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41 Claims.

This invention is directed to fluid piston pumps
or compressors, and more particularly to hydro-
turbine pumps of the type employing a rotating
water or other liquid ring as a pumping or dis-
5 placing medium, in which the liquid of the ring
alternately enters and recedes from a series of
displacement chambers formed as peripheral
buckets in a rotor revolving within an eccentric
casing. e

The well known “Nash” type of compressor is
a good illustration of & pump having displacement
chambers operating in a ring of liquid, and more
specifically the invention relates to improvements
and developments in the Nash pump- described
in United States Letters Patent to Jennings, No.
1,718,294 of June 25th, 1929, and No. 1,797,980 of
March 24th, 1931, which disclose a circular rotor
operating within an eccentric casing, the rotor
being journaled upon tapered or conical port
.members extending within side portions of the
revolving rotor. The herein described invention
is not limited specifically to this type of pump,
reference being made thereto for illustrative pur-
poses.

Pumps of this nature have been found very
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satisfactory in the handling of air and gas, al-

though they will also handle denser fluids, How-
ever, it has been found that while these pumps

operate very satisfactorily in building up pres-.

80 sures to twenty or thirty pounds gage, when it is

- desired to increase the pressures above this point,
there is & tendency toward leakage within the
pump, resulting in impaired efilciency.

Running clearances between the rotor and
pump cssing, and between the rotor and the
conical port member, or members upon which
it is journaled are necessary to prevent binding,
and even with the greatest accuracy of manufac-
ture, this clearance is enough to result in an ap-
preciable leakage as pressures increase, unless
some means is taken to prevent it. The leak-
age of air or gas is of course many times greater
than the leakege of g denser medium, such as &
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-used to handle air end gas.

Accordingly, it is an important object of the
present invention to seal all of these running
clearances against leakage. Preferably this is ef-
5o fected by directing a sealing liquid to the points
of possible leakage, at & pressure greater than
that tending to cause the leakage. B

It is another object to reduce leakage of the
liquid used as an operating medium, and to re-

g5 blenish losses thereof during normal operations,

liquid, and as stated, these pumps are frequently

(CL 230—79)

simultaneously with the sealing of the running -
clearances.

1t is a further object to obtain a sealing effect
of such a nature that running clearances may be
made much greater than heretofore, thereby re- &
ducing the cost of manufacture and increasing
the efficient life of the pump.

Still another object contemplates a method of
sealing effective to prevent leakage constantly,
throughout the life of the pump, regardless of 10
wear caused by the handling of gritty material,
or caused by corrosion.
~ Another object comprises means to supply seal-
ing liquid by recirculation of water from the dis-
charge separator for the pump, although such 18
liquid may be obtained from extraneous sources,
when feasible. ,

- Other objects include the features of structure
disclosed in the aforesaid Jennings patents, as
related to the' uniqué sealing means forming a 2¢
feature of the present disclosures. N

To the attainment of the foregoing and other -
objects which will appéar, reference may be made
to the accompanying sheets of drawings showing
certain forms and modifications of the inven- 286
tion, and in which: ’ . :

Fig. 1 is a section through the pump taken on
line {—1{ of Fig. 2; ’ :

Fig. 2 is a vertical transverse section taken on
the line 2—2 of Fig. 1; 30

‘Fig. 3 is 2 reduced plan view of a pumping uni$
and separator, illustrating g piping arrangement
for supplying sealing liquid;

Fig. 4 is a section similar to Fig. 1, but show- .
ing a modified sealing arrangement, and taken on 36
the line 4—4§ of Fig. 5; )

Pig. 5 is a vertical transverse section taken on
the line §--5 of Fig. 4; and

Fig. 6 is a section taken on the line 6—6 of
Fig. 8. - 40

In the operation of these compressors or pumps,
the liquid ring, rotated by the rotor, follows
an operating path defined by the eccentric in-
ternal contour of the casing. The liquid first
recedes from the center of the rotor or bottom of
the displacement buckets, into lobes formed on
major axes of the casing, and this recession con-
stitutes the suction stroke of the compressor,
drawing air, gas or other filuid which is to be gg
handled by the pump in at the bottoms of the
buckets. Then as the peripheral portions of the
buckets approach the minor axes of the casing,
the operating liquid ring is forced inward, into
the bucket, to perform its compression siroke. 55
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single rotation of the rotor, depending upon the
number of lobes formed in the pump casing. In
the present illustration two lobes are illustrated,
separated by lands at the ends of the minor axis
of the casing.

