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PUM.PNG APPARATUS 
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Filed Dec. 23, 1963, Ser. No. 332,386 
9 Claims. (Cl. 222-255) 

The present invention pertains to a pumping apparatus 
and more particularly to an apparatus for pumping sub 
stantially all of the liquid from a reservoir, without the 
formation of air vortexes which would cause the appa 
ratus to become air-bound, and while maintaining the vol 
ume of liquid being pumped per unit of time at a pre 
determined amount. 
The problem solved by the apparatus of the present 

invention exists in the removal of liquid from a reservoir 
and, more specifically, liquid cargo from the hold of a 
tanker. As is well known, the ship's hull forms the bot 
tom of the hold in order to maximize the amount of liquid 
that can be transported. Small external sumps are not 
used since they would extend below the bottom of the 
vessel and thereby the subject to damage as well as to 
increase the drag on the ship. Small internal sumps are 
not built into the ship since they would result in the loss 
of considerabie space which could otherwise be used to 
carry cargo. 

Conventionally, a high capacity multi-stage centrifugal 
pump is lowered into the hold, positioned with its inlet 
adjacent to the bottom, and operated to pump the liquid 
therefrom. Although capable of removing most of the 
liquid with no difficulty, previously known pumps of this 
type have been unable to remove the last twelve or so 
inches while operating at the same high pumping rate. 
The reason for this inability is that as the liquid level 
nears the bottom of the hold, air vortexes form in the liq 
uid around the inlet to the pump. These vortexes, and 
there may be several of them around the pump inlet, may 
be visualized as whirling funnels of air which have a maxi 
mum diameter at the surface of the liquid and converge 
downward to a tip at the pump inlet. As a result, air is 
drawn into the pump with the liquid. This causes the 
pump to "air-bind,” that is to fill with so much air that its 
liquid discharge essentially disappears. 

In order to remove most all of this last foot or so of 
liquid, other procedures must be resorted to. First, the 
operator usually reduces the rate of flow through the 
pump; this has the effect of eliminating vortexes at least 
until about six more inches are pumped out. At this level, 
a high volume pump is ordinarily unable to remove any 
more liquid. And yet, these six inches of liquid must be 
removed since they may represent dozens of barrels of a 
saleable commodity. 
Thus, it has been known to use complicated air separat 

ing Systems on the centrifugal pump, to pressurize the 
hold, or to use a low capacity, high head pump, in an 
effort to strip the hold of these last several inches of liq 
uid. These auxiliary methods and apparatus for strip 
ping the hold are more time consuming and more expen 
sive than regular high capacity operation of the centrif. 
ugal pump. Extra labor is required to install the differ 
ent pumps and apparatus for carrying out these auxiliary 
methods. The ship is at dockside longer, resulting in 
higher costs and aggravating congestion at the port. 

This background of the problem brings the present in 
vention into sharp focus, for a high capacity pumping 
apparatus embodying one form of the present invention 
can remove all of the liquid from a hold, with the excep 
tion of about one barrel, while operating at full capacity; 
and if it embodies another form it can remove essentially 
all of the remaining liquid. 

It is an object of the present invention to provide an 
improved pumping apparatus. 
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Another object is to provide an apparatus for pumping 

Substantially all of the liquid from a reservoir, without 
the formation of air vortexes which would cause the ap 
paratus to become air-bound, and while operating the ap 
paratus at a predetermined high rate of flow. 
Another object is to provide a pumping apparatus which 

minimizes the time, expense, and labor involved in pump 
ing liquid out of a reservoir, such as the hold of a tanker. 
Another object is to achieve high volume pumping while 

removing the liquid in a reservoir to a minimum distance 
from the bottom thereof. 

Another object is to control the maximum velocity of 
liquid flowing through a circumferential passage into the 
inlet of a pumping apparatus which passage is defined be 
tween the bottom of a reservoir containing the liquid and the apparatus. 

These, together with other objects, will become appar 
ent upon reference to the following description and ac 
companying drawings in which: 

FIG. 1 is a fragmentary diagrammatic transverse sec 
tion of a tanker and shows a pumping apparatus including 
a vortex hood embodying the present invention mounted 
on the tanker and projecting into the hold thereof. 

FIG. 2 is an enlarged side elevation of a portion of the 
pumping apparatus with portions being broken away and 
in Section and shows specific details of a frusto-conical 
form of the vortex hood in closely spaced relation to the 
bottom of the hold. 

