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My invention relates to pumps the primary
use of which is to control the relative levels of
two separated bodies of water, or, in general, to
maintain a higher water level on one side of the

5 pump and associated dam than on the other
side. My invention is particularly applicable to
irrigation or drainage channels or ditches,
cangls, fiumes, sluice-ways, ete.

-The main object of my invention is to provide
a pump which is simple, inexpensive, and. easily
installed, and which, nevertheless, can be used
to pump water or any other fluid in either direc-
tion without reversing the direction of rotation
of the pump elements and without removing and
resetting the pump.

My improved revérsible pump is particularly
adapted for use in.connection with a portable
dam which can easily be placed in the channel
at the desired location. It is especially suited
for such use where it may be desirable, at times,
to reverse the flow of the water. My invention
makes it possible to do this without removing
either the dam or pump from the channel and
the reversal of flow may be accomplished with
minimum difficulty and in the minimum time.

Various features and advantages of my in-
vention will appear from the following descrip-
tion of a preferred form of my reversible pump.

In the drawing—

Figure 1 is a side elevation of my reversible
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pump mounted on a panel, acting as a dam, -

the: view being taken from the discharge side
of the panel;

Fig. 2 is a similar side elevation except that
the view is taken from the intake side of the
panel;

Fig. 3 is a transverse vertical section of my
reversible pump taken on the line 3—3 of Fig, 4,
looking in the direction of the arrows;

Fig. 4 is a horizontal section taken on the
line 4-—4 of Fig. 3, looking in the direction of the
arrows; and

Fig. 5 is a fragmentary horizontal section
taken on the line 5—5 of Fig. 3, locking in the
direction of the arrows.
. Referring to the drawing, the side wails of

the irrigation channel, ditch, or canal, or of the
sluice-way or flume, are shown at 18. (FPor the
sake of simplicity, I will hereinafter use the
term ‘“channel” as a generic term, meaning to
Include therein any type of ditch, canal, flume,
sluice-way, runway, or other place where fluid
may rest or flow.)
where the dam and associated pump are to be
located, the side ‘walls thereof are provided with
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At the place in the channel
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slots ‘11 to receive the vertical edges of the panel
{2, which may be made of steel or any other
suitable material.  The panel, together with the
associated pump elements and casing, when
placed in position in the channel, constitutes a &
removable dam, thereby separating the channel
into two parts. It is assued that it is desired
to raise the ‘water or other fluid in the channel
on one side of the dam to a higher level than it
is-on the other side, or to cause it to flow past !
the dam either in one direction or in the other.

The panel {2 is provided with an aperture 13
adapted to receive the pump elements and the
casing therefor. Welded or otherwise affixed to
the panel in vertical position at the center there- 3!
of are tubes, 14, $4’, adapted to receive the shaft
{3 of the rotor element of the pump. As indi-
cated at 16, there is provided, at the bottom of
the tube 14’, a thrust bearing for the shaft.
Additional bearings, such as those indicated at :20
{7, may be provided or ecylindrical bearings,
.made of rubber, metal, or other suitable mate-
rial,. may be provided within the tubes 14, (4’
for the shaft 15 at suitable places or throughout
the lengths of the tubes. 125

The shaft 18 may be rotated in any desired
manner from a suitable source of power. For
example, the shaft may be driven from an elec~
tric motor (not shown) through a V belt calrled
by the pulley {8 suitably mounted on the shaft. 30
It will, of course, be understood that the electric
moetor may be mounted directly on the top of
the shaft for direct drive, that a flat belt may
be employed, or that the top of the shaft may
be provided ‘with a bevel or other gear-designed 85
to mesh with a second gear suitably connected to
any desired source of power. It will also be un-
derstood that a thrust bearing (not shown) will
also-ordinarily be provided at the top of. the
shaft, the bearing being supported from the 40
Dbanel, 12, or-in other suitable manner.

Rigidly mounted on the shaft {5, as by key-
ing or otherwise, is the pump or impeller ele-
ment, preferably composed of -a sleeve 19 and
web 19’, the latter carrying, at its periphery, 45
suitable blades or vanes 28 which, when rotated,
-act as a centrifugal pump.

