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PATENT OFFICE

" PUMP OR MOTOR |
_ William J. Carey, Cleveland Heights, Ohio

R ‘ -~ 7 Application July 13, 1934, Serial No. 735,029

‘14 Claims. (ClL. 103—139)

"The present. invention'involves. novel iniprove-
ments- in -that type. of fluid pumps comprising
primarilya casing, a rotor in the casing; and
axially sliding blades or vanes supported on the

- rotor and shifting constantly during the revolu-

tion of the said rotor. .

. An especial object of improvement of the in-

vention lies in the provision of 4 new type of blade

" or vane in conjunction with special construction

of the pumping chamber in which the rotor and
the blades operate, such ‘that I am enabled to
avail of the pressure generated on the fluid being
bumped as a means for acting upon the hlades or
vanes to maintain the latter in close contact with
the walls of the pumping chamber, thereby not
depending solely upon the engaging action of said
walls, with. the mechanical friction generated
thereby, as a ‘means for compelling the proper

movement of the blades and for holding these

blades in fluid tight contact with the said walls.’

. Another feature of the invention resides in the
provisioni of peculiar formations of the rotor at

. the points of mounting of the blades or vanes
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thereon, whereby cushion recesses or grooves are
provided so that as the blades shift from one

lateral extreme of their movement to the other,
‘knocking - impingement’ of the ends of blades
caused to engage the casing walls will be avoided -

by entrapping the fluid in the recesses and
cushioning the movement of the blades thereby.
As a result of this feature of my invention, a re-
duction-of wear on the

chamber is effected, -~

A further objective in’ _(ial_'rying':out my inveh-{

tion has been to produce & new type of composite

casing with an enclosed pumping chamber for the |

pumping blades,or vanes; inother words, my

casing is made with an inner tasing imember and

an outer casing member; said méembers built up

each from two. sections and being formed from -

pressed metal such as steel, or the like, the

- various ‘sections properly secured together, after

assembly of the blades on the rotor and locating
these parts in the inner ‘casing constituting the
pumping chamber. .

In reference to the phase of my iﬁvéntioh,_.
utilizing the pressure of the pumped fluid to act -
‘upon the vanes or blades, it is notable that I avail

of a pumping chamber:which embodies parallel
walls ‘or sides, and intermediate these parallel
walls or sides are helical portions or inclines, as
commonly known in the art. - e
However, in my invention, I provide a peculiar
distancing- between the sides of the pumping
chamber at the diagonal or helical wall portions,

walls of the pumping

& distancing-which'is greater than the operative
axial length of the blades or vanes, whereby I
obtain in large degree the pressure effect upon the .
latter which is desirable for the purposes of my
invention. As a detail feature of this:construc- »

. tion, it is noted that the inclinations of the said

helical portions at the inlet and outlet sides or
walls are different, thus providing for the spac-

‘ing action which has been above referred to, giv-

ing rise to the pressure effects desired, all as will 10
be more fully pointed. out hereinafter in con-
junction with the appended drawings, in which:—

Figure 1 is a general vertical sectional view of
& pump embodying the essential features of the
Invention. , 15

Figure 2 is a plan view looking. down upon the
bottom portion of the main casing or ‘housing in
the direction of the arrows 2—2 in Figure 1.

Figure 3 is a top plan view of the pump looking
downwardly thereon, and illustrating only the gg
parts of the top casing or housing member, dotted
lines showing certain portions of the upper section
of the pumping chamber, the rotor and parts
below the upper section of the pumping chamber
omitted. - :

‘Figure 4 is a development of the pumping
chamber or inner casing and rotor with the vanes
or blades thereon in a diagrammatic layout for

25

-understanding of the cycle of suction and pump-

ing actions of the parts.

Figure 5 is a plan view of the rotor alone.