FIG. 3 is a transverse section taken on a plane at a 
position indicated by line 3-3 of FIG. 2. 
FIG. 4 is a plan view of a frusto-pyramidal form of the 

Vortex hood for use in certain installations instead of the 
hood of FIG. 2. 

FIG. 5 is a diagram contrasting the results achieved 
with the Subject apparatus and with conventional ap 
paratus. 

FIG. 6 is a view similar to FIG. 2 but shows another 
form of the pumping apparatus. 

Referring more particularly to the drawings, a por 
tion of a tanker 10 is schematically shown in FIG. 1 and 
is provided with a hold or reservoir 12 having a bottom 
14 and being capable of containing a cargo of liquid, a 
Small amount of which is indicated at 15 in FIG. 1. The 
tanker has a bulkhead 16, constituting one wall of the 
hold, and a deck 18. 
A pumping apparatus embodying the present invention 

is generally indicated by the numeral 25 in FIG. 1. The 
illustrated pumping apparatus includes a high volume, 
high head, multistage centrifugal pump 26 having a ro 
tary power Source 27, Such as a steam turbine or electric 
motor, a tubular housing 28 terminating in a lower suc 
tion piece 29, and a vortex hood 30 connected to the suc 
tion piece. The present invention is primarily concerned 
with this vortex hood and particularly its relationship to 
the bottom 14 of the hold E2 or other reservoir. 
The housing 28 of the pump 26 includes a discharge 

casting 35 projecting downward from the power source 
27 and having an outlet 36 and a horizontal deck flange 
37. The pump is supported on the deck 18 of the tanker 
10 by a riser 39 that rests on the deck, receives the 
housing, and bears the weight of the pump since the deck 
flange rests on the riser. 
The housing 28 also includes a column pipe 45 con 

nected to the discharge casting 35 and projecting through 
the riser 39 and downward through the hold 2. A bowl 
assembly 46, also constituting part of the housing as 
defined herein, is connected to the pipe and projects 
toward the bottom 44 of the hold. Guides, such as 48, 
encircle the pipe and are attached to the bulkhead 16. 
The pump 26 also has a drive shaft 50 (FIG. 2) con 

nected to the rotary power source 27 and extending down 
Ward through the housing 28. Impellers 52 are secured 
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to the drive shaft within the bowl assembly 46, in a well 
known manner. It is thus evident that the tubular hous 
ing provides a liquid duct(s) 55 having a lower inlet 56 
at the lowermost impeller and an upper outlet 36. 
The suction piece 29 (FIG. 2) is frustum-shaped and 

includes an upper neck 60 bolted to the bowl assembly 
46 in circumscribing relation to the inlet 56, an imper 
forate intermediate wall 6, having an inner convex sur 
face and an outer concave surface, diverging outward 
and downward from the neck, and an outer up-turned 
rim 62 provided with an external annular groove 63. 
An O-ring 64 is fitted in this groove for establishing a 
primary seal with the vortex hood 30, as will be sub 
sequently evident. 

Vertical ribs 66 are secured to the outer Surface of 
the suction piece 29 in circumferentially spaced relation 
therearound, and each rib has an aperture 67 located 
adjacent to the rim 62. A spider 69 is secured to the 
inner surface of the wall 6 and mounts a bearing 70 
which rotatably journals the lower end portion of the 
drive shaft 50. 
The vortex hood 30 can have various shapes. A frusto 

conical vortex hood is identified by the numberal 30a 
in FIG. 2. This hood has an upper inner neck 75 en 
circling the rim 62 of the suction piece 29 and being in 
releasably slidable, fluid-tight relation therewith by virtue 
of the O-ring 64. The hood 30a also has an imperforate 
intermediate wall 76 diverging downward and outward 
from the neck 75, and a lower outer circular edge 77 
having a predetermined circumference c, to be subse 
quently described in more detail, and being closely spaced 
at a distances from the bottom 4 of the hold 12. For 
reinforcement, ribs 79 are secured externally to the neck, 
wall and lower edge of the hood. 
When the pumping apparatus 25 is used for removing 

