
I United States Patent 1111 3,631,880 

[72] Inventor William B. l-lansel [56] References Cited 

Mal“; Pa- UNITED STATES PATENTS 
gll’eP; N°' :5’: 02 1970 318,689 5/1885 Breese ........................ .. 417/61 x 

[45] Patented J5. '4’1972 2,858,843 11/1958 Muller ........................ .. 137/172 
[73] Assignee Sun Oil Company of Pennsylvania 1 Primary Examiner-Robert M. Walker 

Philadelphia, Pa. Atmrneys—George L. Church, Donald R. Johnson, Wilmer E. 
McCorquodale and Frank A. Rechif 

[54] SUCTION ARRANGEMENT FOR PUMPS 
2 Claims, 7 Drawing Figs. ABSTRACT: A ?exible hose, supported at one end by a ?oat 

in a subterranean liquid fuel storage tank, provides a ?oating 
[52] US. Cl ............................................... Suction or intake for th‘? discharge pump of the fuel dispensing 

l 511 in: CI .................. .. 1516: 1/20 aPPa’amS- F°Y use “"1 an abovesround or Surface-type 
' IIIIIIIIIIIIIIIIIIIIIIIIIIII " |50;,b'21/oO 867d 5/66 discharge pump, the ?oat and the hose are sized to be inserta 

1501 Field 61 Search .......................................... .. ’ 416/61; We in“) the tank from above the same. by way of the Suction 
pipe mounted in the tank, after the lower portion of the suc 
tion pipe has been cut off. The ?oating suction arrangement 
can also be used with discharge pumps of the submersible 

“type 

239/182; 210/242; 222/464, 564; 137/172 

T 
.nnmilhh. 



3.631.880 
SHEET 1 OF 2 

/ ///// 
s ////// 

//// 

PATENTEDJM 41912 

a Z 

w/ / 

INVE NTORZ 
HANSEL 

ATT Y. 

BY 





‘3,631,880 
1. 

SUCTION ARRANGEMENT FOR PUMPS 

This invention relates to a suction arrangement for pumps, 
and more particularly to a suction or intake arrangement for 
discharge pumps utilized in connection with subterranean 
liquid fuel (e.g., gasoline) storage tanks. 

In underground tanks used in service stations for the storage 
of liquid fuel to be dispensed, during normal operations (for 
example, as a result of the condensation of moisture on the 
walls of the tank) water, rust, scale, etc. accumulate and fall to 
the bottom of the tank. It is very desirable to avoid pumping 
any of this extraneous material out of the tank along with the 
fuel being dispensed. Such-extraneous material should be left 
in the storage tank, to be removed when the tank is periodi 
cally cleaned. 
Underground tanks of the aforementioned character may 

have mounted therein a rigid suction pipe (extending verti 
cally in the tank, and connected at its upper end to an 
aboveground or surface pump), or they may have therein a 
submersible pump which has its intake located near the bot~ 
tom of the tank. One rather obvious way to avoid pumping up 
undesired material from the bottom of the tank would be to 
shorten the pump suction or intake su?'lciently (that is, raise it 
above the bottom of the tank) so that the suction would never 
reach the bottom layer of extraneous material. However, this 
would reduce the effective storage capacity of the tank to such 
an extent as to be impractical and uneconomic. 
An object of this invention is to provide a novel suction ar 

rangement for the discharge pump associated with a subter 
ranean liquid storage tank. 
Another object is to provide a novel pump suction arrange~ 

ment for an underground liquid fuel storage tank which ena 
bles fuel only to be pumped from the tank, yet doe not reduce 
to any appreciable extent the e?'ective storage capacity of the 
tank. 
A further object is to provide a discharge pump suction ar 

rangement for underground tanks which can be readily in 
stalled in existing tanks. 
A still further object is to provide a novel ?oating suction 

arrangement for a discharge pump associated with a subter 
ranean gasoline storage tank. 
The objects of this invention are accomplished, brie?y, in 