Between the point where the penphery of the
rotor and the casing approach each other, and

. the point where they separate as the rotor ap-
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proaches a major axis, there is built up a differ-
ential in pressure which is somewhat greater than
the differential in pressure bhetween the inlet
to the pump and the outlet, as built up by the
compressor at its final discharge to the outlet.
Unless the rotating liguid ring-is forced into the
rotor buckets at the high pressure point with-
out material leakage, or loss of pressure, there
will be a corresponding loss in efficiency in the
operation., This leakage may occur at a number
of points, and it is a feature of the present in-
vention to minimize leakage from the high pres-
sure points to the low pressure points, thus ob-
taining maximum efficiency, and permitting the
building up of higher pressure differentials than
heretofore thought - possible in pumps of this
nature.

Referring now to the drawings, in which like
reference numerals refer to like parts, it will be
seen that the pump comprises generally a stator
10, including an eccentric pump chamber {{ hav-
ing enlarged portions or lobes 12 and (3, sepa-
rated by lands {4—{4 at opposite sides of the
casing. The line A—A illustrates a major axis
of the pump chamber through the lobes, and the
line B—B is a minor axis through the lands.

Although but two lobes are illustrated, one on
either side of the minor axis B—B, it will be obvi-
ous that the invention is applicable to pump cas-
ings having any desired number of lobes.

A driving shaft {9, extending through the cas-
ing, is supported by bearings {6—16 at either end
thereof, and serves to support and drive a rotor
17, of generally cylindrical shape in cross section.
This rotor is provided with a number of periph-
eral buckets or displacement chambers {8, formed
by radial vanes 19, the outer edges of which are
forwardly curved. If desired the vanes or blades
19 may be stream-lined to facilitate the circula-
tion of operating liquid into and out of the
buckets. .

In the preferred construction the buckets will
be enclosed by shrouds 20—20, connecting the
blades £89.

Extending inwardly of the chamber {{ dre g
pair of tapered hubs 2{ upon which the rotor is
journaled, said hubs being constructed to form
inlet and discharge passages for the pump.

The inlet passages 22 (one for each lobe), are
suitably ported as at 23 for cooperation with the
open bottoms of the rotor displacement buckets
18, ahd the outlet or discharge passages 28 are
similarly ported as at 25.

At the two lands {4, the spaces between the
blades or vanes {9 of the rotor and the casing are

filled with operating liquid. As the rotor ad-.

vances, the liquid is not only turned by the rotor,
but also, is thrown out into the lobes by centrif-
ugal force, and air, gas, or other medium being
handled, is drawn in through the ports 23. Upon
further advancement, the shape of the casing
forces the liquid back into the rotor buckets, and
this liquid, acting as a piston, in each bucket,
compresses and forces the gas out through the
discharge ports 25.

Maximum efficiency demands that as many as

2,106,174
This action takes place several times during a

possible of the displacement chambers be at work,
and therefore the space between the inlet and
discharge ports is. made as narrow as possible,
opposite a land 14; preferably this space occupies

only a minimum of one displacement chamber.:

However, on one side of this space, as at the point
28, the interior of the chamber is subjected to in-
let pressures, whereas the other side is subjected,

as at the point 27, to the full discharge pressure,

thus building up a pressure differential. But in-
asmuch as the space between the points 26 and
27 is made as small as possible, and at times there
may be interposed but a single blade between the
full discharge pressure and the lower inlet pres-
sures, it follows that there is great tendency for
leakage across this space from point 27 to 26, due
to running clearance, despite the fact that the
liquid ring substantially fills the rotor buckets or
chambers at these points.

There is also a -chance for leakage at various
points of contact between the revolving rotor and
the stationary cones as indicated at the points 28
and 29 (Figs. 1 and 4). Due to pressures de-
veloped in the lobes 1213 it is also possible that
leakage will occur at the points 30, that is at the
periphery of the shrouds 20.

In order to overcome, or offset leakage at these
various points, a sealing liquid under pressure is
distributed to such points, either from an extra-
neous source of supply, or by recirculation of
liquid from within the pump at its maximum
pressure. To this end the tapered hubs or cones
2! are formed respectively with central passages
31, the walls of which are ported as at 32, whereby
sealing fluid introduced under pressure to the
passage 3l is free to esca.pe to the points 26, 21,
28 and 28.