liquid 15 from the hold 12 of a tanker 10, the hood 30a 
is preferably permanently secured to the bottom 14 of 
the hold. For this purpose, blocks 78 are welded to the 
underside of the lower, outer edge 77 and to the bottom 
in circumferentially spaced relation to each other. The 
outer edge of the hood and the bottom of the hold define 
an annular flow passage 80 having an area about equal 
to the product of the space s and the circumference c, 
it being noted that the circumference of the flow passage 
is actually slightly less than the circumference of the 
outer edge because of the blocks; however, in order to 
simplify the discussion herein, reference will be made 
only to the circumference c of the outer edge since the . 
two are nearly the same. 
With the vortex hood 30a secured to the bottom 14 

of the hold 12, the pump 26 can be inserted into the 
upper neck 75, thereby being coupled to the hood in fluid 
tight relation, or can be withdrawn from the hood in 
order to be removed from the hold. In the coupled 
position of the pump, an annular pocket 81 is defined 
between the neck of the hood and the outer surface of 
the Suction piece 29. As the liquid level in the hold 
drops below the neck, a quantity of liquid 82, herein 
after referred to as the sealing liquid, is captured in this 
pocket and constitutes a secondary seal in overlying rela 
tion to the primary seal established by the O-ring 64. 
Although the O-ring, in itself, is capable of providing a 
sufficient seal between the suction piece and the hood, 
insertion and removal of the pump may damage the 
primary seal 64 so that the secondary seal insures fluid 
tight coupling. The apertures 67 allow the sealing liquid 
82 to flow through the ribs 66, and the upper neck 75 of 
the hood has overflow holes 84 which control the level 
of the Sealing liquid. In this manner, a substantially 
uniform depth of sealing liquid is maintained in the 
pocket, circumferentially of the rim 62, in accordance 
with the secondary sealing effect required. 

It is also to be noted that the vortex hood 30 can be 
permanently attached to the pump 26 without affecting 
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4. 
the present invention. However, because of its relatively 
large circumferences c, as will be subsequently more 
evident, and because it is not required for proper opera 
tion of the pump where stripping a reservoir is not de 
sired, the hood is preferably not permanently attached 
to the pump. 

Another shape of the hood 30 is illustrated in FIG. 
4. Here is shown a frusto-pyramidal hood 30b which 
is useful for certain installations where the available area 
cannot accommodate a circular hood 30a having the 
desired circumference c. The hood 30b has an upper 
neck 75b, an intermediate imperforate wall 76b includ 
ing panel portions 86, and a rectangular lower-outer edge 
77b having a circumference c. For the reasons described 
above, blocks 88 are secured to the outer edge 77b for 
spacing the outer edge at a distances from the bottom 
14 of the hold 12 and, if desired, permanently attaching 
the hood 3bb to the bottom. 
The selection of the dimensions s and c is of primary 

importance to the successful practice of the present in 
vention in retarding vortex formation and resultant entry 
of air into the pump inlet 56. Naturally, the dimension 
s should be as small as possible since, for practical pur 
poses, when the liquid level falls below the edge 77, or 
77b, air will be drawn into the inlet whether or not any 
vortexes have formed. However, other factors, such as 
unevenness of the bottom, may require the dimensions 
to be more than the optimum amount. 
Once dimension s is determined, it is possible to cal 

culate the circumference c from the equation 
O=kcsv, where 
O=the rated capacity of the pump 26 
k=the pump constant 
v=velocity of flow through the passage 80 
A high capacity pump, such as the multi-stage centri 

fugal pump 26, having a pressure head capable of lifting 
liquid from the bottom of the hold to the outlet 36, is 
selected so that Q and k are known. 
As for the velocity v, it was discovered during de 

velopment of the present invention that the velocity of 
flow through the passage 80 should not be greater than 
about one foot per second if detrimental vortex formation 
to prevent air binding of the pump to be retarded 
until the liquid reaches a minimum level. With Q, k, is 
and v known, c is readily obtained by solving the above 
equation. Once Q and s are selected, therefore, the opti 
mum value of c actually depends on the important veloc 
ity factor. 

