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This invention relates to new and useful improvements
in fluid pressure units, and particularly to pumps and
fluid driven motors. '

It is one object of this invention to provide a fluid pres-
sure unit, such as a pump or fluid driven motor, which is
capable of handling sewage withcut jamming even though
sclid objects such as rags and debris may be present in
the fluids.

An important object of this inventicn is to provide a
fluid pressure unit which includes a rotor having fluid
channels therethrough which are substantially helical and
are tubular in shape, such tubular channels being of
smooth bore construction to permit the operation of the
rotor even though solid objects may be carried there-
through with the fluid.

A further object of this invention is to provide a fluid
pressure unit wherein a rotor is disposed in a housing,
such roter having helical fluid channels therein and a
fluid inlet connected to such fluid channels, the fluid being
discharged from said fluid channels in a direction sub-
stantially opposite to the direction of the fluid entering
said inlet, said channels being of smooth bore construc-
tion and having no protruding vanes, whereby solid par-
ticles may pass through the unit with the fluid without
stalling or jamming the rotor.

Another object of this invention is to provide in a fluid
pressure unit, a rotor having fluid chanpels therein of
tubular construction, a fluid inlet to said channels, said
inlet and said channels being connected by a forked con-
nection ‘which is diverging and separates the flow of fluid
from the inlet so that a portion thereof goes into each of
the channels.

A still further ob]ect of this invention is to provide in a
fluid pressure umit, a rotor which is circular in shape and
has a lower transverse flat plane, such flat plane intersect-
ing fluid channels in the rotor body to form discharge
openings from said channels of quarter-moon shape so
that substantially the entire flat plane is open for the dis-
charge of fluid from the channels.

The construction designed to carry out the invention
will be hereinafter described together with other features
thereof.

The invention will be more readily understood from a
reading of the following specification and by reference to
the accompanying drawings forming a part thereof,
wherein an example of the invention is shown, and
wherein:

Figure 1 is a longitudinal sectional view of the fluid
pressure unit of this invention, illustrating detalls of the
particular rotor construction.

Figure -2 is a horizontal sectional view of the rotor
taken on line 2——2 of Figure 1.

Figure 3 is a diagrammatic view to illustrate the first
stage of construction of the fluid passages in the rotor, if
such fluid passages were formed from tubing.

Figure 4 is a diagrammatic view of the fluid passages
in the rotor of this invention, considering such passages
as having been formed from tubing.
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Figure 5 is an isometric phantom view, illustrating the
fluid channels or passages in the rotor body.

Figure 6 is a longitudinal sectional view illustrating one
type of housing which may be used when the rotors are
connected in tandem.

Figure 7 is a horizontal sectional view taken on line
7—17 of Flgure 6.

Figure 8 is another form of housing which may be
utilized when the rotors of this invention are connected
in tandem.

Figure 9 is a view similar to Figure 1, but illustrating a
modified rotor construction wherein fluids are discharged
in the same direction as they enter.

Figure 10 is a view similar to Figure 4, but illustrating
the modified tubular channels of the rotor of Figure 9.

In the drawings the numeral 1§ designates the housing
in which the rotor 1% rotates. The fluid pressure unit of
this invention includes the housing 1¢ and the rotor 11
and their associated parts. This fluid pressure unit may
be operated as a pump or as a fluid driven motor. If it
is desired to operate the unit as a pump the rotor is

“driven by a drive means externally therefrom, so that fluid

is drawn through the housing 10. If the unit is to be op-
erated as a motor, fluid under pressure is supplied to the
rotor 11 whereby rotation is imparted thereto.
Referring now to Figure 1 particularly, therein it can
be seen that the housing 16 is made up of an upper sec-
tion 18a and a lower section 105. These sections, 104
and 165, are affixed together by the securing means 12
such as the illustrated nuts and bolts. It will be appre-
ciated, of course, that sections 1¢a and 18b can be se-
cured together by any other suitable securing means such
as welding or clamps, if desired. The housing 19 has
an upper shaft opening or bore 14 and a lower shaft
opening or bore 15. The housing also has a discharge
or outlet 16 which is substantially perpendicular to the
aligned openings or bores 14 and 15. The rotor 11 in-
cludes a body 17 which has connected therewith shafts
18 and 19. If desired, bearing rings 26 may be disposed
between the shafts and the bores. . Such bearings 20 may
also include sealing members to prevent the escape of
fluid between the bores and the shafts. The shaft 18
is adapted to be connected to a driving means such as a
moetor when the unit is to be operated as a pump. Also,
the shaft 18 may be connected to a power output if the
unit is operated as a fluid driven motor. To this end,

" a solid shaft 22 is keyed (Figure 5), or otherwise se-
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cured, to the shaft 18, such solid shaft 22 extending to
the driving or driven means.