Figure 6 is a view in elevation of the drive
shaft, rotor, and one of the blade grooves in the
rotor clearly shown. - '

Figure 7 is a fragmentary sectional view show- 35
ing the mounting of one of the blades upon the
rotor in the pumping chamber. -

Figure 8 is a fragmentary sectional view on the
line 8—8 of Figure 2. :

Figure 9 is a fragmentary sectional view on 40
the line 9—8 of Figure 3. )

‘Referring -now to the -drawings and describ-
ing the invention specifically, it is notable that
Iy pump - comprises -any suitable and desired
form- of driving shaft | upon which is mounted 45
the rotor 2, see Figure 1, said rotor being locked
on the shaft by a key 3 against rotation relatively
to the shaft. .~ e

The pump comprises a casing made up of upper
and lower sections 4 and 5, provided with exter- 59
nal or peripheral flanges 6. Nested or enclosed

30

"+ within the outer casing of the pump is an inner

casing comprising sections T and 8, these sections ;
constituting ' what will be termed hereinafter the

- bumping chamber of my device. The sections 55
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that are received between the flanges ¢ and thus
I am enabled to clamp tightly together the vari-
ous flanges 6 and 9 with an assemblage of the
outer casing members 4 and § and the pumping
chamber or sections T and 8, as illustrated in Fig-
ure 1, the outer casing enclosing the inner casing
that constitutes the pumping chamber. I con-
template making the sections 4, 5, 7 and 8 by
pressing these sections out of steel or any suit-

able metal, dependent somewhat upon the pur-

pose for which my pump may be employed, and
with the foregoing in view, the sections 4 and §
are provided with axis flanges [0 which are
pressed into engagement with tubular extensions
it at the axis portion of the sections T and 8
of the pumping chamber, the said tubular ex-
tensions ! being of sleeve-like formation and

fitting snugly against the tubular bearing mem-

bers 12 and 13 supported on the shaft f. Said
tubular members (2 and 18 are respectively
equipped with flanges i2¢ and (3a, which are

. seated at opposite sides of and engage with the

rotor 2 adjacent to its axis. The casing parts

.4 and § are maintained in engagement with the
‘outer sides of the top section 7, and the hottom -

. section 8 of the pumping chamber, by means
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.of clamping heads 14 and 1§,

screw threaded
on the upper and lower portions of the tubular
extensions of the sections of the pumping cham-
ber or inner casing. ‘The upper clamping head 14
engages a clamping collar 16 intermediate it and
the top section 4 of the outer casing. A cover

or clamping member 1T also screws upon the.

threaded lower portion of the tubular extension
13 and closes the lower end of the pump and also
encloses the lower end portion of the shaft {. A
suitable packing gland 18 is mounted, above the
clamping head (4 for cooperation with the upper
end portion of the shaft | and is held in place by
a cap member (8.

The rotor 2 carries blades or vanes 20 of novel
construction, said blades being formed to freely
slide axially of the rotor and shaft f, and
equipped at their opposite ends with heads 21,
the outer surfaces of which are inclined as at
21a and the inner surfaces of which deflne sharp
-angles as at 21 and project laterally from the
body of the vanes for a special purpose. The
heads 21 are adapted to move into recesses 22
formed in opposite sides of the rotor and located
at the opposite extremes of the grooves 23 of said
rotor in which the bodies of the blades are slid-
ably supported. The bottoms of the recesses 22
form limiting stops for the heads 21 of the blades
20 to prevent actual contact of the ends of the
latter with the wall portions to eliminate friction
between these parts. The formation of the heads
2ia and the recesses 22 is particularly designed
in orderto entrap the pressure fluid as the heads
enter the recesses, whereby to obtain a cushion-
ing effect derived from the entrapped pressure
fluid, this cushioning effect being intended to re-

" duce the impingement or impact of the blades, as

actuated by the pressure fluid in a manner to
be later pointed out herein. .

The formation of the pumping chamber or in-
ner casing, comprising the parts 7 and 8 is pecul-
iar as the sections T and 8 are pressed in a spe~
cial manner in order to provide upper and lower

. walls having portions parallel with one another

£

designated at a and a’ in the development view
of Figure 4 and other portions inclined in refer-
ence to the plane of the rotor as designated b and

2,020,520

1 and 8, like the sections & and 8§, of the outer
.casing, are equipped with peripheral flanges 9

b’ in Pigure 4, the sections or members 7 and 8
being formed identically of the same shape, but

when assembled into the pump construction be-

ing disposed relatively to each other in a circum-
ferential manner, as seen in Figures 2 and 3, so
that the inclined portions b and b’ are opposite
one another, and the portions a and a’ are op-
posite one another. It is notable that the portion
a’ is shorter in length than the portion a, and
the inclined portion b’ is shorter in length than
the inclined portion b. Likewise, it is of impor-
tance to note that the inclined portions b’ have

_Steeper angularity than the inclined portions b

for reasons to be developed hereinafter.