Other ports 33 communicate with the space 33a
between the shrouds 28 and the interior of the
pump chamber wall, whereby sealing liquid can
flow to the points 30, thus taking care of all run~
ning clearances between the rotor and the in-
terior of the chamber.

This sealing water or liquid being under greater
pressure than the average pressure in the lobes,
prevents the escape of liquid from the lobes where
it is doing work, into the annular space 33a be-
tween the rotor and the chamber wall, which
would otherwise result in some reduction in
volume. This arrangement also makes possible
the introduction of make-up liquid into the lobe
at the point where it will recompense for possible
loss of liquid which may be discharged through
the outlet ports 25 with the air or other fluid
being pumped.

Again, the introduction of sealing liquid at
these points makes it possible to operate the
pump with greater running clearances, than
heretofore thought necessary, without in any way

- affecting the efficiency of the pump.

The sealing water may be introduced into the

" central passages 31 by means of piping shown

particularly in Figs. 1, 3 and 4, wherein g lobe is
tapped at its point of highest pressure, by a pipe
34.. The liquid at this point is under the great-
est pressure due to the fact that the ring is forced
ahead by the rotor, and forced into the rotor by
the wedging action between the rotor and the

" narrowing casing. This pressure is greater than

that at the outlet ports 25, or in the discharge
separator (which is substantially at the same
pressure), because the water in re-entering the
rotor is forced in against centrifugal force, by the

forward driving effect of the blades or vanes of

the rotor, the rotor driving the liquid into the
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narrowing space betwéen the rotor and the
casing.
The pipe 34 is connected by & valve 26 to piping

36, which is tapped into the end of a central pas-

sage 81. .

This arrangement is effective to recirculate
fiuid from the lobe to the central passage and
back to the lobe by way of the rotor. If desired
the piping 36 may be connected to any convenient

extraneous source of liquid under pressure, by

~ the valved pipe line 37. One such source is ii-
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lustrated in Fig. 3, wherein the line 87 is con-
nected to the bottom of the discharge separator
38, receiving liquid which is subjected to the
fuill discharge pressure.

Referring now particularly to Figs. 4 and 5
there will be found a slightly modified structure
for providing’ a liguid seal. Instead of the row
of ports 32, the exterior of the hub or cone 2{
may be grooved_at 38 and 48, to esteblish com-
munication between the interior of the central
passage 3 and the channels 4f at the root of
each individual blade or vane {8.  This ensures
a supply of sealing liquid from both sides of each
blade throughout the channels 4f, making an
effective seal between each side of the vanes be-
tween the ports 23 and 26. These grooves 3940,
and channels 4{ are supplied with liquid around
the hub of the rotor, and through the ports 33,
which additionally supply the annular space 33a
between the rotor and the pump chamber wall.

A similar arrangement of grooves may be used
over the area of the cone indicated by the arrows
XX (Fig. 5) between the ports 23 and 25, al-
though a seal at this point i{s relatively less im-
portant than at the other points heretofore dis-
cussed, as there is a gradual distribution of pres-
sure over a number of blades, and the differen-
tia] pressure between the sides of an individual
blade is not as great as is the case at the points

" 26 and 21.

Fig. 6 llustrates a modification wherein seal-
ing water may be supplied from the point of
greatest pressure within a lobe, but without re-

sort to exterior piping. In this form, the annular.

space 33a between the rotor and the stator is
utilized as at 30b to receive water beyond the
shroud 20, such water flowing through tlie port
33 into the central passageway 3{ of the hub or
cone 2. The groove 39, as heretofore, receives
some of this water under pressure to seal the
running clearance between the rotor and the
cone 21.

_In some cases it will be found desirable to in-

troduce clean sealing liquid from an outside

source under pressure, through the port 33 into
the space 33z between the sides of the rotor and
the casing, allowing it to escape through the
clearance at the periphery of the rotor, at the
points 28, 29 and 30, Fig. 1. In this way ex-
traneous material such as filber or paper pulp,
which may be handled by the compressor, is pre-
vented from lodging between the sides of the
rotor and causing undue friction.