All of the pump elements thus far described
are preferably mounted rigidly, although ro-
tatably, on the panel i2.

In order to determine the direction of flow of
the water or other fluid past the dam, a casing
is provided for the pump which, as will be here-
inafter explained, can be rotated through ap-
proximately 180°, withouf moving either the 55
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panel of the pump elements, to reverse the direc-
tion of flow. This casing comprises a plate 21,
generally cylindrical in form but extending
throughout more than 180°. Plates 22 are also
provided to close the bottom and top of the space
defined by the plate 21. Each of the plates 22
has a circular opening, concentric with the shaft
i3, thereby providing suction entrances for the
pump. The edges of these openings. are pro-
vided with flanges 37 which project into-the
runner of the rotary pump and bear against the
inner edges of the rings 38 that carry the blades
or vanes 20, thereby forming 2 seal and also pro-
viding a bearing upon which the pump casing
can be rotated. A plate 23 is also preferably pro-
vided so as to exclude water from the space with-
in the semi-cylindrical portion of the casing.
The intake ports for the pump are provided
by semi-cylindrical surfaces 24, 24’, the upper
one of which, 24, is closed at the top by a plate
25 and the lower one of which, 24’, is closed at
the bottom by a plate 28’, the plates 25, 25" pref-
erably being circular. The members 24, 24’, are

Jocated on the opposite side of the panel 12 from
‘the main body of the casing member 21.

In this
manner two intake ports are provided for the
pump, as indicated at 26, 26’ in Fig. 2, the two
ports or suction entrances on opposite sides of
the impeller operating to balance the thrust.

The discharge orifice for the pump is provided
by a spiral plate 27, most clearly indicated in
Fig. 4. The discharge passage is closed at top
and bottom by the plates 22, described above.
The discharge orifice, indicated at 28 in Fig. 1,
is arranged to open into the channel on the op-
posite side of the panel 12 from the intake ports
26, 26’

The above described casing, including the ex-
ternal member 21, the semi-cylindrical intake port
members 24, 24’, the spiral discharge member
27, and the associated closure plates 22, 23, 25, 25’,
is so constructed as to constitute a unitary struc-
ture which may be rotated, as a whole, about an
axis coincident with that of the pump shaft 5.

To limit the motion of the casing and also to
provide a water seal, the casing is provided with
flanges 29, 29’. In the event that the panel 12
is thick enough to warrant it, the edges of the

aperture i3 therein may be recessed or tapered’

to permit the flanges 29, 29’ to lie snugly against
the panel in the two extreme positions of the
casing. Means are also preferably provided for
locking the casing in desired position. A simple

‘method of accomplishing this is to affix to the

panel 12, at one side thereof, vertical channel
members 30. Slidably mounted within the mem-
bers 38 are similar channel members 31 which
can be raised to release the flange 29 or 29’ on
the.casing and which, when the desired flange
is in .position, can be lowered to lock the flange
and, therefore, the casing in desired position.

. Preferably, means (not shown) are provided to
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limit the upward motion of the channel members
31 so that they cannot be fully withdrawn from
the members 30.

Any suitable means may be provided to rotate
the casing and thereby to reverse the direction of
flow of the fluid past the dam. Simple means to
accomplish this rotation may consist of a pinion
32 provided with pin teeth, the pinion being
mounted on a shaft 33 suitably affixed to the

panel {2. In the particular arrangement shown,

the outer casing member 2{ carries an upstanding
flange 34 which is provided with a series of holes
35 adapted fo engage the pin teeth on the pinion

2,212,113

32. The shaft 33 and pinion 32 may then be
rotated, as by the hand wheel 36, this in turn
rotating the casing of the pump. To make it pos-
sible to rotate the casing throughout approxi-
mately 180°, the fiange 34 should be extended, as
indicated at 34’ in Fig. 4, so that the series of holes
35 will extend throughout an arc of at least 180°.

