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@ Self-priming jet pump with an axial diffuser.

@ According to the invention a singie-impeller cen-

trifugal self-priming jet pump is obtained with a dif-

fuser (10) of the axial type, which is arranged facing

the centrifugal impeller (6) on its suction side. The 2 W a0 —’l 10

diffuser {10) presents some return channels (16) with I /

a tendencially radial arrangement having the task of Vﬂ ' ﬂ' 4\ v( rv
acting as a diffuser and of conveying axially and ( l ! ! \\ A
without rotation into the pressure chamber (17} of 12-——r ’ ’S/
the pump casing (2) through a single (mutual) central /16—@ : \
opening (15), having the shape of a round crown 23 i

surrounding the collar (21), the medium flowing out 7_ :

of the impeller (6) and into the axial diffuser (10) 18

[\@

through some openings (14) arranged along the out-
er circumferential periphery of said axial diffuser. -
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SELF-PRIMING JET PUMP WITH AN AXIAL DIFFUSER

The invention concerns a centrifugal self-prim-
ing Jet pump with a single impeller and an axial
diffuser. arranged facing the impelier on its suction
side.

Self-priming jet pumps, generally known as
"jet” pumps of the known type have a radial dif-
fuser around the periphery of their impelier, i.e. a
channel with a sectional area increasing in the
stream direction for the purpose of converting as
far as possible the kinetic energy of the medium
flowing out of the impeller into pressure energy.

Said radial diffuser around the periphery of the

impeller presents some inconveniences, when it is
inserted within the circular shaped casing of a
pump:
- an inconvenience arises from the fact that the
induced medium flows out of the diffuser with a
rotational component which, in the priming phase,
drags along the air contained in the pump casing.

The centrifugal effect separates the air from
the induced medium. The air has a tendency to
collect around the axis of rotation and it arrives with
difficulty at the suction connection.

For this reason, the pumps of the known type

almost always require complicated adjustment de-
vices with a throttle valve, in order to obtain the
priming with the maximum suction heights.
- Another inconvenience arises from the fact that
the presence of the radial diffuser causes an in-
crease In the radial overall dimensions of the
pump, since its outer diameter equals the diameter
of the impeller plus the height of the diffuser in-
creased by the thickness of the pump casing.

Some constructions are known, some of them
being disclosed in some patents, for instance in
patent DE 3718273, in patent US 2941474 and in
patent US 2834021, wherein, in order to intercept
the rotation and the high rotational speed of the
induced medium and of the air at the exit from the
radial diffuser along the periphery of the impeller, a
separation wall or a separating device or a perfo-
rated screen is arranged behind the diffuser, with
the task of dividing the pressure chamber within
the pump casing into a chamber with a high whirl-
ing speed and a fast rotational movement and a
chamber with a slower whirling motion and a
slower rotational movement.

In other known embodiments the rotation of the
medium and of the air within the pump casing is
slowed down by means of extensive longitudinal
blades. Said known devices present, however, the
inconvenience that they do not prevent and do not
eliminate the origin of the whirling and of the rota-
tion of the mediumvair mixture, but they only inter-
cept them, in order to reduce their intensity, which
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negatively influences the performance and the
noise level. Moreover, said devices require in their
construction a special component inserted between
the pump casing and the diffuser or the addition to
the pump casing or to the diffuser of said separat-
ing devices, or the addition of blades within the
pump casing, or on the diffuser or on the ejector,
which complicates the manufacturing process for
the casting or the die-drawing process or for the
machining and the assembly, which entails in-
creases in weight and in manufacturing costs.

Some types of multistage pumps are also
known, with axial-type diffusers, some being also
disclosed in patents, such as patent DE 906 894,
without a radial diffuser around the impellers.

In the mutltistage pumps the diffuser has the
purpose of conveying the outflowing medium from
an impeller to the suction connection of the subse-
quent impeller and it is arranged on the backside
of each impeller.