Having thus described the invention, the oper--

ation and advantages thereof will be readily ap-
parent. Once the pump is in operation the tend-
encies toward leakage, which are produced by a
pressure differential between discharge pressures
and intake pressures are offset by supplying a
sealing liquid, at a higher pressure than set up
by such differential, to the points where leakage
might occur. This higher pressure is obtained
either by supplying liquid from an extraneous
source under a predetermined pressure, or by re-

1y

3

\
circulating liquid ) under pressures greater than
the discharge pressure, such liquid being ob-

‘tained by tapping the interior of the pump at the

point where centrifugal forces are being over-
come by the yedging or crowding action pro-
duced by the converging relation between the
rotor and stator.

Advantage is taken of the fact that a liquid
such as water, will not leak as readily as a less
dense medium such as air, and all running clear-
ances are hence sealed with a liquid.

It has been found by actual test that sealing

_methods as described make possible the use of

double the clearance between the rotor and the
stator without any reduction in volume of the
inedium being handled, thereby reducing manu-
facturing costs. It has also been found that
where heretofore it was possible to obtain up to
twenty to thirty pounds gage as a maximum for
efficient operation, it is now possible to build up
pressures around one hundred pounds gage. Op-
erating expenses are not increased as in the pre-
ferred form the liquid is constantly recirculated;
in fact, due to the increased efficiency, operating
costs are actually reduced.

Having thus described my invention, what I
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claim as new and desire to secure by Letters Pat-

ent of the United States, is:

1. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination
with an eccentric casing, and a rotor therein
having displacement chambers cooperative with
the pumping liquid to create a pressure differen-
tial between the inlet and outlet sides of the
pump, of means to seal the inlet side of the pump
from .the outlet side thereof, comprising means
to create and apply a pressure in opposition to
the pressure differential of the pump, whereby
to minimize leakage between the inlet and outlet
sides of the pump. .

40

2. In a hydro-turbine pump of the type using

liquid ‘in its pumping action, the combination
with an eccentric casing, a rigid hub extending
therewithin, and a rotor journsalled on said hub
and having displacement chambers cooperative
with the pumping liquid to create a pressure dif-

ferential between the inlet and outlet sides of the '

pump, of means to seal the inlet side of the pump
from the outlet side thereof comprising means to
direct a sealing liquid to clearances between the
rotor and the hub, and to other clearances be-
tween the rotor and the casing, in opposition to
said pressure differential whereby to minimize
leakage between the inlet and outlet sides of the
pump. _ : S

3. In a hydro-turbine pump of the type using

“liquid in its pumping action, the combination
.with an eccentric casing, and a rotor therein hav-

ing a hub and having displacement chambers co-
operative with the ‘pumping liquid to create a
pressure differential between the inlet and outlet

45

50
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60 .

sides of the pump, of means to seal the inlet side |

of the pump from the outlet side thereof, com-
prising means to supply a sealing liquid at pres-
sures at least as great as the discharge pressures
in the pump and to direct said sealing liquid to

85

rotor clearances between the inlet and outlet

sides of the pump, at points spaced from the hub
of the rotor whereby to minimize leakage at such
points. ‘ :

4. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination
with an eccentric casing, and a rotor therein hav-
ing displacement chambers cooperative with the
pumping liquid to create a pressure differential

70

7




4 ,
between the inlet and outlet sides of the pump,

‘of means to seal the inlet side of the pump from
the outlet side thereof, comprising means to di-

"rect a sealing liquid to the clearance spaces be-

16

tween the sides and periphery of the rotor and
the casing, in opposition to said pressure differ-
ential, whereby to minimize leakage past such
points.

5. In a hydro-turbine pump of the type using
liquid in its pumping action, the -combination
with an eccentric casing having a lobe along a

major axis and a land along a minor axis, and a .

- rotor therein having displacement chambers co-
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operative with the pumping liquid to create @ -
pressure differential between the inlet and outlet

sides of the pump, of means to withdraw part of
the pumping liquid from said lobe and to return
same to-the casing adjacent said land, and to
direct said liquid as it returns to clearance spaces
between the rotor and the casing at a pressure
at least as great as the pressure differential gen-
erated within the pump whereby to. minimize
leakage between the inlet and outlet sides of the
pump. : _

6. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination
with an eccentric casing having a lobe along a
major axis and a land along a minor axis, and a
rotor therein having displacement chambers co-
operative with the pumping liquid to create a
pressure differential between the inlet and outlet
sides of the pump, of means to withdraw part

" of the pumping liquid from said lobe at the point

of greatest pressure in the lobe and to.return

-same to clearance spaces between the rotor and

the casing at a pressure at least as great as the
pressure differential generated within the pump
whereby to minimize leakege between the inlet
and outlet sides of the pump.