It is obviously not practical to state herein all of the 
various combinations of pump capacities and dimensions 
S and c that will effectively strip the hold 12 or other 
reservoir of liquid. One example of the subject appa 
ratus 25, together with the foregoing information on how 
to determine the important parameters, will suffice to show 
others skilled in the art how to practice the present in 
vention under conditions which differ from those of the 
example. Thus, assume that the pumping apparatus 25 
is to be used for removing kerosene from the hold 52 of 
the tanker 10, and that because of space limitations, it 
is necessary to use the frusto-pyramidal hood 30b instead 
of the frusto-conical hood 30a. The bottom 14 of the hold 
is surveyed and other factors considered in arriving at a 
distances of about 2 inch. In order to obtain the de 
sired lift, a nine-stage, turbine driven centrifugal pump 
26. having a volumetric capacity of 500 gallons per min 
ute and operating at 1760 r.p.m. is employed. With the 
pump capacity Q and the distance S determined, the cir 
cumference c is readily calculated, as above explained. 
Accordingly, the length and width of the outer edge 77b 
used in this installation is respectively five feet and two 
feet; it is also to be noted that with these dimensions, 
the distance between the bottom 14 and the neck 75b 

the operation of the pumping apparatus 25 according to 75 is approximately two and one-half inches. 
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The hood 30b is, of course, attached to the bottom 14 

of the hold 12 when the latter is empty, but assuming 
that the hood is in place and that liquid is in the hold, 
the pump 26 is installed. The pump is operated at its 
rated capacity of 500 gallons per minute and pumping 
continues at this rate until air vortexing occurs. With 
the present invention, vortexing doesn't occur until the 
liquid level is about where it is shown in FIG. 1, that is, 
between the neck 75b and lower edge 77b of the hood 30b, 
this usually being two or three inches off the bottom 14. 
At this low level, less than one barrel of liquid may be 
all that remains in the hold. These results are in con 
trast to those achieved by conventional pumping equip 
ment where air vortexing and resulting binding of the 
pump has usually occurred when there are still dozens of 
barrels of liquid remaining in the hold. 

FIG. 5 is a diagram which contrasts the results ob 
tained by conventional equipment (on the left) and re 
suits obtained by use of the present apparatus (on the 
right). The conventional apparatus includes a pump 
which may be identical with the pump 26 but for purposes 
of separate identification herein is given the numeral 95. 
A conventional suction piece 96 is attached to the lower 
end of this pump and usually has a maximum diameter D 
about the same as the diameter of the bowl assembly of 
the pump. The minimum spacing of the suction piece 
from the bottom 14 is usually 4 to /2 of D. Under 
these circumstances, air vortexes 97 and resultant air 
binding of the pump occur when the liquid is about at the 
neck of the suction piece 96; this may be thirteen to four 
teen inches off the bottom, just to give an example for 
comparison purposes. In order to remove any more of 
the liquid with the pump 95, it is necessary to reduce its 
pumping capacity whereupon the liquid level may be re 
duced to that indicated by the dashed line 98 just above 
the lower end of the suction piece. Any further removal 
of liquid must be accomplished by other apparatus or 
methods, as suggested in the introduction to the specifi 
cation. 

By way of contrast, the subject pumping apparatus is 
shown diagrammatically in FIG. 5 on the same scale as 
the conventional apparatus 95. The pump 26 can be op 
erated at its full capacity until the liquid level is below 
the neck 75, or 75b, of the hood 30, at which time air 
vortexes 99 may form. It will be evident, therefore, that 
the subject pumping apparatus removes more liquid in 
less time than a conventional pumping apparatus, it being 
noted that the same pump is used in each apparatus. 
Another form of pumping apparatus embodying the 

present invention is illustrated in FIG. 6. Since the pump 
employed in the form of FIG. 6 is the same as the pump 
of FIGS. 1-5, with one exception, the same reference 
numerals are applied to corresponding parts with prime 
suffixes added. The one exception is that the shaft 50' 
has an end portion 51 extending out of the inlet 56'. 
A suction piece 105 has an upper neck 106 bolted to 

the bowl assembly 46, an intermediate wall 107 diverging 
downward from the neck, and a lower outer rim 108 pro 
vided with an external groove 109 in which is placed an 
O-ring 110. Ribs 112 are secured externally to the suction 
piece, each rib having an aperture 114 therein. As de 
scribed so far, the suction piece 105 is identical with the 
suction piece 29. 

