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This invention relates generally to tank cleaning ap-
paratus and, more particularly, to apparatus for removing
extraneous liquid and sediment from underground storage
tanks.

It is often desirable to store substances such as fuels,
chemicals and other liquids in underground tanks. How-
ever, one disadvantage of this type of storage is the diffi-
culty of removing water and sediment from the bottom of
the tank.

At one time, the water and sediment could be removed

only from the area of the tank immediately below the .

filler pipe which extends to ground level, however, there
are now available devices for cleaning other areas of the
tank bottom. However, these prior art devices have dis-
advantages which are overcome by the present invention.
For example, one type of known apparatus incorporates
a weighted probe head which is connected to the end of a
flexible hose. In order to provide for manipulation of the
probe head across the bottom of the tank, a chain is in-
serted in the hose and fixed thereto at the probe end.
Other prior art devices utilize an external steel strap or a
plurality of hinged smaller straps or links secured to the
outside of the hose. However, all of these prior art at-
tempts to provide the flexible hose with means which per-
mits manipulation thereof across the bottom of the tank
detract from the reelability of the hose. As a practical
manner, it is very desirable to be able to wind the flexible
hose on a reel during a cleaning operation.

Consequently, one of the objects of this invention is to
provide a tank cleaning apparatus wherein the flexible
hose conrected to the probe head is provided with means
which permits the probe head and hose to be directed
along the bottom of the tank and also permits the hose
easily to be wound upon a'reel.

Another disadvantage of the prior art tank cleaning
devices is the restriction on the size of the probe head
which scavenges the bottom of the tank. In the past, the
probe head has been limited in size by the diameter of
the filler pipe which connects the tank to the surface of
the ground. Since such a small probe head can clean
only a very small area at one time, the tank cleaning
operation was extremely time consuming and, further-
more, it was very possible to miss certain areas of the
tank bottom.

Therefore, another object of this invention is to provide
a tank cleaning probe head which may be inserted through
the relatively restricted filler pipes of underground tanks
but which will scavenge a much larger area of the tank
bottom for each discrete position of the probe head.

Other objects and advantages of this invention will be-
come apparent from the following written description and
accompanying drawings which disclose in detail a pre-
ferred embodiment of this invention.

In the drawings:

FIGURE 1 shows a preferred embodiment of a com-
plete tank cleaning apparatus embodying this invention
and particularly illustrates the reelability of the flexible
hose;

FIGURE 2 shows the manner in which this apparatus
is utilized to scavenge or clean the bottom of an under-
ground gasoline tank;

FIGURE 3 is a combined plan view and sectional view
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of the probe head and adjacent flexible hose construction;

FIGURE 4 is partially cutaway side view of the ap-
paratus shown in FIGURE 3; and

FIGURE 35 is a perspective view of another embodi-
ment of the probe head.

FIGURE 1 shows the complete tank cleaning apparatus
as actually used in practice. The apparatus comprises a
flexible hose 18, a probe head 12 and a pair of flexible
plastic tubes i4, 16 connected by a Y connector 18 to
probe head 12. These flexible tubes have a plurality of
openings 28 for removing water and sediment from the
bottom of an underground gasoline tank. The ends of
these tubes are closed by any suitable means such as plugs
22 and 24. As will be shown later, the underside of
probe head 12 also has openings therein for withdrawing
water and sediment from the bottom of the tank.

The hose is shown wound upon a reel generally desig-
nated by the reference numeral 26. The water and sedi-
ment withdrawn from the tank passes through hose 1¢
and is drawn by a pump 28 through a pipe 36 and dis-
charged through a clear plastic hose 32 which is pur-
posely made transparent so that the operator of the
cleaning apparatus can observe the nature of the material
being withdrawn from the bottom of the tank.

Also shown in FIGURE 1 is a guide pipe 34 whose top
end 36 projects above the ground level and whose bottom
end 38 extends to the bottom of the tank. An opening 40
in pipe 34 near its bottom end provides an exit for the
hose and probe assembly near the bottom of the tank.
The extreme lower end of pipe 34 below. opening 40 is
blocked to provide an inclined surface 42 which directs
the hose and probe head assembly along the tank bottom
in the desired direction.

The diameter of probe head 12 must be smaller than
the internal diameter of guide pipe 34. However, flexible
tubes 14 and 16 may be drawn together when the appa-
ratus is inserted in the guide pipe. When tubes 14 and
16 exit from the opening 4¢ into the bottom of the tank
they are once again free to spread open to the position
illustrated in FIGURE 1 to cover a very large area of
the tank bottom.