the following manner: A suction or intake arrangement for an 
aboveground discharge pump used in conjunction with a sub~ 
terranean liquid fuel storage tank comprises a ?exible tube 
one end of which is attached to a ?oat and the opposite end of 
which is secured to the lower end of a suction pipe mounted 
within the tank. To install such an arrangement in an existing 
tank, the lower portion of the suction pipe is ?rst cut o?‘, and 
then the assembly of ?oat, tube, and securing means is passed 
downwardly through the pipe into the tank. The tube end is 
then secured to the lower (cut) end of the suction pipe upon 
actuation of a suitable clamping tool which is manipulated 
from the surface. 
A similar ?oating suction arrangement may be used with a 

submersible pump mounted within the tank, but in this case 
one end of the ?exible tube is connected to the submersible 
pump prior to insertion of the latter into the tank. 
A detailed description of the invention follows, taken in 

conjunction with the accompanying drawings, wherein: 
FIG. 1 is a schematic illustration of the interior of a storage 

tank, showing a ?oating suction arrangement according to one 
embodiment of this invention in two different operating posi 
trons; 

FIG. 2 is a cross~sectional illustration of the ?oating suction 
arrangement of FIG. 1, in condition for installation in an exist 
ing storage tank; 

FIG. 3 is a cross section taken along line 3-3 of FIG. 1; 
FIG. 4 is a cross-sectional view of a ?oating suction arrange 

ment, assembled with an insertion tool, in position in a suction 
pipe and ready to be installed therein; 

FIG. 5 is a cross section taken along line 5-5 of FIG. 4; 
FIG. 6 is a schematic illustration of the interior of a storage 

tank, showing another embodiment of the ?oating suction ar— 
rangement; and 
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2 
FIG. 7 is a view of the FIG. 6 embodiment, in another 

operating position. ' 

Refer ?rst to FIG. 1, which illustrates an installed pump suc 
tion arrangement according to one embodiment of this inven- ' 
tion. A vertical section through a subterranean liquid fuel 
(e.g., gasoline) storage tank 1 is shown; as illustrated, tank 1 
may have a cylindrical cross section with its longitudinal axis 
extending substantially horizontally. A suction pipe or suction 
tube 2 (by way of example, 1% inches in diameter) is mounted 
within tank 1, this rigid pipe extending downwardly (verti 
cally) from the top of the tank toward the bottom thereof. In 
an existing tank (before installation of the pump suction ar 
rangement of this invention), the rigid suction pipe 2 extends 
down to a point spaced only a small distance (say 2 inch) 
above the tank bottom, so as to enable hood utilization of the 
storage capacity of tank 1. 
The upper end of pipe 2 communicated with a check valve 3 

which is located outside of tank 1 and which is accessible from 
the ground surface (not shown). Check valve 3 functions to 
permit liquid ?ow upwardly, out of tank 1, but to prevent 
liquid ?ow downwardly, into this tank. A pipe 4, which ex 
tends laterally from valve 3, carries the liquid away from the 
outlet of this valve; pipe 4 is coupled to the intake of an 
aboveground or surface pump (not shown), which is 
preferably of the positive displacement type. This pump, dur 
ing operation, thus sucks liquid fuel through a dispensing ap 
paratus of suitable type. The check valve 3 is provided with an 
upper opening to which an access pipe 5 is coupled; this latter 
pipe extends upwardly to the ground surface. The check valve 
itself may be removed from its housing when desired by way of 
pipe 5; when removed, straightline access is possible from the 
ground surface, through pipe 5 and the valve housing, to the 
suction pipe 2 within tank 1. 
To install the pump suction arrangement of the first em 

bodiment of this invention in an existing tank, the ?rst step 
would be to remove the check valve and then insert a suitable 
cutoff tool down through the pipe 5 and the check valve hous 
ing into suction pipe 2. By suitable manipulation of the cutoff 
tool from the surface, the lower portion of pipe 2 (by way of 
example, approximately the lower half thereof) is cut off an 
is allowed to fall down to the bottom of the tank. " 

FIG. 1 illustrates the suction pipe 2 after the lower portion 
thereof has been cut off, as described. After the suction pipe 
cutoff has been effected and the cutoff tool removed, the 
?oating suction arrangement itself, plus a hose clamping 
member (ferrule), which has been coupled to an insertion tool 
to form a separable assembly, is passed down through pipe 5 
and through the check valve housing, and then down into suc 
tion pipe 2. All of the parts of the aforesaid separable as 
sembly are sized such as to be insertable into tank 1 by way of 
pipe 1 . 