The lower member § of the outer casing is
provided with an inlet'pipe or conduit 24, shown
in full and dotted lines in Figure 1, and in dot-

‘ted lines in Figure 2, whilst the upper member 4

of the outer casing is likewise provided with an
outlet conduit ‘or pipe 28, for outlet of the liquid
or fluid under the pumping action of the pump.

The pumping chamber mentioned heretofore is
divided into pumping compartments 26 and 28,
which are located above and below the rotor as
indicated in Figure 4. The pumping compart-
ment 26 is divided into suction and compression

zones by means of the blades or vanes 20. The

inlet conduit or pipe 24 supplies the fluid directly
into the suction zone of the pumping compart-
ment 28 through the inlet port 29 and into the
space 30 between the lower member 8 of the
pumping chamber and the lower member 5 of the
outer casing. The fluid will also travel around
in the space 30 previously referred to to an open-
ing 31 passing through the flanges 9 of the mem-
bers T and 8 so as to enter the space 32 between the
upper members 4 and 7 at their peripheral por-
tions. The fluid will now travel further around
in this peripheral space until it reaches the inlet
ports 29’ in the upper member 7 so that said fluid
may also enter the suction zone of the pumping

10
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compartment - 26, this suction zone being indi-

cated at 33, at the same time as the fluid enters

into the suction zone 34 near the port 29. Thus,

the inlet conduit 24 supplies both of the suction
zones 33 and 34 of the compartments 26 and 28
respectively, at the same time, these compart-
ments being above and below the rotor 2.

The compression zone of the pumping com-
partment 26 which is to the left of the middle

.abutment 20’ is seen in the development .of Fig-

ure 4 and is connected at the proper time of the
pumping cycle with the outlet port 35 and fluid
will be discharged therefrom into the space 32
between the parts 4 and 7, and will travel around
in this space until it reaches the passage 36 con-
necting the space 32 with the space 30 formed by
the lower members § and 8. The space 30 is also

. in communication with the outlet port 35’ in the

member 8 this being illustrated in Figure 2, which
permits the discharge of fluid from the compres-
sion zone of the pumping compartment 28. The
space 32 between the members 4 and 1 is in com-
munication with the outlet conduit or pipe 25 so
that the fluid discharged into the space 30 and 32
may pass out from the outer housing through
sald conduit 25. )

It will be seen from the foregoing in view of
the fact that the spaces 32 and 30 are located
between and around the members 4 ahd T and the
members § and 8, that to divide the spaces 30 and
32 into proper inlet and outlet passages or zones
it is necessary to partition the spaces in some
way. For this purpose, packing members or gas-
kets 31 and 38 are arranged between the mem-
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bers 4 and 1 as illustrated in Figure 2 to divide
the space 32 into the outlet segment 39 and the

. inlet segment 40, as diagrammatically illustrated

10

15

by the arrow lines in Figure 2.
In a like manner, the packing members 41 and
42 partition the space 32 between and around the

members 5 and 8 so as to form the inlet zone or

segment 43 and outlet zone 44 according to the
‘arrow -lines shown in Figure 3. The packing

‘members partition the respective spaces in a hori-
‘zontal as well as in a vertical- direction, as is

clearly shown in Pigures 8 and 9. . It should be
noted that the packing members are placed in
such a manner as not to interfere with the open-
ings or passages in the flanges 9, so as not to
interfere with the flow of the fluid froin the inlet
conduit to both inlet ports and above and below

. the rotor and also not to interfere with the outlet

20
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flow of the fluid from the outlet ports above and
below the rotor to the outlet conduit 25. The

outlet ports are arranged in the annular center

zones of the pumping compartments, as seen in
Figures 2 and 3, and the inlet por_ts are located
in annular zones of the said pumping compart-

_rnents laterally disposed from the center annular
zohe of the pumping compartment. It will, there- -

fore, be seen that the zones of the blades. or

‘vanes 20 which register with the inlet ports will

not register with the outlet ports so that an even
wear of the entire blade surfaces which engage
the upper and lower members T and & will be
obtained.

