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The present invention refers to improvements in pumps,
compressors and the like. More particularly it refers
to 1mprovemeuts in the rotary pumps described and
claimed in my U. S. Patent No. 2,620, 735 of Deceniber
9, 1952.

The cited patent discloses a rotary pump which as an
essential feature includes two rotors rotating in opposite
directions, When the blades of the first rotor deliver
the fluid to the blades of the second rotor a specific effect
of impact is obtained which results in an increase of the

lifting power as compared with convennonal centrifugal °

or turbine pumps. :

The present 1nvent10n is based on the dxscovery that
in order 10 obtain optimum results the blades of one rotor
must have a given slope -or pitch with régard to that of
the blades of the other rotor.  However, the improve-
ment of the present invention is applicable not only in
connection with the pump described in the cited patent,
but also in connection with other similar structures
wheréin two or more rotors rotating in opposite direc-
tions are employed

One of the main ob]ects of the present invention is
therefore to provide a rotary pump including two or more
rotors rotating in opposite directions having their blades
inclined or pitched in such a way that an optimum lifting
effect is obtained.

Another object of the invention is to simplify the struc-
ture shown in my United States Patent No. 2,620,735
in order to obtain the same ‘or better yields.

Another object of the invention is to render unneces-

- sary in the cited structuré the use of certain parts, since
these may be disposed -of when the blades are given such
inclination or pitch which according 6 the present mven-
tion allows optimum results to be obtained.

These and other objects of the invention will be evident
from the following more detdiled description of one em-
bodiment of the invention which has been illustrated in
the accompanying drawings wherein

Figure 1 is an elevation, with parts broken away, par-
tially in cross-section, of a rotary pump according to the
present invention;

Figures 2, 3 and 4 are graphlcal representations show-
ing the relative inclination ‘or pitch of the rotor blades;
and

Figure 5 is an enlarged sectional view showing the seals
between relatively moving parts of the rotor.

Throughout the figures the same reference numerals
and characters have been employed in order to designate
the same or corresponding parts.

Referring to Figure 1, it will be seen that the rotary
pump, according to the’ embodlment of the invention illus-
trated therein, comprises a cylindrical housing 1, consist-
ing of an upper portion 2 and a lower portion 3, screwed
or otherwise hermetically joined together:.at 4. Inside,
the two portions form a single .chamber. The lower
portion 3 has a lower open end 5, which is preferably
provided with a screw thread 6, or other means which
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allow such end to be attached to pipes, hoses or the like,
which lead to the supply or source of liquid to be lifted.

The upper portion 2 of the housing 1 is designed to
contain mianly the power transmitting mechanism for
driving the rotors housed in the lower portion 3.  Such
transmission is contained within an inner housing 15 pro-
vided at its upper end with an inner thread 16 into which
the cap 17 is screwed. Cap 17 is provided with an upper
extension 18 having an external thread ¥9 from which
the driving shaft 7 projects. The driving shaft 7 is
adapted to be rotated by any source of power represented
diagrammatically at 7a, such as for example, an electric
motor or a combustion engine.

The upper end of portion 2 of the housing 1, is also
provided with internal threads 24 in order to permit a
cover (not shown) to be fixed to the assembly. Such
cover would have a central opening through which exten-
sion 18 projects to the exterior. - A hose or similar cover
for the shaft 7 may be fixed to the external threads 19
on the extension 18.

The shaft 7 mounted in suitable bearings 8 and 2¢
carries within the upper portion or body 2, a pinion 9
which meshes with pinion 19 secured to driven shaft 11
which is mounted in suitable bearings 21 and 22. The
upper portion of pinion 9 meshes with a pinion 12
mounted on a satellite shaft 23, while pinion 12 meshes
with another pinion 13 secured to driven shaft 14 which
extends within the hollow shaft 11 already mention=d.
It will be understood that shafts 11 and 14 will rotate m
opposite directions. - The relations between the sizes of
the several pinions are such that the two driven shafts
rotate at the same speed which may be equal to that of
driving shaft 7 or greater or smaller than the latter.
The ratios will be selected in accordance with the work
for which the pump is destined and according to the speed
of shaft 7 which again depends on the motor employcd
and on the presence or absence of speed reducers inserted
between the motor and shaft 7.