FIGURE 2 shows an underground cylindrical tank 44
having a filler pipe 46 which extends to the ground sur-
face 48. To clean the bottom of tank 44, one first passes
guide pipe 34 through filler pipe 46 into the tank in such
a manner that the opening points in the direction that the
operator desires the probe head to travel. Hose 10 carry-
ing the probe head assembly is then unreeled from
ree] 26 and inserted into pipe 34. As previously men-
tioned, during this stage of the operation, the flexible
tubes 14, 16 are drawn together so that they easily fit
within pipe 34. The probe head assembly and hose 19
exit from the opening 40 in the bottom of pipe 34, As
the hose is unwound from reel 26, probe head 12 is pushed
along the bottom of the tank and tubes 14, 16, now spread
apart, travel across the bottom of the tank removing water
and sediment by means of the suction applied by pump
28.  As will be discussed later, hose 10 is designed so that
it will ‘bend in only one direction to assure that probe
head 12 and flexible tubes 14, 16 lie flat on the bottom
and travel in a predetermined direction. Since tank 44
is cylindrical, it is not generally necessary to sweep the
probe angularly with respect to guide pipe 34 in order to
remove all the water and sediment. However, if a flat-
bottomed tank, for example, is being cleaned, pipe 34 may
be rotated in order to change the position of opening 40
with respect to filler pipe 46, thereby directing the probe
head over all areas of the tank bottom.

FIGURES 3 and 4 show in greater detajl the structure
of hose 19, probe head 12 and flexible tubes 14 and 16.
In order to rerider hose 10 bendable in only one direction
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when it is inserted into underground tank 44, a spring
steel strap 50 is placed in the hose and extends the length
thereof. Strap 50 is rigidly fixed to probe head 12 by
means of a fitting 52 which extends into the lower end
of hose 10 and also into a bore 54 extending centrally
through the length of probe head 12. Steel strap 50 is
inserted in a slot in fitting 52 and welded thereto at
points 56. Hose 19 is secured to fitting 52 by means of
a hose clamp 58 and the fitting is fixed to probe head
12 by means of a set screw 60.

As shown in FIGURE 4, steel strap 58 permits hose
10 to bend only in one direction as it exits from opening
40 in guide pipe 34 and directs the hose along the bottom
of the tank. For best results, it has been found that
the width of strap 30 should be equal to, or slightly
greater than, the inside diameter of hose 16. If the
width of strap 50 is less than the internal diameter of hose
19, the hose will twist and deviate from the preferred
straight course as the hose is lowered into the tank and
guided along the bottom of the tank. On the other hand,
if strap 50 is substantially wider than the inside di-
ameter of hose 18, the hose will collapse when pump
28 applies suction thereto.

FIGURE 4 also shows an enlarged view of the bottom
end 38 of the guide pipe 34. Opening 40 has an inclined
lower surface 42 provided by a blocking member 59 to
permit the hose and probe assembly easily to exit from
the opening.

Also as shown in FIGURE 4, probe head 12 has an in-
clined front surface 62 which permits the head to slide
over obstacles which may be encountered on the bottom
of tank 44. A slot 64 is formed in the center of the bot-
tom of probe head 12 and is connected to a bore 54
via three communicating countersunk passages 66. Con-
sequently, when suction is applied to hose 16, water and
sediment are drawn through slot 64 and passages 66 into
bore 54 and then up hose 10. Another bore 68 is
formed through the inclined surface 62 and joins bore
54. A Y connector 18 is inserted in bore 68, thereby
permitting the two arms of the connector to extend for-
wardly from probe body 12. Flexible tubes 14 and 16
are fitted over the arms of connector 18 and secured by
suitable hose clamps 72 and 74.

The desirablity of this apparatus for cleaning cylindrical
underground tanks is quite obvious. The relatively heavy
probe head 12 hugs the bottom of the tank. Water and
sediment are sucked up through slot 64 and also through
apertures 20 in the flexible tubes 14, 16 connected to
the front end of probe 12. Since these tubes are flexible
and connected to Y connector 18, they spread out along
the bottom of the tank and cover a very large area,
thereby removing water and sediment in a much more
efficient and complete manner than can be accomplished
by prior art devices.

In practice, the probe head 12 is constructed of stain-
less steel and is approximately five inches long, ¥2 inch
thick and 7% inch wide. The bottom is slightly rounded
to conform with the inside of guide pipe 34. The front
surface 62 is sloped at a 45° angle. Bore 54 is % inch
in diameter and extends from the hose end of the probe
12 to within one inch of the surface 62. Bore 68 has a
diameter of approximately % inch. Slot 64 is approxi-
mately three inches long, ¥ inch wide and 3¢ inch deep.
Communicating passages 66 are Y8 inch in diameter.
The flexible hoses 14, 16 are approximately eighteen
inches long.

FIGURE 5 shows another embodiment of the probe
head assembly for use with hose 18. In this case, the
probe body 80 is cylindrical and carries external threads
82 upon which is threaded an external sleeve 84. A slot
86 is formed in the bottom of probe body 12 to permit
water to be drawn therethrough when suction is applied
to hose 10. The total suction applied to the bottom of
the tank via opening 76 may be controlled by adjusting
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the position of sleeve 84 along the length of the probe
body 8.