The axial diffuser having radial return channels
with a central exit, such as disclosed in patent US
3 730 641, has found up to now a special applica-
tion in submerged multistage pumps for wells,
since it permits the decrease in the number of the
pump stages by increasing the diameter of the
impeliers in a pump casing wherein the maximum
diameter is dictated by the diameter of the well. In
the multistage pumps, 1in order to maintain the
length of the stages and, therefore the total axial
length of the pump as short as possible and in
order to maintain a positive pre-rotation which will
improve the suction capacity of the subsequent
stage, the blades of the return channels end radi-
ally and/or axially before the exit opening.

However, no embodiment of single-impeiler,
centrifugal jet pumps with an axial-type diffuser
without a radial diffuser around the impeller is
known.

The purpose of the present invention is to
eliminate said inconveniences and to overcome the
limitations presented by the known embodiments.

A purpose of the present invention is a self-
priming jet pump with an axial diffuser. wherein the
medium flowing into the suction chamber may flow
axially without any rotational component, so as to
make it easier for the air to exit from the delivery
connection and to allow the priming regularity even
when the delivery connection is completely open
and even with the maximum heights, this being
obtained without adding any device for this pur-
pose besides the diffuser.

Another purpose of the invention is to obtain a
self-priming jet pump running more silently by
eliminating the rotation of the induced medium and
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of the air within the pump casing.

Another purpose of the present invention is a
self-priming jet pump, wherein the replacement of
the radial diffuser with an axial diffuser yields a
pump casing with an external diameter which is
smaller than the outer diameter of a pump offering
the same performance and having an impeller with
the same diameter.

Another purpose of the invention is to decrease
the inner diameter of the casing containing an
impeller, whose diameter must be chosen accord-
ing to the required performance.

Yet another purpose of the invention is to ob-
tain a construction, which must be more compact
and lighter in weight than a traditional jet pump
with a radial diffuser and with an impeller of equal
diameter and a pump casing made of the same
material.

The minimum weight is important in order to
obtain this type of pump in the portable version as
well.

The above-mentioned purposes and others
which will be better explained hereafter, are fulfilled
by a centrifugal self-priming jet pump which, in
accordance with the patent claims, comprises a
pump casing, wherein an impeller, a diffuser and
an ejector unit are arranged, and which is char-
acterized in that the diffuser is of the axial type,
that it is attached between the pump casing and
the ejector, that it is arranged facing the impeller,
on its suction side and that its interior presents
some return channels with a tendencially radial
arrangement, which are suited to convey axially
and without rotation, through a central opening, the
medium flowing out of the impeller into the header
of the pump casing.

A characteristic of the invention is the applica-
tion of a diffuser having return channels with a
central exit in a single-impeller pump, in general,
and in a single-impelier jet pump, in particular.

Another characteristic of the invention is the
arrangement of the axial diffuser having radial re-
turn channels with a central opening, facing the
impeller on the suction side.

Yet another characteristic of the invention is the
lengthening in the axial direction of the blades at
the exit of the return channels, in order to eliminate
even the residual rotation component.

Another characteristic of the invention is the
replacement of the radial diffuser around the pe-
riphery of the impeller with a diffuser facing the
impeller on its suction side, in order to decrease
the outer diameter of a centrifugal, single-impeller
jet pump, wherein the diameter of the impeller is
dictated by the required performance of the pump
itself.

Yet another characteristic of the invention is the
presence of deflecting means having an axial in-
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clination and a radial curvature, at the entrances of
the axial diffuser in the round-shaped chamber
around the impeller, which allows a speedier exit of
the air during the priming phase.

Advantageously, according to the invention, a
single-impeller, self-priming jet pump is obtained
which, thanks to the presence of the axial diffuser
arranged facing the impeller, presents decreased
radial dimensions in relation to pumps with the
same characteristics but with a radial diffuser ar-
ranged around the periphery of the impeller.

Moreover, the presence of the axial diffuser
eliminates the rotational component of the medium
flowing into the pressure chamber, so as to make
the priming of the pump easier and its running less
noisy.

