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This irivention relates to improvements in the
construction of rotary vane type pumps, and
particularly to an econemically manufacturahle
rotary vane bump capable -of not only quieter
but also longer operation before replacement of
the ‘wearaple components of the pitmp is re-
quired,.

A feature of this invention is the construction
of a-rotary vane bump in such manner that the
vane-carrying rotorig supported- in cantilever
fashion -within: a bump' casing. The slots in
which® the: rotor vanes are mounted project
through the axial end face of the rotor and hence
permit the vanes to be mounted flush with such
axial-end face. Inlet-and outlet ports are then
provided in-an. end wall for the casing immedi-
ately adjacent to the -aforesaid end face of the
rotor and a-thrust plate of antifriction material
is interposed between the end ‘face of the ro-
tor and- the aforestated vorted end wall for the
casing. Such thrust plate not only provides
hearing support for the rotor and. rotor. vane
elements, but is apertured or recessed to pro-
vide  fluid communication between the rotor
vanes and the inlet and outlet ports in the cag~
ing end wall.. ‘The thrust plate is further ap=
ertured to bypass g - portion of the discharge
fluid pressure generated by the pump to the cen-
ter-of the rotor wherein the bybassed fuid- is

effective to urge-the rotor vanes eutwardly into .

shug engagement with the
pumping chamber.

Still' another feature -of this-invention is.-the
initial shaping or preforming . of the tips of the
blades of vanes of a rotary vane-pump in siich
manner that such’ tips initially have a configu-
ration conforming to the - tip configuration
eventually achieved by a worn blade. In par-
ticular, the initial tip configuration of. ‘the vane
is-such ag to- provide 5 large surface engage-
ment of the tip of the vane with: that ‘portion
of  the annular bumping ‘chamber wall’ in the
vieihity of the inlet port, and ‘at all: other pPor-
tions of the: pumping chamber wall, lessar area
contact is maintained, approaching -a-line con=
tact.” Such  construction permits the pump to
be initially operated at its maximum efficiency
and net only makes  the bump- - substantialiy
quieter in its. initia] operation -but results in g
substantially longer life of the wearable com-
ponents-of the pump due to elimination of all
possibility of scouring the annular pumping
chamber wall by the limited area frictional con-
tact therewith sufféred by vanes having conven-
tional tip configuration. )

Still another feature of this' invention is-the

peripheral wall of the
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Provision of an improved check valve arrange-
ment for automatically&bypassing a portion of
the discharge flyiq into the inlet of the pump
when the discharge pressure exceeds a prede-
termined maximum, Furthermore, the con-
struction of this invention permits convenient
adjustment of the pump discharge pressure by
adjustment of the spring . bi i
the check valve.

Aceordingly, it is an object of this invention
to provide an improved rotary vane pump con-
struction eharacterized»by the unusual simplic~
ity of manufacture and assembly of its compo-
nents, quieter operation; and longer life of the
wearing parts of the pump than has heretofore
been possible of attainment.

A particular object of this inventioh is the
provision of g rotary vane pump construction
wherein a thrust plate of antifriction material
is’ interposed between an-axial end face of g
vaned rotor and g borted end-wall or cover for
the pump casing, and wherein such thrust plate
not only defines apertures pbroviding communi-
cation between the inlet and discharge ports and
the vaned portion of the pump rotor, but also
id passage for ‘bleeding -a- portion
of ‘the discharge fluid. bressure into the central
portion of the rotor slots in which the vanes
are mounted, thus urging the vanes outwardly
into snug engagement with the annular wall of
the pumping chamber,

Still another object of this invention is the
provision: of a simplified adjustable bias check
valve arrangement for effecting control of the
discharge pressure of 2-pump by selective bypass-
ing of a portion of the fluid from ths discharge
side of the pump to the inlet side of the bump.

The specific nature of the invention ag well ‘as
other objects ahd advaniages thereof will become
apparent to thosé skilled.in- the art from the fol-
lowing detgiled. deseription of the annexed sheets
of drawings which, by way of preferred example
only, illustrate cne specific exnbodiment of the in«
vention.

On the drawings:

Figure:1 i5 a front end elevational view of an
asssembled rotary vane bump .unit embodyiny
this invention.

Figure 2 s a, sectional view -taken. along the
plane IT—17 of Fig, 1.

Figure 3 is .a sectional view taken along. the
blane ITI—IIT of Fig. 2,

Figure 4 is an elevational view,
tion, of the rear end of the pump
cap removed from the vane casing.

Tigure 545 a greatly enlargeq scale, side eleva

partly in sec-
with the end
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tional view of a vane or blade element of a pump
construction in accordance with this invention.