Another feature of this embodiment is the provision of
a flared plate 88 fixed to probe body 1Z near hose 10.
This flared plate prevents the probe from catching on
guide pipe 34 as the hose and probe assembly are with-
drawn from the tank after a cleaning operation.

A preferred embodiment and another embodiment of
this invention have been described and illustrated in de-
tail with reference to a gasoline tank. However, it is
recognized that modifications of these embodiments will
be obvicus to those skilled in the art to which this inven-
tion appertains and that the present invention can be
used for cleaning tanks used for storing liquids other
than gasoline. Consequently, such modifications are con-
sidered to be within the scope of the invention which is
intendad to be limited only as defined in the appended
claims.

What is claimed is:

1. An apparatus for removing extraneous liquid and
sediment from the bottom of a liguid-filled tank compris-
ing a length of flexible hose having one end adapted to
be connected to a source of suction, an elongated spring
metal strap in said hose to permit the hose to bend in only
one direction, a probe head on the other end of said flex-
ible hose and fixed to an end of said strap, said probe
head having a fluid passage therein in fluid communica-
tion with said other end of said flexible hose, and elon-
gated flexible tubular means connected to said head for
fluid flow communication with said hose and having an
opening therein for drawing said extraneous water and
sediment therethrough.

2. An apparatus as defined in claim 1 wherein the flex-
ible tubular means comprises a pair of elongated flexible
tubes, each having its free end closed and a plurality of
openings along its length, said tubes being adapted to
diverge at their free ends when the probe head is moved
along the bottom of said tank.

3. An apparatus as defined in claim 1 wherein the
width of the steel strap is equal to or slightly greater than
the inside diameter of said hose.

4. A probe head for use on the end of a flexible hose
connected to a source of suction for removing extraneous
water and sediment from a liquid-filled tank comprising
a probe body having a bottom and front and rear ends,
a first opening in said rear end for connecting said probe
body in fluid flow communication with a flexible hose, a
countersunk second opening in said bottom in flow com-
munication with said first opening, a third opening in said
front end in flow communication with said first opening,
and flexible tubular means on said body in fluid flow com-
munication with said third opening, said tubular means
having an opening therein.

5. A probe head for use on the end of a flexible hose
connected to a source of suction for removing extraneous
water and sediment from a liquid-filled tank comprising
a probe body having a bottom and front and rear ends,
a first opening in said rear end for connecting said probe
body in fluid flow communication with a flexible hose,
means in said bottom for removing said extraneous water
and sediment from the bottom of said tank, said bottom

eans being in flow communication with said first open-
ing, a second opening in said front end in flow communi-
cation with said first opening, and means for adjusting
the size of said bottom means.

6. A probe head as defined in claim 5 wherein said
probe body is elongated and said bottom opening is shorter
than the length of said body, said adjusting means com-
prising a sleeve mounted on said probe body for move-
ment along the length thereof.

7. A probe head for the end of a flexible hose con-
nected to a source of suction and used to remove ex-

- traneous liquid and sediment from a liquid filled tank com-
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prising in combination:
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a probe body having a passage therein for fluid flow
communication with said flexible hose, said probe
body having a countersunk opening in the bottom
thereof in fluid flow communication with said pas-
sage, and

a pair of flexible tubes mounted on the end of said body
in fluid flow communication with said passage, each
of said tubes having aperture means therein for per-
mitting removal of extrancous liquid and sediment
therethrough.

8. A probe head for the end of a flexible hose con-
nected to a source of suction and used to remove ex-
traneous liquid and sediment from a liquid filled tank into
and out of which said hose is guided through an opening
in a guide pipe, comprising in combination:

a probe body having a passage therein for fluid flow

communication with said flexible hose, and

flexible tubular means mounted on said body in fluid
flow communication with said passage, said tubular
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means having an opening therein for permitting re-
moval of said extraneous liquid and sediment there-
through, said probe body being elongated and having
a flared guide plate thereon for guiding said probe
head back into said guide pipe opening when said
fleixble hose and probe head are withdrawn from the
tank through said guide pipe opening.

2,332,940
2,975,791
3,039,463
3,170,180
3,183,940

References Cited by the Examiner

UNITED STATES PATENTS

10/1943
3/1961
6/1962
2/1965
5/1965

Senke e 15—1.7
Pansini _______._ e 15—17X
Dickey et al.._____ 251—145 X
Winston et al. —_______ 15—1.7
Alquist et al. ______ 15—246.5 X

CHARLES A. WILLMUTH, Primary. Examiner.
EDWARD L. ROBERTS, Assistant Examiner.