- By reference to F1gure 4, the pumping cycle
will now be: described. The rotor 2 rotates in a
direction indicated by the arrow, and the blade

 20a which has just passed the inlet port 29 is

_sucking in fluid at the said inlet port into the

40

suction zone 34. Upon further continuation of
rotation of the rotor the blade 20b will pass the
inlet port 29 and cut off the communication of
the suction zone 34 with said inlet port 29. The

. fluid which is now between these two blades 20a
. and 20b will be moved within the pumping com-
-partment 28 toward the outlet port 35’ and as

45

soon as communication between the said suction

_-zone 34 and the outlet port 38’ is established, the

50

fluid will be discharged through the latter.

It
has to be noted, of course, that the suction zone
34 becomes a compression zone at the time the
communication of said zone with the inlet port
29 is. cut off. The discharge action just referred

. to is shown in the diagram of Figure 4, taking

55

. 20c.
reason of the extent of axial movement of the-

place in this diagram between the blades 20a and
Figure 4 illustrates how the said fluid by

blade. 20c is acting upon the lower head 21 of said
blade in the direction of its axial movement to

~‘create a pressure thereon, shifting said blade out

60
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of contact with the lower member 8 and into fluid -

tight contact at its upper portion with the mem-
ber 1.of the pumping chamber.. Assoon as this

contact with the upper portion 8 of is established
"~ and ‘upon further movement of the rotor and

blade 20c, suction will be created in the zone 33
by the blade 20c, in a like manner, as has been
described-in reference to blade 20a creating suc-
tion in. the zone 34. Therefore, the same cycle

-as described previously in regard to the lower

pumping chamber 28, will take place in the upper

pumping. chamber 26.

The fluid in the suction zone 33 will be ulti-

' - mately. discharged to.the outlet 35 in the same

75

manner as the discharge has taken place at the
outlet 35’, and the blade 20c will at such time be
acted upon by the pressure created in the upper

3

‘pumping compartment to shift the same blade

downwarw.y in contact again with the lower
member 8, after the same manner as the blade

. 20a was previously described as being shifted up-

wardly into fluid tight contact with upper mem-
ber T of the pumping chamber.

In view of the fact that three blades are prefer-
ably utilized in the pump construction described
here, it will b2 noted that suction and expulsion
of the fluid will take place in the upper and lower
pumping compartments at the same time with
the result of a double acting effect of a double
acting pump. In the development view of Figure
4, the lower member 8 and the upper member 1
are provided with grooves 44’ and 45’ respective-
Iy, these grooves extending from the outlet ports
35’ and 35 a sufficient distance in the direction of
rotation of the rotor to maintain the blade at
one end operating adjacent to said grooves under

_continuous endwise or axial pressure to .thus

maintain the opposite head 21 of such blade in
fluid tight engagement with the surface of the
wall of the pumping chamber with which it is
cooperating. The axial movement of the blades
20 is, of course, obtainable through the peculiar
spacing of the inclined portions b and b’, previ-
ously referred to, these parts being spaced a
greater distance than the axial length of each
blade as evident from Figure 4 of the drawings.

Whereas, in prior pumps or motors of the class
of this invention, rcliance for shifting the axial

blades or vanes is had upon the mechanical con- -

tact between the walls of the pumping chamber
and the ends of the blades, in my invention this
mechanical engagement or contact is in part done
away with to the end of eliminating much of the

- mechanical friction involved therein and to the

end of utilizing the pressure force of the fluid
itself as not only the shifting means for the
blades, but as the means for maintaining these
blades at their proper ends in fluid tight engage-

.ment with the cooperating wall of the pumping.

chamber whilst the blades are performing their
pumping operations.