7. The combination in a pump of the type
using liquid, in its pumping action, of a lobe
casing and a rotor therein having displacement
chambers cooperative with the pumping liquid,
of means to control leakage between the inlet and
outlet sides of the pump, comprising means to

supply a sealing liquid to points of leakage and -

in opposition to the leakage at a pressure at least
equal to the discharge pressure of the pump.

8. In a hydro-turbine pump, the combination
with a casing having a hub extending inwardly
thereof, inlet and discharge passages extending
through said hub, a rotor journalled on said hub
and having displacement chambhers, said cham-
bers and hub being formed with cooperating ports
for inlet to and discharge from the pump, of
means for directing a sealing fluid, under pres-
sure at least equel to the normal pressure ‘differ-

ential of the pump, to running clearances be- .

tween said rotor and hub, in opposition to.the
normal pressure differential of the pump, sub-
stantially centrally thereof, and adjacent the
ends of the hub, including a fiuid receiving pas-
sage extending through the hub and ports effec-
tive to establish communication between said
passage and the rotor. X ’

9. In a hydro-turbine pump, the combination
with a casing having a hub extending inwardly
thereof, inlet and discharge passages extending
through said hub, a rotor journalled on said hub
and having displacement chambers, said cham-
bers and hub being formed with cooperating
ports for inlet to and discharge from the pump,
of means for directing a sealing fluid to run-
ning clearances between said rotor and hub, in-
cluding a fluld receiving passage extending

 9,105.174

through the hub, said hub being provided with
filuid receiving grooves on its external surfaces,
means establishing communication between said
grooves and said fluid receiving passage, and said
rotor being journalled across said grooves. -

10. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination

with an eccentric casing having a ported hub, &

rotor turning on said hub and having peripheral
displacement chambers cooperative with the
pump liquid and the ported hub, of means for
directing a sealing liquid to running clearances
between said rotor and hub, said hub being
provided with fiuid receiving grooves on its ex-
ternal surfaces, means establishing communica-
tion between said grooves and said means for

directing the liquid, and said rotor being jour-

nalled across said grooves. ’

11. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination
with an eccentric casing having a ported hub, a
rotor turning on said hub and having peripheral
displacement’ chambers cooperative with the
pump liquid and the ported hub, of means for
directing a sealing liquid to running clearances
between said rotor and hub, said hub being pro-
vided with fluid receiving grooves on its ex-
ternal surfaces, means establishing communica-
tion between said grooves and said means for
directing the liquid, and means for directing a
sealing liquid to those points of the casing closest
to the periphery of the rotor. i

12. In a hydro-turbine pump of the type using
liquid in its pumping action; the combination
with a lobe casing and a rotor in said casing hav-
Ing peripheral displacement chambers cooper-
ative with the pumping liquid, of separating

" means connected' to the discharge of the pump,
-and means to supply a sealing liquid from said

separating means to points of leakage hetween
the inlet and outlet sides of the pump, where-
by to minimize such leakage, cool the pumping
liquid and make up losses in said pumping
liquid. i )

13. In a hydro-turbine pump of the type using
liquid in its pumping action, the combination
with an eccentric casing having a ported hub, a
rotor turning on said hub and having peripheral
displacement chambers cooperative with the
pumping liquid and the ported hub, of means for
directing a sealing liquid, in opposition to the
normal pressure differential of the pump, to
those points of the casing closest to the periph-
ery of the rotor, and means for directing a
sealing liquid to the running clearances between
said rotor and hub. :

14. In a hydro-turbine pump of the type using
liquid in its pumping action, the combinstion
with an eccentric casing having a lobe, and a
rotor in said casing having displacement cham-
bers cooperative with the pumping liquid to
create a pressure differential between the inlet
and outlet sides of the pump, of means to with-
draw part of the pumping liquid from said lobe
at the point of greatest pressure therein and
return same to points of leakage between the
inlet and outlet sides of the pump, including a
conduit extending from said point of greatest
pressure in the lobe to said points of leakage.

15. In a hydro-turbine pump, an eccentric
casing, a rotor operative therein, an inlet region
and an outlet region, means including said rotor
to develop pressures in the discharge region
greater than those in the inlet region, and means
to direct a sealing liquid, in opposition to said
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developed ‘pressures, to intermediate points be-
tween said inlet and outlet regions whereby to
reduce leakage therebetween.