As can be seen from the drawings, the inner housing
15 is arranged eccentrically so that at one lateral side
thereof there is a vertical passage 25 which serves as an
outlet for the liquid or fluid lifted or compressed. The
lower end of inner casing 18 is tapered so as to form a
lower extension 26 which occupies the center of the lower
portion 2 of the casing 1 and the widened end portion of
which. projects into the upper central part of the lower
body 3 to serve as a housing for the bearing 2% already
mentioned and also to enclose the lower end of hollow
shaft 11. The lower extension 26 is surrounded by an
annular chamber 27 which receives the liguid or fliid
discharged by the rotors and which through a helical
passage 27aq is in free communication with passage 23

The lower end of hollow shaft 11 is provided with
external threads 28, whereto the upper rotor 30, is screwed
by means of its corresponding internal thread 29 (Fig. 5).
The pitch of the threads extends in such direction that,
when the transmission already described causes the shaft
11 to rotate, said shaft tends to be screwed onto the rotor
30. In a similar way, the lower rotor 31 is joined to
the inner shaft 14 by means of threads 32 and 33 the
pitch of which extends in an opposite direction as com-
pared with threads 28, 29. Therefore, when shaft 7
rotates, the rotor 3¢ will rotate in an opposite direction
and rotor 31 in the same direction as shaft 7, and both
rotors will rotate at the same speed.

Each of the rotors 38§, 31 has two helical blades 4¢
and 41, respectively, the pitch of the respective blades
being in opposite directions so that the four blades, when
the rotors 30, 31 rotate in opposite directions, will lift
the liquid or fluid towards the annular receiving chamber
27.
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In order to achieve a seal between the rotary parts of

the device and the inner casing 15, conventional stuffing

boxes may be employed, or preferably use may be made
of the system illustrated in Fig. 5, which includes a spring

42 mounted on an annular seat 43 on the rotor 30. The :

opposite-end of spring 42 urges a rubber washer or the
like 44 against the casing 45 which has the form of an
inverted cup and which is fixed to shaft 1. The entire
assembly rotates with the shaft, and the pressure of the
spring on the washer 44 provides a very efficient. seal;
the sealing effect is increased during rotation, due to the
action of threads 28, 29,

The upper face of the cup 45 bears against a ring-like
structure 47 secured to the inner casing structure 15.

A similar arrangement is employed in connection with
the inner shaft 14 and its rotor 31, to provide a seal for
the inner casing 15.  The individual parts of such ar-
rangement can be easily ascertained from the drawings
and are therefore not described in detail.

It will be seen that each rotor 30, 31 carries two helical
blades 40 and 41, respectively. It will be evident that
any desired number of blades may be mounted on each
rotor.

It will also be evident that whilst a pump for liquids
has been illustrated and described, a similar arrangement
may be employed for fluids and also for compressing
gases . More particularly, it is within the purposes of
the invention to employ the general principle described
in the construction of turbine compressors such as for
instance compressors for jet engines. In this connection
it will be clear that the system of the present invention
greatly increases the output as compared with conven-
tional systems inasmuch as the conventional stator blades
are- replaced by rotary blades moving in an opposite di-
rection relative to the rotor blades.

Returning now to the pairs of blades 40 and 41, it will
be seen that each of the blades 40 of rotor 30 is developed
as a helix, so that between the two blades 40 a divergent
path 40’ for the fluid is formed. I have found that, in
order that the transformation of energy in path or chan-
nel 40’ between the blades 40 ‘be effected in the best pos-
sible manner, the blades must have a given inclination
or pitch with respect to the rotor shaft, whereby optimum
results are obtained, The basic principle has been illus-
trated in the vectorial graphs of Figures 2 to 4. In these
representations it has been assumed that the fluid passing
through the rotor is ideal, that is, that it flows without
any dynamic losses due to friction, whirls, etc., and with-
out losses in volume (i. e., a continuous, not intermittent,
flow is assumed). In the same way, it has been supposed
that the blades are infinitely thin so that they do not in-
terfere with the flow of the fluid. In order to obtain the
values to be employed in practice it is therefore neces-
sary to modify those hereinafter set forth, as will be
obvious to those familiar with the art.

Furthermore, the drawings have been made on the
basis of the values corresponding to average speeds, that
is, the speeds occurring at the centre of each blade.

Referring now to Figure 2, it will be seen that the same
illustrates the order of movement corresponding to rotor
31, and relates to the admission of the fluid as follows:

nm=mean tangential velocity at the entry of rotor 31;

Vei=velocity of the admission of fluid to rotor 3%;

Ri=relative velocity between the fluid and the rotor 31
(which determines the inclination or pitch of the ad-
mission blade 41’, or in other words, the angle «, at
the admission end of blade 41°).