In view of the fact that the only openings which
exist in the dam, when the pump and casing are
mounted thereon and the casing is in either one
of the two extreme positions, are the intake ports
26, 26’ and the discharge orifice 28, and in view
of the further fact that the intake ports com-
municate with that portion of the channel which
is on one side of the dam and the discharge
orifice communicates with that portion of the
channel which is on the opposite side of the dam,
it will be evident that the direction of flow of the
water, when the pump is in operation, can be
reversed merely by turning the hand wheel 38,
thereby rotating the pump casing. Thus, with
the arrangement of my invention, the direction of
flow can be reversed with a minimum of difficulty
and without removing from the channel the panel
on which the pump is mounted and without dis-
connecting from the pump or halting the opera-
tion of the source of power that drives the pump
elements.

In the event that gravity flow is desired rather
than forced flow, this can be accomplished either
by permitting the pump rotor to remain station-
ary or, preferably, by turning the casing through
approximately 90°, in which case nearly one-half
of the aperture {3 in the panel 12 will be open to
gravity flow of the water.

If desired, the discharge orifice 28 may be pro-
vided with a suitable rectangular flap gate (not
shown) , fitted with a rubber gasket, so that when
the pump is stopped, the gate will swing closed
and prevent back-flow through the pump.

It will at once be evident to those skilled in the
art that many modifications may be made in the
congtruction and arrangement of various parts
of my reversible pump. For example, without at-
tempting to suggest all variations or modifica-
tions, it will be evident that a portion of the panel
12 may be so arranged as to rotate with the pump
casing; also, that the arrangement described is
applicable to types of pump other than a cen-
trifugal pump—such, for example, as g vertical
axial flow pump. I therefore do not wish to be
limited to the particular arrangement or details
shown and described herein, but wish to cover
all variations or modifications that may come
within the scope of the appended claims.

Having described the preferred form of my in-
vention, I claim:

1. A combined dam and reversible pump com-
prising in combination an apertured panel, bear-
ings carried by said panel, a shaft mounted in
said bearings, means for rotating the shaft, fluid-
impelling blades carried by the shaft and located
within the aperture in the panel, an independ-
ently rotatable casing substantially co-extensive
with the aperture in the panel, the said casing
being provided with intake ports permitting. the
flow of fluid from one side of the panel to said
blades and being also provided with a discharge
orifice permitting the flow of fluid from said
blades to the opposite side of said panel, means
carried by the panel and engaging the casing
whereby the latter may be rotated through ap-
proximately. 180° about an axis Iying substantially
in the plane of the panel, means for limiting the
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rotation of the casing, and means for locking the
casing in either extreme position.

2. A reversible pump comprising in combina-
tion a panel adapted to act as a dam, an aperture
in the panel, a vertical-axis, horizontal- flow, ro-
tary pump comprising a runner located in said
aperture and having its axis substantially in the
blane of the panel, a casing for said pump, the
casing being substantially co-extensive with the
aperture in the panel and being provided with
suction entrances for said pump communicating
with one side of said panel and also being pro-
vided with a dlscharge orifice for said pump com-
municating with the opposite side of said panel,
said suction entrances being located respectively
above and below said runner, means for rotating
said casing to reverse the direction of flow of
fluid moved by said pump, and means for locklng
said casing at desired positions.

3. The combination comprising a panel con-
stituting a. dam and having an aperture therein;
a rotary pump associated therewith, the axis of
rotation thereof lying in the plane of the panel

3

and being stationary with respect to said panel
5 casing enclosmg sald pump and substantially
co-extensive with the aperture in the panel, said
casing being substantially semi-cylindrical and
having a diameter substantially the same as the
extreme width of the said aperture in the panel
and being rotatable about the same axis as the
pump; said casing being provided with intake
and discharge passages therein for the pump, and
being u-OV&bl“ with respect to said pump and
cocperating with the aperture in the panel to pro-~
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vide. in the extreme positions of the casing; an -

intake port for said pump communicating with
one side of said panel and a discharge orifice for
said pump communicating with the opposite side
of said panel and said casing, in intermediate
vositions, p”ov1d1ng a by-pass arcund said pump
nermlttmg the flow of fluid from either side of

the panel to the other through a portion of the.
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aperture therein; and means for rotating said gq
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