The other shaft 19, which is generally disposed below
the body 17, is hollow and has therefore an inlet passage
23 therein. This inlet passage 23 communicates with fluid
channels 25 in the rotor body 17. These fluid channels
25 and the fluid inlet 23 are connected through a forked
connection 26.

To understand the particular arrangement of the inlet
23, the forked connection 26 and the fluid channels 25,
reference is made to Figures 3-5. Considering now that
the fluid channels 25 are to be formed from a tubing, the
initial step in obtaining the desired configuration would be
to start with a Y-shaped tube such as shown in Figure 3.
The fluid channels 25 would be entwined into the con-
figuration shown in Figure 4. If fluid were to be passed
through the tubing intertwined as shown in Figure 4, it
would enter through the inlet 23, then be diverged into
two separate paths at the forked coanection 26, and then
be discharged through the fluid channels 25 with a portion
of the fluid passing through each of such channels. Ac-
tually, the rotor of this invention is not constructed of
tubing as shown in Figures 3 and 4, but these have been
illustrated to explain more clearly the construction of the
rotor. In Figure 5, the actual construction of the rotor
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is better seen. Thus, the rotor body 17 would be a
solid piece of material such as cast iron or any equivalent
material which would have cast therein or bored there-
through the inlets 23, the Y-connection 26, and the fluid
channels 25. Thus it can be seen that the fluid passage
portions in the body 17 would have the same configura-
tion as the tubing shown in Figure 4.

As best seen in Figures 1 and 2, the lower portion of
the body 17 is formed in a flat transverse plane 38. This
plane 390 intersects the fluid channels 25. Since the fluid
channels 25 are tubular and are helical in their down-
ward portion, the plane 11 intersects such fluid channels
23 so as to provide discharge ports 31 which resemble
quarter-moons. As is evident from Figure 2, these dis-
charge ports 31 provide a discharge opening from the
fluid channels 25 which is substantially the entire area of
the transverse plane 3.

It will be observed in Figure 1 that the upper portion
18a of the housing 19 substantially conforms to the outer
surface of the rotor body 17. A thrust bearing 33 is pro-
vided between the housing portion 10a and the rotor body
17. The housing portion 105 is provided with an annular
recess 35 which is adapted to receive the fluid from the
ports 31 and carry it to the discharge opening 16 of the
housing 10.

In operating the fluid pressure unit of this invention,
the fluid would pass into the inlet 23 from a source ex-
ternal of the housing 18 and would be diverged in its
flow at the forked connection 26 so that a portion of the
fluid entering from the infet 23 would be directed into
each of the fiuid channels 25. From the fluid channels 25,
the fluid would pass cutwardly through the ports 31 and
to the annular recess 35 of the housing 1¢. Since the
rotor 11 would be rotating during the travel of such fluid,
either by rotation from a driving means through the
shaft 18 or by force of the fluid being pumped through
the inlet 23, the fluid being discharged from the ports
31 wonld follow a helical path and would flow outwardly
through the discharge opening 16 to a point external of
the housing 18. It will be observed that the fluid chan-
nels 25 have a smooth bore throughout and all projections
such as vanes generally found in fluid pumps or fluid
driven motors are avoided so that even objects such as
rags and other debris often present in sewage may pass
through the rotor with the fluid without impedance or
sticking of such objects within the pump. Also, due to
the large area of the plane 30 which is occupied by the
ports 31, there would be no impedance of the fluid flow
or sticking of solid objects in the fluid at the point of dis-
charge from the rotor 11.

In Figure 6 is shown the contruction wherein a plu-
rality of the rotors 11 are comnected in tandem. This
construction may be utilized where extremely high pres-
sures are desired. Such tandem construction is accom-
plished by connecting the discharge of the lower unit to
the intake of the upper unit. Thus the discharge 16 is
connected by a U-shaped pipe 35 to the inlet pipe 19 of
the upper unit. It will be observed that in this form of
the invention, the shaft 18 on the lower unit is connected
to the shaft 19 on the upper unit and inlet ports 36 are
provided therebetween, with the shaft 18 being closed off
so that fluid does not flow downwardly. Suitable sealing
and bearing means 37 are provided on either side of the
inlet ports 36. The last unit in the series is permitted to
discharge through its discharge outlet 16 to a point ex-
ternal of the housing 18. The details of each of the units
is the same as was described in connection with Figures
1-5. Likewise, with the exception of the discharge being
directed from the first or lowest unit to the next unit in
line at its inlet, the operation of these units is the same
as was described in connection with the units of Fig-
ures 1-5.