Advantageously, the pump according to the
invention also insures the priming regularity even
with the suction connection completely open and
with the maximum values of suction heights.

The above mentioned purposes and others
which will be better understood hereafter are ex-
plained in the description of a preferred embodi-
ment of the invention, which is given by way of
example, but is not meant to limit the scope of the
invention and which is represented in the enclosed
tables of drawing, wherein:

- Fig. 1 represents a lengthwise cross-sec-
tion of the pump according to the invention;

- Fig. 2 represents a cross-section along the
x-x axis of the pump according to the invention.

- Fig. 3 shows a front view of the axial
diffuser of the pump, as seen from the impelier
side;

- Fig. 4 shows a lengthwise cross-section of
the external side of the impeller and of the axial
diffuser;

- Fig. 5 shows the development of the cir-
cumference above the diameter of the impeller.

In Fig. 1, wherein the pump of the invention is
indicated as a whole with 1, it can be observed that
it consists of a pump casing 2, within which there
is an ejector 3 with its corresponding supplying
nozzie 4 (not represented in the drawing), arranged
co-axially to each other on axis 5, and the centri-
fugal impeller 6, which is attached to the motor
shaft 7, connected with a driving motor (not repre-
sented in the drawing) It can be observed that axis
5 of the ejector is co-axial with axis 9 of rotation of
impeller 6; the representation of the axes 5 and 9
which are co-axial to each other is purely indica-
tive, since the idea of the present invention main-
tains its validity even if the axes of rotation of the
centrifugal impeller and of the nozzle-ejector unit
were not coinciding with each other.

Facing impeller 6 on its suction side there is
the axial diffuser 10 which, as can be observed,
consists of an inner disc 11 attached to ejector 3
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and of an outer disc 12 facing each other. The
inner disc 11 can also be made in a single unit
together with ejector 3.

The axial diffusor arranged facing the impeller
has the task of deflecting, with as little loss as
possible, the vortex-free stream flowing out of the
impelier and of converting it into an axial stream as
free of whirling as possible, by decreasing its
speed and increasing its static pressure.

Therefore, with the axial outlet of the diffusor
without rotary movement of the induced medium
and of the air in the pump casing, the air can
stream more easily out of the delivery connection
and, at the same time, the driving medium is
conveyed to the nozzle without any whirling and
without any recycling of air, so that the suction flow
through the ejector will be prevented from being
set into pre-rotation toward the impeller.

From a functional point of view, with the me-
dium flowing out of the diffuser without rotation, it
is possible to obtain the most favourable conditions
of inflow to the delivery connection, to the nozzle
and to the impeller, with a positive effect both on
the priming proficiency and on the characteristic
curve of delivery and lift performance, thereby
compensating for the better hydraulic performance
of a radial diffuser around the periphery of the
impeller in comparison with an axial diffuser facing
the impeller in a centrifugal self-priming, single-
impeller jet pump.

Between the inner disc 11 and the outer disc
12 are arranged the blades 13 which, therefore,
constitute a unit forming the axial diffuser 10 at-
tached within the pump casing 2.

The blades 13 connect the openings 14 ob-
tained in the outer band of the inner disc 11 with
the opening 15 obtained in the inner band of the
outer disc 12. Each opening 14 is connected
through the blades 13 with opening 15 by a return
channel 16 having a tendencially radial arrange-
ment.

The blades 13 continue axially for a stretch 19
over collar 21, beyond opening 15, so as to elimi-
nate even the residual rotation. This axial lengthen-
ing of the blades 13 occurs within the pressure
chamber 17, without influencing the length of the
pump. The axial lengthening of the blades 13 can
also be made within opening 15, whenever said
opening 15 on disc 12 has a tube-shaped exten-
sion 23 (in the shape of a cylinder, or a cone or
another shape) in the axial direction.