By reason of the fact that the members T and
8 of the pumping chamber are made from pressed
metal, it will be ‘evident that these members are

-rounded at the points from which the flanges 9

extend and provide at this point an outwardly
converging annular chamber 350, which will re-
ceive and contain-a certain amount of the pres-
sure fluid or liquid. and provide a cushion means
for counteracting the friction produced between
the blades and the -outermost portions of the
members T and 8 incident to the centrifugal force
communicated to the blades during the rotation
of the rotor 2 which is operated usually at high
speed.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States, is;—

1. In a pump or motor of the class described,

- in combination, a rotor, a pumping chamber in

which said rotor operates, blades mounted in the
rotor and axially movable with respect to the
latter to engage at one end with a wall of said
pumping chamber, while the opposite end is free
from the opposite wall of said chamber at a pre-
determined point-in the travel of the blades with
the rotor, whercby the pressure fluid acting upon
the blades during the movement of the rotor is
adapted to shift the blades to maintain one end
thereof in fluid tight contact with a wall of the
chamber.

2. In a pump or motor, in combination, a ro-
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tor, drivmg means therefor, pumping blades
shiftable axially of the rotor, and a pumping

chamber in which the rotor and blades are

mounted forming a guide for the latter provided
with opposing portions of different inclination
spaced apart a greater distance than the axial
length of the blades, whereby the pressure of
fluid in the chamber may act on one end of the
blades to shift the blades axially to. force the
opposite end thereof into fluid tight contact with
a wall of the pumping chamber.

3. In a pump or motor of the class described, in
combination, arotor, a pumping chamber in which
said rotor operates, blades mounted in the rotor
and axially movable. with respect to the latter to
engage at one end with a wall of said pumping
chamber, while the opposite end is free from the
opposite wall of s2id chamber at a predetermined
point in the travel of the blade with the rotor,

whereby the pressure of fluid acted upon by the .

blades during the movement of the rotor is adapt-
ed to shift the blades in axial directions to main-
tain one end thereof in fluid tight contact with a
wall of the chamber, the said blades being formed
with heads at, their opposite ends and the rotor
being formed with recesses to receive said heads
and to entrap the pressure fluid as the heads enter
the recesses, whereby to provide a cushion effect
between the said fluid and the heads as the heads
enter the recesses.

4. In a pump or motor of the class described,
in combination, a rotor, driving means for rotation

- of said rotor, pumping blades shiftable on the

[
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roter in axial directions with respect to the latter
and a pumping chamber enclocmg said rotor with

"its blades and comprising pumping compartments

and fluid supply means connected with said
pumping compartments, the said blades being
formed dimensionally so that the fluid in the
pumping compartments when under pressure

- may actuate said blades to force the same in
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axial directions into fluid tight connection with a
wall of the pumping compartments during the
rotation of thé rotor, said pumping chamber heing

_provided with means for maintaining the blades

under fluid pressure substantially 360° of rotation
of said rotor.

5. In a pump or mo‘or of the class described,
in ‘combination, a rotor; driving means therefor,
blades mounted to shift axially of the rotor and
carried thereby, a pumping chamber enclosing
said rotor and blades and formed with inclines
on opposite walls thereof and spaced apart a
greater distance than the axial length of the
blades, thereby creating suction and compression

zones adjacent to said inclines, the said arrange- -

ment of the blades and inclines being such that
the pressure of fluid in the pumping chamber
when acted upon by the blades may be exerted
against one end of the blades to force the opposite
end into fluid tight engagement with a wall of
the pumping chamber, the walls of the pumping
chamber being provided with an inlet port in one
of said inclined portions and an outlet port in
another of said inclined portions and said walls
being.provided with passages for conveying fluid
under pressure forward of the outlet port in the
direction of rotation of the rotor to act upon the
blades in their travel to force said blades in fluid
tight engagement with the wall of the pressure
chamber.