In the modification shown in Figure 8, the housing 110
is substantially cylindrical in construction and is com-
posed of individual sections 110s. Each of these sec-
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tions 1104 has therewith a baffle plate 38 through which
the shaft 19 is adapted to pass. These units or sections
110a are threaded together by threads 39 or any other
suitable affixing means. It can be seen that by reason
of the baffles 38 each rotor 11 is disposed within a sep-
arate housing section. The only communication from
the fluid inlet which each of the rotors 11 has, is through
their shafts 19. Thus the fluid discharge from the first
or lowest rotor 11 passes into the housing and is then
received by the second or mext rotor 11 after it passes
through the inlet openings 40 in the shaft 19. The flow
of fluid is indicated by the arrows in Figure 8. The
baffle plates 38 have bearings 41 and seal rings 42 as-
sociated with the shafts 19 to provide for frictionless rota-
tion of the shafts 19 therein and to prevent the damage
to the bearings by keeping such fluid therefrom due
to the seals or sealing members 42. In operation, the fluid
is admitted through the lower shaft 19 and passes up-
wardly through each of the rotors 11 until it is finally
discharged through the discharge opening 116. The de-
tails of construction of the rotor 11 are identical with
the details explained in connection with Figures 1-5.

In Figure 9, a modified form of the unit of Figure 1
is illustrated. In this form of the invention, the rotor 50
has an inlet 51, a forked passage 52 and fluid channels 53
similar to those shown in Figure 1 except that the fluid
channels are helically spiralied to discharge upwardly,
ie., in the same direction as the incoming fluid entering
inlet 51. The relationship of the tubular channels 53 can
best be seen in Figure 10 wherein the channels are illus-
trated as tubes for clarity in the same manner as in the
illustration of Figure 4. The discharge openings 54 are
of the half-moon shape as are the openings 31 of Fig-
ure 2.

The totor 50 has mounted therewith a housing 55
which is fixed relative to the rotor 50. A suitable bear-
ing such as a brass seal ring 57 is provided for the sup-
port of the housing 55 on the rotor 50. The rotor 50
also has a tubular shaft 58 extending therefrom for con-
nection with a solid shaft 59 by threads, wedging, or
any suitable securing means. A bearing sleeve 60 is pref-
erably disposed between the bore 61 of the housing 55
and the outer surface of the shaft 58. The housing 55
has an arched anular passage 63 which is of varying
depth and which has an angularly extending discharge
pipe 65 connected thereto at the portion of the passage
63 of greatest depth.

The operation of the unit of Figure 9 is substantially
the same as that of Figure 1 except that the fluid is dis-
charged from the unit in the same direction as it enters.
Thus, when using the unit of Figure 9 as a pump, the
shaft 59 would be driven by a prime mover to impart
rotation to the rotor 50. The unit would preferably be
immersed below the level of the liquid to be pumped
so that fluid is drawn in at inlet 51, separates into two
paths at the forked connection 52, flows through chan-
nels 53 and is discharged in a helical path from the out-
lets 54 into the annular passage 63 from which it is dis-
charged through pipe 65. As will be observed, this form
of the invention also eliminates vanes and other pro-
trusions such as are ordinarily used in pumps, whereby
solid objects such as rags are able to pass freely through
the pump of this invention.

It will be appreciated that the unit of Figure 9 may be
connected in tandem by simply substituting the rotor 5¢
for the rotor 11 as shown in Figure 8. '

From the foregoing, it is believed evident that a fluid
pressure unit such as a pump or fluid driven motor, has
been devised which is capable of handling fluids such as
sewage fluids which may have therein large solid objects,
such as rags and the like, without danger to the pump
itself and without operation failure thereof.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory thereof and wvarious
changes in the size, shape and materials, as well as in
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the details of the illustrated construction may be made,
within the scope of the appended claims, without depart-
ing from the spirit of the invention.

‘What is claimed is:

A fluid pressure unit comprising, a rotor having an
unobstructed central tubular inlet formed therein at one
end and a shaft connected therewith at the other end,
said rotor also having a plurality of tubular fluid chan-
nels formed therein in fluid communication with said
inlet, said fluid channels having outlet ends disposed in
a plane substantially perpendicular to the axis of said
inlet for directing the fluid therefrom substantiaily par-
allel to the axis of said inlet, said outlet ends having a
greater cross-sectional area than said fluid channels, a
stationary housing, said housing being of substantially
larger radial width than said rotor and having a cham-
ber disposed adjacent the outlet ends of said rotor for
receiving liquid discharged therefrom, said housing also
baving an outlet opening in communication with said
chamber for the passage of fluid from said chamber, a
shaft opening in said housing through which said shaft
on said rotor extends for supporting said rotor during
the rotation thereof relative to the housing, and said
tubular fluid channels extending upwardly from said cen-
tral tubular inlet and then following oppositely directed
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helical paths in a reverse downward direction which over-
lap to provide a compact rotor which has relatively long
fiuid channels therethrough.
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