Now refer to FIG. 2, which shows the suction arrangement 
plus the clamping member or ferrule in the unclamped posi~ 
tion, as it would appear when being passed down through pipe 
2. At the lowermost end of the assembly as it is passed down 
through pipe 2 is a ?oat 6, which may-be a hollow body ‘of 
some volume and made of a low-density material which is not 
affected by gasoline. The ?oat 6 is adapted to ?oat in gasoline, 
with a buoyant force su?'rcient to support the active portion 7 
of the suction arrangement, to which portion the ?oat is at 
tached by means of a ?at hinge 8. The hinge 8, which may for 
example be made of a suitable thermoplastic material, permits 
the ?oat 6 to swing or pivot in one direction with respect to 
the portion 7, but not in a direction at right angles to this 
direction. 
The active portion 7 of the suction arrangement includes an 

inlet member 9, to which one end of the hinge 8 is attached. 
Member 9 is of hollow cylindrical con?guration, having an 
opening 10 in its side wall into which liquid from the tank 1 
can enter. Opening 10 can thus serve as the actual suction 
inlet for the discharge pump. One end of member 9 is closed 
and the other end has an opening therein, the closed end of 
member 9 being toward ?oat 6 and the opposite end being 
?rmly secured to one end of a piece 11 of ?exible hose, which 
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is also included in the active portion 7 of the suction arrange 
ment. The end opening-of member 9 communicates with the 
interior of nose 11, so that liquid (gasoline) from tank 1 can 
?ow through this hose to the discharge pump located above 
ground. 1 

Upon installation in tank 1, the inner (upper) end of hose 
11 is clamped securely to pipe 2 (as will be described 
hereinafter), while the lower (outer) end of this hose is at— 
tached to and supported by ?oat 6, and is thus free to follow 
the liquid level in tank 1 as the latter rises and falls. The length 
of hose 11 is such that it can reach a point adjacent the top of 
the tank 1, but is not such as to extend all the way to the tank 
bottom. FIG. 1 illustrates the “?oating" hose in two different 
positions, corresponding respectively to two different liquid 
levels in the tank. When the liquid is at the higher level A, the 
hose l1 assumes a curved shape, as illustrated toward the 
right-hand side of this ?gure. When the liquid is at the 
minimum level B, the hose hangs down vertically from pipe 2, 
as illustrated at the bottom of FIG. 1. In this extended posi 
tion, the intake Opening 10 is sufficiently above the tank bot 
tom to ensure that no water will be sucked up through the 
hose from the bottom of the tank. The arrangement described 
comprises a ?oating suction, with the aboveground discharge 
pump taking its suction (from tank 1) by way of the inlet 
opening 10 in member 9 and thence through the ?exible hose 
11, the member 9 and hose 1 1 being supported by ?oat 6 and 
thus made to follow the liquid level in tank 1. 
The internal hose clamping member or ferrule 12 comprises 

a piece of tubing having a rolled-in or internal ?ange 13 at its 
lower end and a rolled-out or external ?ange at its upper end, 
the upper ?ange being adapted to engage the upper end of the 
?exible hose 1] (see FIG. 2). 