6. In a pump or motor of the.class descrxbed,
in combination, a rotor, a driving shaft therefor,

-blades movably mounted on the rotor and shift-

able relatively thereto incident to the rotation of

2,029, 520

the rotor, & pumping chamber. enclosing said
rotor and- blades, comprising opposing sections
mounted in face on engagement with each other,
a casing enclosing the said pumping chamber
and comprising complemental sections facing one
another and engaging with the opposite sides of
the sections of the pumping chamber, the said
casing being disposed with a fluid space inter-

- mediate same and the pumping chamber, fluid

inlet means connected with the said space and
fluid outlet means connected with said space, and
instrumentalities for dividing the said space into
inlet and outlet zones, and inlet and outlet ports
intermediate the pressure chamber and the said
inlet and outlet zones respectively, the said
instrumentalities consisting of packings inter-
posed and clamped between the sections of the
casing and the sections of the pumping chamber
in horizontal and vertical directions.

7. In a pump or motor of the class described,
in combination, a rotor, a driving shaft therefor,
pumping blades carried by the rotor and shiftable
thereon during pumping cycles of operation of
the pump or motor, a pumping chamber com-

- prising opposite sections having  engaged meet-

ing faces and off-standing peripheral flanges, se-
curing means for said flanges to hold the sections

- of the pumping chamber together, the inner

peripheral portion of the said pumping chamber
at the outer radial edges of the said blades being
provided with an annular fluid receiving space to
provide a fluid trap for trapping fluid to act as a
cushion for the blades incident to the radial dis-
placement of the blades on the rotor by centrif-
ugal force generated during the rotatmn of the
rotor.

8. In a pump or motor of the class described,
in combination, a shaft, a rotor mounted thereon,
a series of axially shifted pumping blades carried
by the rotor, a pumping chamber comprising a
body enclosing the rotor and blades and equipped
with inclines permitting axial displacement of
the blades relatively to the rotor, the outermost
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portion of said pumping chamber being engage- .

able by the outer radial edges of the blades and
being provided with an annular fluid trapping
space for holding the fiuid operated on by the

"rotor and blades, whereby such entrapped fluid

may aet as a.cushion at the outer radial edges of
the blades. to cushion the engagement of the
blades with the outermost portion of the pump-
ing chamber incident to the centrifugal move-
ment of the blades relatively to the rotor.

9. In a pump or motor of the class described, in
combination, a driving shaft, a rotor mounted
thereon, axially shiftable blades carried by the
rotor for movement relatively thereto, a pumping
chamber housing the rotor and its blades and
having opposite walls thereof opposite the axial-
ly directed ends of the blades formed to provide
upper gnd lower pumping compartments sepa-
rated by the blades into compression and suction
zones, the said walls of the pumping chamber
at the said opposite ends of the blades being

‘formed with inclines of different angles of in-

clination opposing each other and spaced apart
a greater distance than the axial length of the
blades, whereby pressure of the fluid in the pump-
ing chamber may act in the compression zone up-
on one end of each blade to shift the same axially
to bring its opposite end into fluid tight engage-
ment with a wall of the pumping chamber.

10. In a pump or motor of the class described,
in combination, a rotor, a plurality of axially
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movable blades mounted upon the rotor, an in- 75
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. ner pumping chamber enclosing the rotor and the

Tt
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said blades, an outer casing enclosing said inner
pumping chamber and forming a space between
said pumping chamber and the said casing, the
said space being divided into upper and lower
spaces by connection of the pumping chamber
with the said casing at the outermost portions of
the pumping chamber and casing, the said con-

nection being provided with passages connecting-

the -two ‘spaces, a plurality of packing members
in the said spaces for dividing each of the same
into inlet and outlet zones below and above the
pumping chamber and maintaining communica-
tion between the upper and lower inlet zones and
the upper and lower outlet zones by means of
sald passages, the pumping chamber being pro-
vided with inlet ports in its upper and lower por-
tion leading to the inlet zones between the pump-
ing chamber and the outer casing, said pumping
chamber being also provided with outlet ports

leading to the outlet zones between the pumping-

chamber and the outer casing, conduit means
connecting the inlet zones between the pumping
chamber and the outer casing with a source of
fluid supply, and outlet conduit means connect-
ing the outlet zones between the pumping cham-
ber and the. outer casing for outflow of the fluid
from the said cutlet zones.

