Nov. 29, 1960 H. A. MEYER ETAL 2,961,967
AUTOMATIC REVERSING TURBINE PUMP
Filed Oct. 1, 1956

S T
Q\%\‘?% e B ) 3 N
ﬂ—l R !“'\§
) [ﬁ = ‘/ N *g

48
44
A6

INVENTORS
Harry A. Mever

8y Hewnry [/ LangLols

SmitHOLsen, Lewris ¢Mhae

AT TORNEYS

Avoar o3
1=

3o
i8



o

United States Patent O

_ 2,961,967
Patented Nov. 29,» IQGQ

re
1CC

T

2,961,967
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Harry A. Meyer, Detroit, and Henry J. Langlois, Dear-
born, Mich., assignors, by mesne assignments, to Amer-
ican Radiator & Standard Sanitary Corporation, New
York, N.Y., a corporation of Delaware

Filed Oct. 1, 1956, Ser. No. 612,993
6 Claims, (CL 103—96) .

The present invention relates to hydraulic pumps, and
in particular to turbine-type pumps that are reversible in
operation.

There is a partlcular need for reverSIbIe pumps in cer-
tain fields, such as in reversible fluid couplings or the
like, wherein hydraulic fluids must be transferred by a
pump which is driven from the input shaft of the cou-
pling. Previous efforts have been made to develop such
a pump, but the results have not been entirely satis-
factory because of the cost factor.

It is an object of the present invention to overcome
the shortcomings of the prior art devices and to provide
a reversible turbine-type pump that'is characterized by
the simplicity of its design, the absence of wearing parts,
the low cost of manufacturing its components and of
assembling the same, and the optimum results obtained
therefrom when placed in operation.

It is still another object of the present invention to
provide a pump of the foregoing character which is
submersible so that it can be operated without encounter-
ing priming problems, and which can be lubricated by
the fluid in which it is submersed. )

It is still another object of the present invention to
provide a pump of the foregoing character which is
constructed and arranged so that it can be driven by a
chain drive or the like from a rotary input member and
which will have the same operating characteristics ir-
respective of the direction of rotation of said input mem-
ber.

It is still another object of the present invention to
provide a rotary turbine-type pump of the foregoing
character which is constructed and arranged so that a
minimum of recirculation of hydraulic fluid within the
pump occurs.. | .

Other objects of this invention will appear in the fol-
lowing description and appended claims, reference being
had to the accompanying drawings forming a part of this
specification wherein like reference characters designate
corresponding parts in the several views.

In the drawings:

Figure 1 is an elevation of one embodiment of the
invention with one of the side plates removed;

Figure 2 is a vertical section taken on the line 2 of
Figure 1 with both side plates in operative positions; and

Figure 3 is a fragmentary view taken on the lines 3—3
of Figure 1.

Before explaining the present invention in detail, it is
to be understood that the invention is not limited in its
application to the details of comstruction and arrange-
ment of parts illustrated in the accompanying drawings,
since the invention is capable of other embodiments and
of being practiced or carried out in various ways. Also,
it is to be understood that the phraseology and terminology
employed herein is for the purpose of description and
not of limitation.

Referring now to the drawings a more detailed de-
scription of the invention will be given. The pump 10
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has a casing 12 which may be constructed in various
ways and in the illustrated embodiment is formed from
side plates 14 and 16 and a scroll 18 which is circular
in shape and has a suction inlet 20 at the bottom and a
discharge outlet 22 at the top.

‘A “shaft 124 is carried in casing 12 in bearings 26.
Mounted on the shaft 24 for rotation therewith is an im-
peller wheel 28 which is of uniform thickness and has a
plurality of radial vanes 30 and 32 formed in opposite
sides' thereof.. The impeller wheel may be formed by
a die casting operation and the vanes 30 and 32 are
preferably arranged in staggered relation, rather than in
back-to-back relation, for purposes of strength. . The im-
peller wheel 28 is dimensioned so that it is closely spaced
from the radially inward side portions. 34 and 36 of
the side plates 14 and. 16.

The outer peripheral portion of the casing 12 is -en-
larged as at 38 to provide two semicircular passageways
40 and 42 through which liquid may be pumped from
suction inlet 20 to discharge outlet 22, depending on the
direction of rotation of the impeller wheel 28. Thus, if
the wheel, as viewed in Figure 1, is turned clockwise,
the liquid will enter at the inlet 20, will flow through pas-
sageway 40, and will be discharged through outlet 22
Conversely, the passageway 42 will be in use when the

- wheel 28 is turned in a counterclockwise direction. For

30

35

40

45

50

55

60

65

70

the purpose of carrying out the pumping action in a most
efficient manner, the vanes 30 and 32 are of sufficient
length to extend substantlally across the enlarged pea
riphery 38 of the casing 12.

In order to prevent the liquid from being recxrculated
through the inactive side of the pump, stationary -baffle
plates 44 and 46 are secured at the top of the casing 12
and direct the pumped liquid upward toward discharge
outlet 22. Also, a reversible baffle or clack valve-48-is
pivotally mounted on pin 50 and is positioned to extend
from one side plate to the other and radially outward
of the impeller wheel periphery. The reversible clack
valve 48 is automatic in operation so that if the direc-
tion of rotation of the impeller wheel 28 is reversed,
the pressure of the pumped liquid will flip the valve over,
thereby blocking the top of the inactive passageway while
allowing free flow through the discharge outlet 22.