Refer now to FIG. 4, which shows the upper end of the 
separable assembly (?exible hose plus clamping member plus 
insertion tool), positioned in the lower end of the suction pipe 
2 and ready for the operation of clamping the hose 11 to the 
inside of this pipe. At the lower end of the insertion tool, there 
is a rigid expander ball 14 which is detachably secured to the 
lower end of a shank l5 and which is assembled below the 
?ange 13 of ferrule 12, the shank 15 passing through the hole 
at the lower end of the ferrule. At its upper end, shank 15 has 
a T-shaped head 16 which ?ts within a T-shaped slot 17 
fonned at the bottom end of a tension rod 18. It may be seen 
that an upward force exerted on rod 18 will cause the shank 
I5 and ball 14 to move upwardly. 
Outside of tank 1, a screw jack 19 is attached to the upper 

end of rod 18. Jack 19 may be actuated by a manually opera 
ble crank 20, which may be rotated in such a direction as to 
exert an upward force on tension rod 18. 
A relatively ?xed or stationary reaction tube 21, whose 

upper end is secured to a ?xed support 22 associated with the 
jack l9, surrounds rod 18. The lower end of reaction tube 21 
is threadably secured to the upper end of an adjustable head 
23 the lower annular end face of which is arranged to bear 
against the upper face of the external ?ange at the upper end 
of ferrule 12. The adjustable head 23 clamps the hose as 
sembly to the insertion tool during the clamping operation; a 
lock nut 24, threaded onto the lower end of tube 21 and bear 
ing against the upper end of head 23, is used to lock the latter 
in an adjusted position on reaction tube 21. 

All of the items of the separable assembly described, below 
the ?xed support 22 which latter is located above ground, out 
side of tank 1), including ?oat 6, inlet member 9, hose 11, ad 
justable head 23, etc., are sized to pass readily through pipe 2, 
that is, to be insertable into the tank by way of this pipe. 
The operation of the insertion tool, for perfonning the hose 

clamping operation, will now be described. By turning the 
crank 20 in the proper direction, the screwjack 19 is made to 
pull upwardly on the tension rod 18, pulling the expander ball 
14 upwardly past the bottom ?ange 13 of the ferrule 12. As 
the ball moves past this bottom ?ange, it forces the material of 
this ?ange radially outwardly, doubling it back on itself to 
form a bead 130 as illustrated in FIG. 3. The outer face of the 
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4 
ferrule 12 is thereby forced against the inner face of hose 1 l, 
to force the hose tightly against the inside wall of the suction 
pipe 2, clamping it thereto. 
When the ball 14 passes by the bottom ?ange 14 as 

described, the clamping operation is completed and the ball 
enters the main bore of ferrule 2. The ball 14 is then perfectly 
free to move upwardly, and the entire insertion tool assembly 
may be removed, that is, pulled upwardly out of pipe 2. Instal 
lation of the ?oating suction arrangement is then complete, 
and the check valve 3 may be replaced in its housing. The 
clamping or securing arrangement at the upper (inner) end of 
the hose then appears as illustrated in FIG. 3. 

In many cases, there is used, for the dispensing of gasoline 
from subterranean storage tanks, a submersible discharge 
pump positioned in the storage. tank itself, This submersible 
pump may be of the centrifugal type and, since it is located 
remotely from the aboveground dispensing apparatus, may be 
termed a "remote” pump. Although the speci?cation, up to 
this point, has described the ?oating suction arrangement of 
the invention in connection with or in conjunction with an 
aboveground or surface pump (contained in or incorporated 
in the dispensing apparatus), the ?oating suction arrangement 
is also applicable to a “remote" or submersible pump. This 
(second) embodiment of the invention will now be described. 
The “remote" or submersible pump, for maintenance pur 

poses, is constructed and arranged in such a way that it can be 
inserted into or removed from the subterranean liquid storage 
rank bodily, or as a complete assembly or unit. Consequently, 
the ?oating suction arrangement of the invention can be ap 
plied to or incorporated with the pump while the latter is 
above ground, prior to it insertion into the tank. The pipe cu 
toff tool and the insertion tool previously described are there 
fore not needed or used in connection with this second em 
bodiment of the invention 