11. In a pump or motor of thn class described,
in combination, a rotor, driving means therefor,

blades mounted to shift axially of the rotor and.

carried thereby, a pumping chamber enclosing
said rotor and blades and divided by the latter
into suction and compression compartments diag-
onally disposed to each other for equalizing reac-
tion upon the rotor during the pumping opera-
tion, the pumping chamber comprising inclines
on opposite walls thereof and spaced apart a
greater distance than the axial length of the
blades, thereby creating suction and compression
zones adjacent to said inclines, the said arrange-
ment of the blades and inclines being such that
the pressure of fluid in the .pumping chamber
when acted upon by the blades may be exerted
against one end of the blades to force the opposite
end into fluid tight engagement with a wall of
the pumping chamber, the walls of the pumping
chamber being provided with an inlet port in one
of said inclined portions and an outlet port in
another of said inclined portions and said walls
being provided with passages for conveying fluid
under pressure forward of the outlet port in the

‘direction of rotation of the rotor to act upon the

blades in their travel to force said blades in to
fluid tight engagement with the wall of the pres-
sure chamber.

12. In a pump or motor of the class described,
in combination, a rotor, driving means therefor,

_blades mounted to shift axially of the rotor and

carried thereby, a pumping chamber enclosing

- said rotor and blades and formed with inclines on

opposite walls thereof, some of said inclines being

5
on an angle different from the angle of inclination
of the other inclines and spaced apart a greater
distance with respect to each other than the axial
length of the blades, thereby creating suction and
compression zones adjacent to said inclines, the
said arrangement of the blades and inclines being
such that the pressure of fluid in the pumping
chamber when acted upon by the blades may be
exerted against one end of the blades to force
the opposite end into fluid tight engagement with

‘a wall of the pumping chamber, the walls of the

pumping chamber being provided with an inlet
port in one of said inclined portions and an out-
let port in another of said inclined portions and
said walls being provided with passages for con-
veying fluid under pressure forward of the out-
let port in the direction of rotation of the rotor to
act upon the blades in their travel to force said
blades into fluid tight engagement with the wall
of the pressure chamber.

13. In a pump or motor of the class-described,
comprising, in combination, an outer casing hav-
ing a plurality of casing members provided with

inlet and outlet conduifs, an inner casing pro-

vided with inlet and outlet passages nested with-
in the outer casing and comprising a plurality of
casing members, the inner casing being spaced
from the said outer casing forming fluid spaces

" therebetween, gaskets between the inner and

outer. casing dividing the fluid spaces into inlet
and outer compartments, a rotor within the inner
casing, blades mounted in the rotor, and axially
movable to engage at one end with a wall of the
inner casing, while the opposite end is free from
the opposite wall of said inner casing at a pre-
determined point in the travel of the blades with
the rotor, whereby the pressure fluid acting upon
the blades during the movement of the rotor is
adapted to shift the blades to maintain one end
thereof in fluid tight contact with & wall of the
inner casing.

14. In a pump or motor of the class described,
in combination, a rotor, a pumping chamber in
which said rotor operates, blades mounted in the

rotor and axially movable with respect to the.

latter to form with one end a fiuid tight seal

with a wall of said pumping chamber, while the

opposite end is free from the opposite wall of
said chamber at a predetermined point in the
travel of the blade with-the rotor, whereby the
pressure of fluid acted upon by the blades during
the movement of the rotor is adapted to shift the
blades to maintain one end thereof in fluid tight
contact with a wall of the chamber, the said
blades being formed with heads at their opposite
ends and the rotor being provided with abutment
portions to contact said heads and to hold said
blades in spaced relation with respect to said
wall of the chamber to provide a fluid tight seal
without actually contacting said wall.
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10

15

20

30

35

40

45

50

60



6

.CORRECTION.

Patent No. 2,029,520, February 4, 1936.

. WILLIAM J. CAREY,

It is hereby certified that error appears in the printed specifibation of

the above numbered patent requiring correction as follows: Page 5, second
- column,. line 31, claim 13, for "outer" read outlet; and that the said Lettersg

Patent should be read with this correction therein that the same may conform

to the record of the case in the Patent Office.
Signed and sealed this 3rd day March, A. D. 1936.

Leglie Frazer

(Seal) Adting Commissioner of Patents.