In normal use, the pump 10 will be. submersed in
liquid to a level above the shaft 24. In -this manner
there will be no air sucked into the pump casing through
the shaft bearings 26. Also, since the suction inlet ‘is
below the level of the liquid, there will be no -problem
of priming the pump when it is started. . Furthermore,
the liquid, which normaily will be a hydraulic oil, can
serve as the lubricant for the pump.

Another advantage of the present pump is that a chain
drive (not shown) can be connected to the shaft 24
and the pumped liquid can then serve as the lubricant for
the chain drive. In such an arrangement the pump can
be turned in either direction, and in view of the sym-
metrical arrangement of the passageways 40 and 42 the
same output from the pump will be realized,

Having thus described our invention, we claim:

1. A reversible pump comprising an upright casing
having a circular scroll open at the bottom and top form-
ing respectively a suction inlet and a discharge outlet, the
side walls of the casing being flared apart adjacent the
juncture with said scroll to form two semicircular pas-
sageways from said inlet to said outlet, an impeller wheel
rotatably mounted between said side walls and having its
peripheral portion projecting through said passageways,
said peripheral portion having radial vanes on each side
for impelling liquid from the inlet to the outlet through -
one or the other of said passageways depending on the
direction of rotation of said impeller wheel, stationary
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baffles extending transversely of the upper ends of said
passageways, and a reversible clack valve mounted in
said outlet transversely thereof for closing off the outer
peripheral portion of the inactive passageway, said sta-
tionary baffles and reversible clack valve being operative
to - prevent .recirculation .of fluid ‘from the discharge of
said-active ;passageway.

2. A reversible pump comprising -an ‘upright casing
having a scroll open at the bottom and top :forming re-
spectively a suction inlet and a discharge outlet, the side
-walls of the casing being flared apart adjacent the junc-
ture with the.scroll to-form two symmetrical passageways
from -said :inlet -to said outlet, an.impeller wheel .rotata-
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bly mounted between .said -side ‘walls and -having 'its

peripheral portion projecting. into said. passageways, said
peripheral . portion :having radial vanes for impelling
liquid from -said inlet to said outlet through one or .the
other of said passageways depending on' the direction of
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rotation of said impeller wheel, stationary baffles in said -

passageways for directing liquid from said passageways
into said discharge outlet, and a reversible clack valve
mounted transversely of said outlet for closing off the
outer peripheral portion of the inactive passageway, said
stationary baffles and reversible clack valve being opera-
tive to prevent recirculation of fluid from the discharge
of said active passageway.

3. A reversible pump comprising a casing having op-
posed side walls and a peripheral wall therebetween;
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peripheral portions of said casing being provided with an : :

inlet and an outlet spaced therefrom; the outer portions
of the side walls cooperating with the peripheral wall to
define two- separate arcuate peripheral passageways from
-said inlet to said outlet, an impeller wheel rotatably
mounted between said side walls and having its peripheral
portion projecting into said peripheral passageways, said
wheel - peripheral portion having radial vanes for im-
pelling liquid from said inlet to said outlet through one
or the other of sajd passageways depending on the direc-
tion of rotation of said impeller wheel, and valve means
in said casing at the outlet to prevent recirculation of
liquid from the discharge of one passageway through the
other passageway.

4, A reversible pump comprising a casing having op-
posed side walls and a peripheral wall therebetween de-
fining an annular passageway; an impeller rotatably
mounted within the casing with its peripheral portion
projecting into the annular passageway; said peripheral
portion having vanes for impelling liquid -within the pas-
sageway; said peripheral wall being open at diametrically
spaced points to form a continuously acting suction inlet
and a continuously .acting discharge outlet; and fluid
pressure-operated valve means movable to isolate the out-
let from different portions of the annular passageway in
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accordance with the direction of fluid flow therein;
whereby when the impeller is rotating in one direction
liquid is delivered from the suction inlet through one
portion of the annular passageway to the outlet, and
when the impeller is rotating in the opposite direction
liquid is delivered from the suction inlet through the
remaining portion of the annular passageway to the out-
let.

5. A reversible pump comprising a casing, the periph-
ery. of which. defines.an.annular passageway; an impelier
rotatably mounted -within the casing with its peripheral
portion projecting into :the .annular passageway; said
peripheral portion:having vanes.for impelling liquid with-
in the passageway;.said casing being opened at spaced
points on its periphery to define a suction inlet and a dis-
charge outlet for said passageway; and fluid pressure-op-
erated valve means movable to isolate the outlet from
different portions of the annular passageway in accord-
ance with the direction of fluid flow therein; whereby
when the impeller is rotating in one direction liquid is
delivered from the inlet through one portion of the an-
nular passageway to the discharge outlet and when the
impeller is rotating in the opposite direction liquid is.de-
livered from the inlet through another portion of the an-
nular passageway to the discharge outlet.

6. A reversible pump comprising a casing, the periph-
ery of which defines an annular passageway; an impeller
rotatably mounted within the casing with its peripheral
portion projecting into the annular passageway; said
peripheral portion having vanes for impelling liquid with-
in the passageway; said casing . being opened at spaced
points along its periphery to:define a suction inlet and a
discharge outlet for said passageway; and fluid pressure-

. operated valve means movable to isolate the outlet from
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different portions of -the annular passageway in accord-
ance with the direction of fluid flow therein; whereby
when the impeller is rotating in one direction liquid is de-
livered from the inlet through one portion of the annular

;. passageway to the discharge outlet and when the impeller
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is rotating in the opposite direction liquid is delivered
from the inlet through another portion of the annular
passageway to the discharge outlet.
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