This form of the pumping apparatus 25' includes a 
main vortex hood 120 which is identical with the vortex 
hood 30a and so is described only by briefly identifying 
its neck 121, its intermediate wall 122, and its lower outer 
edge 123 which is fixedly held in predetermined space re 
lation to the bottom 14 by blocks 124. 
The significant, distinguishing feature of this form of 

the apparatus is an auxiliary pump 130 of low capacity 
although having as high a pressure head as the pump 26. 
An example of a pump that is suitable for this purpose is 
a regenerative turbine vane pump. The form of auxiliary 
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pump disclosed has only one stage and operates at a 
capacity as low as ten to twenty gallons per minute, al 
though having a very high head as stated. The auxiliary 
pump includes a concavo-convex mounting shroud 131 
rotatably receiving the end portion 51 of the shaft 50’ and 
rigidly secured to the suction piece 105 by circumferential 
ly spaced webs 132. A bearing 133 is mounted within the 
shroud in surrounding relation to the shaft. The pump in 
cludes a casing 135 bolted to ribs 136 depending from the 
shroud. The casing has a chamber 138 which is provided 
with a radially disposed inlet 139, on the left of the 
shaft as seen in FIG. 6, and a radially disposed outlet, not 
shown, which is circumferentially displaced from the in 
let. An impeller 142 is positioned within the chamber 
and is secured to the shaft. The casing has a lower ori 
fice 144 in alignment with the shaft for balancing pres 
Sures above and below the impeller and for draining 
liquid from the chamber. Such a pump, per se, is known 
and not described in any greater detail. 
The auxiliary punp 130 (FIG. 6) also includes a dis 

charge elbow 150, preferably cast integrally with the suc 
tion piece 105 and the mounting shroud 131, having a 
lower end 51 connected to the outlet of the chamber 
138 and an upper socket 152 above the suction piece. 
An auxiliary discharge tube 154 has a lower end threaded 
into the Socket, projects upward alongside of the pump 
26, and has an upper outlet, not shown. 
An auxiliary vortex hood 160 has a neck 161 bolted 

to the shroud 131, an intermediate downwardly diverging 
wall 162, and a lower outer edge 163 maintained in 
spaced relation to the bottom 14 by blocks 165 that are 
secured to the auxiliary hood. It is to be noted that the 
auxiliary hood is fastened to the auxiliary pump 130 and 
not to the bottom, in contrast to the main hood 120. 
The lower edge 163 of the auxiliary hood 160 is pref 

erably spaced even closer to the bottom 14 of the hold 12 
than the outer edge 123 of the main hood 120 and defines 
a flow passage 166 with the bottom. It is, of course, 
obvious that the circumference of the lower edge 163 is 
less than the circumference of the lower edge 123. 

In operation of the form of pumping apparatus illus 
trated in FIG. 6, the main pump 26' is operated at its 
full capacity in order to remove liquid from the hold 12 
until the liquid level drops below the neck 12 of the 
main hood 120 where air vortexing occurs, as described 
above. Since the auxiliary impeller 142 is on the main 
pump shaft 50', this auxiliary impeller rotates along with 
the main impellers 52'. However, the auxiliary pump 
130 does not take effect until the main pump entraps so 
much air that it ceases to discharge. Thereafter, the 
main pump continues to work, but liquid is actually being 
pumped out of the hold by the auxiliary pump and 
through the discharge tube 154. - 

Since the capacity of the auxiliary pump 130 is only 
fractional relative to the capacity to the main pump 26, 
the velocity of flow through the passage 166 is less than 
one foot per second even though the circumference of the 
edge 163 is considerably less than the circumference c. 
The advantage of the auxiliary pump is that no shut 
down of the pumping apparatus 25' is required to evacu 
ate the hold of substantially all liquid, even though the 
rate of removing the last two or three inches of liquid 
by the auxiliary pump is slower than removing a corre 
sponding amount of liquid by the high capacity main 
pump. In considering the operation of the auxiliary 
pump, it is to be noted that atmospheric pressure forces 
liquid up into the auxiliary vortex hood 160 and mount 
ing shroud 131 to the inlet 139 as long as no air is ad 
mitted under the edge 163 of the auxiliary hood. 
Although the subject pumping apparatus has been de 

scribed with the suction piece 29, or 105, connected di 
rectly to the bowl assembly 46, or 46, it is to be under 
stood that the bowl assembly could be located remotely 
from the suction piece, and that the latter could be 
directly connected to the column pipe 45. It is also to 
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be understood that although the subject apparatus is par 
ticularly suited for use with the multi-stage, high capacity 
centrifugal pump described, the principles of the inven 
tion are applicable to other types of pumps. 
From the foregoing, it will be evident that a pumping 

apparatus according to the present invention is capable 
of pumping Substantially all of the liquid from a reser 
voir, without the formation of air vortexes which would 
cause the apparatus to become air-bound, and while main 
taining the volume of liquid being pumped per unit of 
time at a predetermined amount. As applied to stripping 
the hold of a tanker, the Subject apparatus is advantage 
ous in withdrawing the maximum amount of liquid cargo 
in a minimum of time and with a minimum of expense 
and labor. 