16. In a hydro-turbine pump, an eccentric
casing, a rotor operative therein, an inlet region
and an outlet region, means including said rotor
to develop pressures in the discharge region
greater than those in the inlet region, and means

. to direct a sealing liquid to intermediate points

between said inlet and outlet regions; at a higher
pressure than the pressure differential of said
regions whereby to reduce leakage therebetween.

17. The method of sealing a rotary liquid ring
pump against leakage between the inlet and out-
let regions which comprises withdrawing a por-
tion of the liquid of said ring from the point of
highest pressure in a iobe of the pump, and re-
circulating same by directing said portion to a
point of leakage, under pressure and in opposi-
tion to flow of liquid past said point.-

18. In a hydro-turbine pump of the type using
liquid in its pumping action, a stator provided
with passages for the reception of sealing liquid,
& tapered hub within the stator, a rotor coopera-
tive with said hub, means establishing communi-
cation between said passages and running clear-
ances between said rotor and hub, and between
said passages and running clearance adjacent
the periphery of said rotor, and means to intro-
duce liquid under pressure to said passages,
whereby to seal all of said running clearances
between said rotor and stator against leakage.

19. In a hydro-turbine pump of the type using
in its pumping action, a stator provided
with passages for the reception of sealing liquid,
a tapered hub within the stator, a rotor coopera-
tive with said hub, means establishing communi-
cation between said passages and running clear-
ances between said rotor and hub, and between
sald passages and running clearance adjacent
the periphery of said rotor, means to introduce
liquid under sufficient pressure, to sald passages
to sedl all of said running clearances between
sajd rotor and stator against leakage, and to
force some of said liquid through said clearances,
whereby to make up losses in pumping liquid and
t0 lower the operating temperatures of the pump.

920. The method of sealing a rotary liquid ring
pump against leakage between inlet and outlet
regions at points approximating maximum pump
pressures, supplying losses in operating medium
and maintaining low operating temperatures,

which comprises recirculating a portion of the

nrerating medium under pressures at least as

_ereat as the maximum pressure developed in the

rimp past said points and back to the main
b~dv of operating medium. -

91. In a hydro-turbine pump of the type using
1'anid in its pumping action, the combination
with an eccentric casing, a hub extending there-
within. and a rotor journalled on said hub and
having pump vanes defining displacement cham-
hers cooperative with the pumping liquid to cre-
ate a pressure differential between the inlet and
cutlet sides of the-pump, of means to seal the
inlet side of the pump from the outlet side there-
of, comprising means to direct a sealing liguid

to clearances between the rotor and the hub, and °

other clearances between the rotor and the cas-

whereby to minimize leakage between the inlet
and outlet sides of the pump, said directing
means including ports in said hub effective to
establish communication between the interior of

5

said hub and said rotor adjacent the bases of
sald vanes. :

22. In a hydro-turbine pump of the type using
liguid in its pumping action, the combination
with an eccentric casing, a hub extending there-

within, and a rotor journalled on said hub and

having pump vanes defining displacement cham-
bers cooperative with the pumping liquid to cre-
ate a pressure differential between the iniet and
outlet sides of the pump, of means to seal the
inlet side of the pump from the outlet side there-
of, comprising means to direct a sealing liquid
to clearances between the rotor and the hub,
and to other clearances between the rotor and
the casing, in opposition to said pressure differ-
ential whereby to minimize leaksge between the
inlet and outlet sides of the pump, said directing
means including channels extending respectively
along the roots of the individual vanes.

23. In a hydro-turbine pump, the.combination
with a casing having a ported hub, inlet and dis-
charge. passages extending through said hub, a
rotor journalled on said hub and having blades
forming displacement chambers cooperative with
the ported hub, of means for directing a sealing
fluid to running clearances between said rotor
and hub, and across the surfaces of said blades,
including channels extending respectively along
the roots of the individual blades, whereby to
minimize leakage within the chamber past said
clearances.