The medium flowing out of impeller 6 enters
through the openings 14, along the channel 16
having a radial direction and flows into the pressure
chamber 17 with an axial direction, as represented
by arrow 18.

In order to let the air exit faster from the round
chamber 22 surrounding the impeller during the
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priming phase, as can be observed in the Figs. 3, 4
and 5, diffuser 10 presents some deflecting means
24 projecting from wall 11, which are connected
with the openings 14 at an axial inclination and are
connected at a radial curvature with the cilyndrical
wall of the round chamber 22.

On the basis of what has been described, it
can be understood that the first purpose proposed
by the invention has been reached, i.e. a self-
priming jet pump with radial overall dimensions
which are smaller than those of equivalent pumps.
In fact, by observing Fig. 1 and from the descrip-
tion, it has been seen that the radial difference
between the centrifugal impeller 6 and the interior
of the pump casing 2 is reduced to the minimum
necessary because of the radial diffuser, which is
replaced by the axial diffuser 10.

it has also been seen that, because of the
presence of the blades 13, which connect the
openings 14 with the opening 15, a plurality of
return channels 16, having a tendencially radial
arrangement, is obtained, which by continuing in
the axial direction beyond opening 15 for stretch 19
eliminates the rotational component of the induced
medium in the pressure chamber 17.

Moreover, by preventing the induced medium
and the air in the pressure chamber 17 of the
pump casing 2 from rotating, the air can more
easily stream out of the delivery connection 20.

Such construction concept also insures the
priming regularity of the pump even when the
delivery connection 20 is completely open and
even under the conditions of maximum suction
height, so that the throttle valve adjustment devices
which are necessary in the self-priming jet pumps
of the known types, are no longer needed. In the
manufacturing phase of the diffusor according to
the invention it will be possible to apply some
modifications of a constructive or a functional na-
ture with the purpose of improving its performance
or of making the manufacture easier. Thus it will be
possible to vary the dimensions and the shape of
the openings 14 and 15, so as it will be possible to
vary the number and the shape of the blades 13. It
will also be possible to vary the radial and axial
dimensions or the inclination and the shape of the
deflecting means 24, but said variations or modi-
fications will not exceed the scope of the patent
rights of the present invention.

Claims

1) A centrifugal self-priming jet pump with a
single impeller comprising a pump casing (2), with-
in which an impeller (6), a diffuser (10) and an
gjector unit (3) are arranged, characterized in that
the diffuser (10) is of the axial type and is arranged
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facing the impeller (6) on its suction side and is
attached between the interior of the pump casing

(2) and the exterior of the ejector (3), said diffuser
presenting in its interior some return channels (16)

with a tendencially radial arrangement, suited to 5
axially convey through a central opening (15) into

the pressure chamber (17) of the pump casing (2)

the flow streaming out of the impeller (6).

2) A centrifugal self-priming jet pump accord-
ing to claim 1, characterized in that the diffuser 10
(10) consists of one inner disc (11) attached be-
tween the interior of the pump casing (2) and the
exterior of the ejector (3), said inner disc (11)
presenting a plurality of openings (14) arranged
along its outer circumferential periphery, and of an 15
outer disc (12) being attached to the previous one
and facing it, said outer disc (12) presenting a
central opening (15) having the shape of a round-
shaped crown arranged around the collar (21) of
the inner disc (11), some blades (13) being posi- 20
tioned between said discs, forming a plurality of
return channels (16), obtained by connecting each
opening (14), positioned along the outer circum-
ferential periphery of the inner disc (11), with the
central opening (15) on the outer disc (12), said 25
blades {13) continuing in the axial direction on the
collar (21) for a stretch (19).

3) A centrifugal pump according to claim 1,
characterized in that the round chamber (22) ar-
ound the impeller (6) presents some deflecting 30
means (24) having an axial inclination and a radial
curvature.

4) A centrifugal self-priming jet pump accord-
ing to claim 2, characterized in that the inner disc
(11) of the diffuser (10) constitutes a single unit 35
together with ejector (3).
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