From the foregoing it will be evident that the angle «,,
may be selected according to the amount of the flow of
fluid desired. The angle or pitch of blade 41 at the out-
let end of rotor 31 will determine, on the other hand,
the impetus which the fluid is given by the rotor 31.
This can be seen from Figure.3 wherein

nz=—tangential mean velocity at the outlet end of rotor 31;
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Ro=relative velocity of the fluid at the outlet end of rotor
31 (which determines the angle «, and- the inclination
or pitch at the outlet of rotor 31, and the impulse or
impetus given to the fluid ‘depends on this angle);

Vs, =velocity of the fluid at the outlet of rotor 31.

The angle or pitch «, of the blade 40 of rotor 30 must
be related, according to the present invention, to the angle
a, in order to obtain maximum results by taking up the
impulse in the rotor 30 which rotates in an opposite di-
rection. - This relation is also illustrated in Figure 3
wherein:

nz=mean tangential velocity of the counter-rotation at
the inlet end of rotor 30.

The ratio Vs, and n3 determine the relative velocity Ry
and therefore the inclination or pitch which in view of
the rotation in an opposite direction must be given to the
blade 40” at the inlet end of rotor 3¢ (and which is the
angle o).

From the foregoing it ' may be deduced that the outlet
velocity Vs, of the rotor 31 can be decomposed into two
factors, to wit

Ves=axial velocity at the outlet end;
n'2=~/Vs2— Vest
Consequently,
V63

lg%_ﬁ'ev'{—ns
in which equation n3 is the tangential counter-rotation
velocity,

Figure 4 illustrates the inclination or pitch of blade 49 .
at the outlet end of rotor 30 as angle «, which preferably
is selected to be equal to the angle «,.

In Figure 4

ns=mean tangential velocity at the outlet end of rotor 30;

Rs=relative velocity of the fluid at the outlet of rotor 30,
which determines the angle as (==pitch of blade 40 at
the outlet end); .

Vs,=velocity of the fluid at the outlet of rotor 2.

It will be seen that the known values permit the
optimum value of the pitch of blade 40 at the inlet end
of rotor 30 to be determined.

I claim:

1. A device for lifting or compressing fluids, which
comprises a casing having an inlet opening and an outlet
opening; a first rotor mounted within said casing and pro-
vided with a plurality of blades adapted to move the
fluid from said inlet opening towards said outlet opening;
a second rotor mounted within said casing between said
first rotor and said outlet opening, and provided with a
plurality of blades extending in a direction opposite to
that of the blades of the first rotor; a motor; and a mech-
anism for transmitting motion from. said motor to said
rotors in order to drive said first rotor in such a direction
that the fluid is moved from said inlet towards said out-
let and to drive said second rotor at the same speed as
said first rotor but in an opposite direction, the pitch of
the blades of said second rotor at the end adjacent the
first rotor corresponding to the equation

=
Tnletnl
wherein
«, is the: pitch of said blades;
Vez is the axial velocity at the outlet end of said second
rotor; )
n3 is the tangential velocity of the counter-rotation; and
n'z is V/Vei2—Veg?
wherein
Vey is the velocity of the admission of fluid at the inlet
end of the first rotor; and
Vez is the velocity of the fluid at the discharge end of said
first rotor:
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2. ‘A device for lifting or compressing fluids according lite shaft, said third pinion meshing with a fourth pinion
to claim 1, wherein each rotor is provided with a shaft, secured to the shaft of the first rotor.
. the shaft of one of said rotors being hollow and the shaft 4. A device for lifting or compressing fluids according
of the other rotor extending within said hollow shaft. to claim 1, wherein said mechanism is also housed with-
3. A device for lifting or compressing fluids according 8 in said casing.
to claim 1, wherein said second rotor is provided with a
~hollow shaft and said first rotor is provided with a shaft References Cited in the file of this patent
extending within said hollow shaft, said mechanism com- UNITED STATES PATENTS
prising a first pinion mounted on a shaft driven from said 190,038 Hou
: . s . 3 oh i Apr. 24, 1877
motor and meshing with a second pinion secured to said 10 2,620,735 Baez .. Dec. 9, 1952

hollow shaft and with a third pinion mounted on a satel-