Refer now to FIG. 6, which illustrates the “remote" or sub 
mersible pump 25 with a ?oating suction arrangement 
denoted generally by numeral 26, mounted in a subterranean 
gasoline storage tank 1' (shown in longitudinal cross section). 
The screened inlet normally provided in the lower end of the 
pump 25 is removed, and replaced by a collar or adapter 27 to 
which one end of a ?exible suction hose 28 is connected. 
When the pump 25 is installed in the tank 1', the collar 27 is 
located a small distance (say about 4% inches) above the bot 
tom of the tank 1'; FIG. 6 illustrates a high liquid level A’ ap 
proximately corresponding to level A in FIG. 1. ~ 
The pump 25 takes its suction from the tank 1’ in a manner 

hereinafter described, and pumps the liquid through a 
discharge pipe 29 to a discharge head 30 located above (out 
side of)‘ the tank 1' and of more or less conventional design. 
The gasoline ?ows from the discharge head 30 to the 
dispensing apparatus (not shown) which is located above 
ground level. ' 

The construction of the ?oating suction arrangement 26 will 
now be described. The other end of the ?exible hose 28 (i.e., 
the end opposite to collar 27) is connected by means of a 
clamp 31 to a sump-type intake member 32. Member 32 is a 
semicylindrical open-topped trough (covered with a screen if 
desired) having an opening 33 in one end thereof and at this 
end a tubular end extension which ?ts within the adjacent end 
of the ?exible suction hose 28 and is secured therein by means 
of the clamp 31. 
The other (semicircular, closed) end of pump or intake ' 

member 32 is hingedly connected (as by a pintle-type leaf 
hinge) at 35 to one end of a ?oat 36, which is preferably a hol 
low cylindrical body having suf?cient buoyancy when ?oating 
in gasoline to support the member 32 and the outer or free end 
of hose 28. 
The arrangement 26 provides a ?oating suction arrange 

ment for pump 25 which operates in a somewhat analogous 
manner to the ?oating suction arrangement previously 
described in connection with FIGS. 1-5. The lower or outer 
free end of hose 28, as well as member 32, is supported by 
?oat 36, and is thus free to follow the liquid level in tank 1 ’ as 
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the latter rises and falls. When the liquid is at the high level A’ 
(FIG. 6), the hose 28 assumes a curved shape. The liquid in 
take for pump 25 flows through member 32 and hose 28 to 
this pump. 

FIG. 7 illustrates the situation corresponding to a low level 
B’ of gasoline (fuel) in tank 1’. The level of water and dirt, 
below the gasoline, is indicated at C, slightly above the tank 
bottom D. Under these conditions (as governed or controlled 
by the ?oat 36), the hose 28 lies along the bottom D of the 
tank, and the sump 32 does also, the open top of the latter fac 
ing upwardly. The water level C in the tank is always main 
tained below the top of the sump member 32. Thus, under low 
fuel level conditions, the sump member 32 provides a “dry” 
(i.e., waterfree) liquid intake for the pump 25; the pump is 
thus protected against any adverse effects which could‘result 
from the sucking up of water and dirt from the tank bottom, 
when the fuel level B’ in the tank is low. 
The invention claimed is: 
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1. For use with a subterranean liquid storage tank having 

therein a rigid suction pipe extending downwardly from the 
top of the tank but terminating a substantial distance above 
the bottom thereof: a piece of ?exible hose adapted to extend 
between the lower end of said pipe and a point adjacent the 
top of said tank, a ?oat secured to one of said hose, said ?oat 
having sufficient buoyancy in the liquid stored in said tank to 
maintain one end of said hose closely adjacent the upper sur 
face of said liquid but below such surface; means securing the 
other end of said hose to the lower end of said pipe, said ?oat, 
said hose, and said securing means all being sized such as to be 
insertable into said tank from above the same by way of said 
pipe; and means operable from without said tank for actuating 
the securing means to its hose-securing position. 

2. Structure of claim 1, wherein the actuating means is also 
insertable into said pipe. 
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