Although preferred embodiments of the present inven 
tion have been shown and described, it will be understood 
that various changes and modifications may be made in 
the details thereof without departing from the spirit and 
scope of the appended claims. 

Having described the invention, what is claimed as new 
and desired to be secured by Letters Patent is as follows: 

A. A pumping apparatus comprising a main pump 
having an inlet, outer wall means circumscribing said 
inlet and diverging therefrom to an outer edge, and an 
auxiliary pump mounted within said wall means in spaced 
relation to said inlet of the main pump, said auxiliary 
pump having an auxiliary inlet and inner wall means cir 
cumscribing said auxiliary inlet and diverging to an inner 
edge spaced circumferentially inward from said outer 
edge. 

2. The pumping apparatus of claim 1 wherein a plural 
ity of spaced webs rigidly interconnect said outer wall 
means and said auxiliary pump. 

3. The pumping apparatus of claim 1 wherein a dis 
charge pipe is connected to the outlet of said auxiliary 
pump and extends through said outer wall means. 

4. The pumping apparatus of claim 1 wherein said 
main pump is a multistage high capacity centrifugal pump 
and wherein said auxiliary pump is a single-stage low 
capacity regenerative turbine vane pump. 
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5. The pumping apparatus of claim 1 wherein said in 
ner edge is in a plane displaced axially endward of the 
outer edge. 

6. The pumping apparatus of claim 1 including a reser 
voir having a bottom, means securing said outer wall 
means to said bottom with the outer edge spaced from the 
bottom, and wherein said inner edge is spaced from said 
bottom. 

7. A pumping apparatus comprising a high capacity, 
high head main pump having an elongated housing termi 
nating in an endwardly opening inlet, a shaft journalled in 
said housing and having an end portion projecting out of 
said inlet, means for drawing liquid into said housing 
through said inlet, and other frustum-shaped wall means 
in circumscribing sealing engagement with said housing 
and diverging therefrom to an outer edge; and a low ca. 
pacity, high head auxiliary pump having a pump casing 
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8 
mounted on said outer wall means around the end portion 
of the shaft and in endwardly spaced relation to the inlet 
of the main pump, said casing having a pump chamber 
positioned so that a plane passing through the chamber is 
substantially normal to the shaft, said chamber having a 
radially opening inlet and a radially opening outlet, an im 
peller secured to the end portion of the shaft and posi 
tioned in said chamber, inner frustum-shaped wall means 
connected to the casing in circumscribing relation to the 
inlet of the auxiliary pump and diverging downward to an 
inner edge spaced inward from the outer edge of the outer 
Wall means, and a discharge pipe connected to the outlet 
of the auxiliary pump and extending through both of said 
Wall means. 

8. In an apparatus for pumping liquid from a liquid 
reservoir having a suction piece providing an inlet sub 
merged in the liquid, the inlet being circumscribed by a 
peripheral edge that is spaced from the bottom of the 
reservoir, anr whereupon, during entry of liquid into the 
inlet during pumping, one or more air vortexes form in 
the liquid and converge from the surface thereof to said 
edge when said Surface is at a predetermined level above 
said edge whereby it is ordinarily necessary to reduce the 
Volume of liquid being pumped per unit of time below 
the rated capacity of the pumping apparatus in order to 
eliminate said vortex formation, the improvement of 
means for eliminating said vortexes at said predetermined 
level and retarding the formation thereof until the liquid 
Surface is below said level comprising an imperforate hood 
having an upstanding neck surrounding said inlet in spaced 
relation therewith and projecting down and out from said 
peripheral edge to a lower outer edge spaced closer to 
said bottom than said peripheral edge and defining a flow 
passage with said bottom, said flow passage having an 
area that is large enough to substantially reduce the flow 
Velocity with respect to the flow velocity in said inlet so 
as to allow liquid to be pumped therethrough at said 
rated capacity while preventing air vortexes from forming 
until said surface is below said level, said suction piece 
and said hood being releasably slidably coupled in fluid 
tight relation, said Suction piece and said neck forming an 
annular pocket therebetween, and liquid in said pocket to 
establish a secondary seal between said neck and said 
suction piece. 

9. The means of claim 8 wherein said neck has an over 
flow passage communicating with said pocket. 
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