately # of an inch
between each nozzle and the adjacent portion of
the pump, the steam valves are opened and high
pressure steam will enter the steam chambers 8a

and 8%a and discharge through the respective

openings 8 and 9. With the steam at approxi-
mately one hundred pounds pressure per square
inch the velocity of the steam will be, through
the jet openings, approximately three thousand
feet per second. This, of course, ‘will create a
terrific suction through the nipple 1§ and will at
the same time provide sufficient heat to reduce the
sludge to a readily flowable fluid.

It will be noted that in the device described the
interaction between the two steam jets automat-
ically takes place, the intake nozzle acting as a
suction nozzle which discharges the material taken

- in through the nipple into the relatively narrow

throat passage, while the discharge jet through’
the orifice 8 breaks up the material into frag-
ments and provides a powerful steam  stream
through the conduit § which is thus able to carry
a fluid or semi-fluid material despite any vari-
ation in elevation between the steam pump and
the major portion of the conduit which would be
the case should the steam jet pump be used for
instance in cleaning the storage tank of a vessel
and consequently the eonduit would have to be
formed as a gooseneck in order that the dis-
charge from the storage tank could be lifted above
the elevation of the tank and through the open-.
ing through which the conduit would extend.

As I have previously pointed out, when the de-
vice is in operation, and assuming that the ma-
terial to be removed is relatively hard, it will be
obvious from the restricted portion of the throat
10 that this hardened material will be compressed
and at the same time subjected to a terrific heat
caused by the high pressure steam from the open-
ing 8 so that actually the lumpy material picked
up by the nipple (4 is converted into a fluid by
the time it passes through the throat into the
enlarged chamber of the part 4, at which time it
will be again subjected to the powerful influence
of the second steam jet issuing from the nozzle 8.

I claim:

1. A jet pump comprising a throat body hav-
ing an outwardly flared portion adjacent one end
thereof, an intake nozzle extending into said body
at one end thereof, a central opening in said in-
take nozzle, means directing a column of fluid
out of said intake nozzle for drawing material
through said central opening into said throat
body, a discharge nozzle at the flared end of said

T8 throat body, means directing a column of fluid
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out of said discharge nozzle for drawing mate-
rial out of said throat body, and means associ-
ated with said throat body for adjusting each of
said nozzles.

2. A jet pump comprising a throat body having
an outwardly flared portion adjacent one end
thereof, a hollow conical member extending into
and threadedly associated with said throat body
adjacent one end thereof to form an intake noz-

‘zle means communicating with the interior of

said throat body adjacent said member for caus-
ing a column of fluid to pass through said intake
nozzle for drawing material into said throat body,
another member sleeved over and threadably as-
sociated with the opposite end of said throat body
‘to form therewith a discharge nozzle, means com-
municating with said second member for caus-
ing a column of fluid to pass through said dis~
charge nozzle and drawing material out of said
throat body, and exterior adjusting means inter-
posed between both of said members and throat
body for controlling the openings of both of said
nozzles.

3. A jet pump comprising a tubular throat body
having a large end, restricted intermediate por-
tion and flared end, a tubular member extending
Into said large end to form an intake nogzzle, ad-
Jjusting means interposed between said large end
and tubular member for determining the opening
of said intake nozzle, a second member sleeved
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over and secured to said flared end to form a.
discharge nozzle, and adjusting means interposed
between said second member and tubular throat
body for determining the opening of said dis-
charge nozzle,

4. A jet pump comprising g tubular throat body
having oppositely flared ends, hollow conically
shaped means removably secured to and extend-
ing into one end of said tubular throat body to
form an intake nozzle, means surrounding and
removably secured to the opposite end of said
tubular throat body to form a discharge nozzle,
and adjusting means interposed between exterior
portions of both of said means and said tubular
throat body for determining the openings of said
intake and discharge nozzles.

5. A jet pump comprising a throat portion hav-
ing a central opening therein, said opening termi-~
nating in oppositely directed outwardly flared
portions, the intermediate portion of said opening
being circular in cross section, s nozzle portion
entering one of said flared portions and thread-
ably connected to the throat portion, a second
nozzle sleeved over the opposite end of said throat
portion, said last named nozzle having an inward-

ly tapéring interior wall, said nozzles and the

adjacent portion of the throat forming a plurality

of spaced jet openings, and means for adjustably

regulating the size of said jet openings,
SIGMUND SCHWARZ.