24. In a hydro-turbine pump, the combination
with a casing having a hub extending inwardly
thereof, inlet and discharge passages extending
through said hub, a rotor journalled on said hub
and having vanes forming displacement cham-
bers, said chambers and hub being formed with
cooperating ports for inlet to and discharge from

_the pump, of means for directing a sealing fluid

to running clearances. between said rotor and
hub, including a fluid receiving passage extend-
ing through the hub, said hub being provided

“with fluid receiving grooves on its external sur-

faces, and said rotor being channeled along the
respective bases of said vanes, said rotor being
journalled across said grooves. . ' .
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25. In a hydro-turbine pump of the type using

liquid in its pumping action, the combination
with an eccentric casing having a ported hub, &
rotor turning on said hub and having peripheral
displacement chambers cooperative with the
pumping. liquid and the ported hub, said cham-
bers being separated by radially disposed blades,
of means for directing a sealing liquid in oppo-
sition to the normal pressure differential of the
pump, to those points of the casing closest to the
periphery of the rotor, and means for directing

" a sealing liquid to the running clearances be-

tween said rotor and hub, said directing means
including channels extending respectively along
the roots of the individual vanes.

26.-In a wet type gas pump employing a liquid
piston arranged for rotation within a piston

- chamber, a rotor, a port member extending into

the sides of said rotor and having inlet and outlet
ports communicating therewith, and a passage to
conduct water from the piston chamber to-the
peripheral surface of said port member and di-
rect it into the spaces between the contiguous
surfaces of said port member and said rotor.

27. In a wet type gas pump of the type employ-
ing a liquid piston, a casing, a rotor mounted
within said casing, port members extending into
the sides of said rotor and having inlet and outlet
ports communicating therewith, a confined body
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6 .
of sealing water disposed peripherally of each

said port member to provide a seal between con-
tiguous surfaces of the rotor and the port mem-

" bers, and means to replenish said body of water
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to make up losses therefrom.

.28. In a wet type gas pump employing a liquid
piston, & casing, a rotor mounted therein and
having a multiplicity of vanes defining a plurality

of displacement chambers, each of said vanes’

having a groove in its inner face, a port member
having inlet and outlet ports communicating with
said rotor and having a sectional groove in its
peripheral surface, said first mentioned groove
and said sectional groove being in communication
when said vanes are contiguous with the surface
of sald port member, and means to supply sealing
water to said groove.

29. In a wet type gas pump of the type em-

ploying s liquid piston, a casing, & rotor mounted.

within said casing, port members extending into
the sides of said rotor and having inlet and outlet
ports communicating therewith, a sectional groove
in the peripheral surface of each said port mem-
ber, and means to supply sealing water to said
grooves. .

30. In a wet type gas pump of the type em-
ploying a liquid piston, a casing, & rotor mounted
within said casing, port members extending into

* the sides of said rotor and having inlet and outlet

36
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ports communicating therewith, a confined body
of sealing water disposed peripherally of each said
port member intermediate said inlet and outlet
ports to provide a seal between contiguous sur-
faces of the rotor and the port members, and
means to replenish said body of water to make up
losses therefrom. .

31. In a hydro-turbine pump.of the type using

" liquid in its pumping action, a stator provided
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" with passages for the reception of sealing liquid,

a rotor cooperative with said stator and effective
to create a pressure differential between the inlet
and outlet sides of the pump, means establishing
communication between said passages snd run-
ning clearance between the rotor and stator,
remote from the periphery of the rotor, and
means to introduce sealing liquid to said passages,
under pressure greater than said pressure differ-

ential, whereby to seal all of said running clear-

ances against leakage.

32. In a hydro-turbine pump of the type using
Hquid in its pumping sction, a stator provided
with passages for the reception of sealing liquid,
rotor supporting means within the stator, a rotor
cooperative with said supporting means, means
establishing communication between said pas-
sages and running clearance between the rotor
and its supporting means, and between said pas-
sages and running clearance adjacent the peri-
phery of said rotor, and means to introduce seal-
ing liquid under pressure to said passage, where-

by to seal all of sald running clearances between

said rotor and stator against leakage.
33. In a hydro-turbine pump of the type using

‘liquid in its pumping action, a stator provided

with passages for the reception of sealing liquid,
a rotor cooperative with said stator, and effective
to create a pressure differential between the inlet
and outlet sides of the pump, méans establishing
communication between said passages and iun-
ning clearances between the rotor and stator, and
means to introduce sealing liquid to said pas-
sages, in opposition to said pressure differential,
and under pressure at least as great as said pres-
sure differential, whereby to seal said running
clearances against leakage. :

2,198,174

34, In a hydro-turbine pump of the type using
liquid in its pumping action, a stator provided
with passages for the reception of sealing liquid,
8 port member, & rotor cooperative with said port
member, arranged to revolve within the stator,
means establishing communication between said
passages and running clearances between the
rotor and said port member, and means to intro-
duce sealing liquid under pressure greater than
the normal pressure differential of the pump, to
said passages, whereby to seal said running clear-
ances against leakage.

35. In a pump of the type using liquid for its
displacing medium, a stator, a port member in
said stator, a rotor cooperating with said port
member, saild rotor being provided with shrouds

- having a close running clearance with the stator,

at their periphery, means to introduce sealing
liquid under pressure between the shrouds and

- the casing, in opposition to the normal pressure

differential of the pump, whereby to seal the
running clearance between the periphery of the
shrouds and the stator. _

36. In a pump of the type using liquid for its
displacing medium, a stator, a port member in
sald stator, a rotor cooperating with said port
member, and rotatable within the' stator for
pumping purposes, and means to introduce seal-
ing liquid under pressure greater than the normal
pressure differential of the pump, to inner points
of running clearance between the port member
and the rotor, whereby to seal said running clear-
ance. .

37. In a pump of the type using liquid for its
displacing medium, a stator, a port member in
said stator, a rotor cooperating with said port
member, .and rotatable within the stator for
pumping purposes, said rotor being provided with
shrouds having a close running clearance with
the stator at their periphery, and means to intro-
duce sealing liquid under pressure betweéen the

shrouds and the casing, and to inner points of.

running clearance between the port member and
the rotor, in opposition to the normal pressure
differential of the pump, whereby to seal all of
said running clearances between the rotor, the
stator and the port member.

38. In a hydro-turbine pump of the type using
liquid in its pumping action, a stator formed with
a plurality of lobes separated by lands and there-
by forming in effect a plurality of pumps within
a single casing, said stator being provided with

- passages for the reception of sealing liquid, a

rotor cooperative with said stator and effective
to create a pressure differential between the inlet
of one lobe and the outlet of an adjacent lobe,
means establishing communication between said
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passages and running clearances between the -

rotor and stator at the lands, and means to in-
troduce sealing liquid to said passages, under

_ pressure at least as great as said pressure differ-

ential, whereby to seal said running clearances
against leakage at points opposite the lands.

39. In a hydro-turbine pump of the type using
liquid in its pumping action, a stator formed with
a pumping lobe and a land therefor, said stator
being provided with passages for the reception
of sealing liquid, a rotor cooperative with said
stator and effective to create a pressure differen-
tial between the inlet and outlet sides of the
pump, means establishing communication be-
tween said passages and running clearances be-
tween the rotor and stator at the land, and
means to introduce sealing liquid to said passages
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under pressure at least as great as sald pressure

differential, whereby to seal said running clear-

ances against leakage at points opposite- the land.

40. In a hydro-turbine pumping system of the
type wherein liquid is used for the pumping
action, the combination of pumping means in-
cluding a lobe and a land with a second pumping

means including a lobe and a land operatively

co-operative with said first pumping means, and
rotor means effective to create a pressure differ-
ential between the inlet of one lobe and the outlet
of the other lobe, and means to introduce sealing
liquid to points between said inlet of one lobe
and said outlet of the other lobe under pressure

15 at least as great as said pressure differential,

4

whereby to seal said inlet and outlet against
leakage therebetween. '

41. In a hydro-turbine pump of the type using
liquid in its pumping action, & lobe casing having
a pumping lobe, and an inlet region and an
outlet region, a rotor operative in said casing, and
means to seal the pump against leakage between
the inlet and outlet. regions, including means to
withdraw a portion of the pumping liquid from
the point of highest pressure in the lobe of the
casing and recirculate same by directing said
withdrawn portion of the liquid to a point of
leakage in the lobe casing, under pressure, and
in opposition to-flow of fluid past said point.

IRVING C. JENNINGS.
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CERTIFICATE -OF CORRECTION.

Patent No. 2,195,17L. _ March 26, 19L0.
IRVING C. JENNINGS.

It is hereby certified that error appears in the printed specification
. of the above numbered paten’f requiring correction as follows: Page L, first
column, lines 5%9and 60, claim§, strike out the words and comma "in oppo-
sition to the normal pressure differential of the pump," and insert the
same after the word and comma "hub," in line 62, same claim; and that the
said Letters Patent should be read ﬁith this correction therein that the
same may conform to the record of the case in the Patent Office.
Signed and sealed this Tth day of May, A. D. 19LO.

_ Henry -Van Arsdale,
(Seal) . ' Acting Commissioner of Patents.