As shown on the drawings:

The major elements of the pump are assembled
within a generally cup-shaped metallic casing 10
which defines a large cylindrical chamber 10a.
The base portion {0b of the casing 10 is central-
1y apertured, as indicated at 10c, to accommodate
g, conventional fluid sealing unit 12 for journaling
the shaft portion ilc of a rotor 11. The unit 12
includes an inner ring in sealing engagement
with an end face or shoulder between the rotor
portions f1b and {{c. An outer casing of the
seal 12 seats tightly in the bore i8c. At spaced
intervals around its periphery, casing 10 is pro-
vided with projecting ears or lugs {0d which are
apertured as ab i0e to permit the convenient
mounting of the pump on a panel or similar sup-
porting surface.

An outturned radial flange {07 is formed at the
mouth of the casing 19 and an end cap 13 is bolted
to the flange 18f to enclose the chamber 10a. A
plurality of bolts i4 are employed for this pur-
pose and a gasket {5 is interposed between the
planar end face i3a of end cap 13 and the flange
10f of casing 10.

WwWithin the chamber 10a, a sleeve type bearing
16, which is preferably formed of molded graphitic
material, is snugly inserted, seating against the
bottom wall 10b of the casing 10. An annular
liner 17 of suitable non-corrosive metallic mate-
rial is then mounted in the chamber i10a, abutting
against the axial end face of the sleeve bearing
{5. Liner {7 is provided with a pump bore (Ta of
desired contour, the axis of which is eccentrically
disposed with respect to the axis of cylindrical
chamber {8a. The bore {1¢ thus defines a pump-
ing chamber for & rotary vane pump in conven-
tional fashion. -

The rotor | constitutes a unitary, eylindrical
member having an enlarged head portion | fq dis-
posed within the pumping chamber bore i1a, an
intermediate diameter bearing portion 11b which
is journaled in the bore {6a of bearing sleeve 16,
and a reduced diameter shaft portion 1ic which,
as has already been mentioned, projects out of
casing 10 through a sealing unit 12. The project-
ing end of rotor {{ is connected to a suitable
driver (not shown).

Since the rotor 1 is journalled in only & single
bearing sleeve (6 located on only one side of the
pumping chamber {1g, the rotor il is of the
«eantilever” type with the impeller or vane com-
ponents being located on the projecting head por-
tion ila of the cantilever type rotor fl.

The head portion fla has & plurality of cir-
cumferentially spaced slots, here shown as two
slots 1ld disposed at 90° with respect to each
other, milled entirely through said head portion
and opening both in the axial end face of the
rotor head portion and in the peripheral wall
surface. Shiftable vanes oOr blades 18 are then
mounted in the slots 1id. Such vanes are of suf-
ficient axial length so as to have their axial end
faces 18a disposed substantially flush with the
axial end face of the rotor. 'Two of such blades
or vanes I8 are mounted in each of the slots {1d
and the inner end portion of each of the blades
18 is reduced in width as indicated at 18b so that
such may be assembled in overlapping relation-
ship in the intersecting rotor slots {1d without
interference.

The radial length of the plades 18 is such as to
insure that such blades will contact the eccen-
trically disposed peripheral wall of the pumping
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chamber bore 11a. The outer tips 18c of the
blades {8 are shaped in a peculiar fashion as will
he described in more detail later.

As best shown in Fig. 3, the end cap i3 defines a
pair of spaced passages {3b and 13c which at
one end open in the planar end face {3a of the
end cap 13 to function as inlet and outlet ports
13d and 13é respectively (Figure 3) for the pump-
ing chamber 11a, and at their other ends connect
with threaded counterbores 13f and 139, which
respectively receive threaded nipples 19 for effect-
ing the connection of the pump in a fluid system
in conventional faghion.

In accordance with this invention, a thrust
plate 20 of disk-like configuration is mounted in-
termediate the outer wial end face of liner i1
and the planar end face {3q of the end cap {3.
Such thrust plate is preferably formed of anti-
friction material which, for example, may com-
prise molded graphite. As best shown in Fig. 4,
the thrust plate 20 has segmental portions of the
periphery cut away oOr apertured as indicated at
20¢ and 20b to respectively provide fluid com-
munication to the inlet and outlet ports 13d and
{3e in planar end face {3¢ of the end cap 3. In
this manner, the inlet and discharge ports are
placed in communication with annularly spaced
regions of the vaned head portion 1 la of the rotor
{1. Because of the fact that the thrust plate 20
is formed of anti-friction material, only a few ten
thousandths of an inch clearance relationship
with axial end face {le of the rotor is necessary,
thus minimizing fluid leakage along such end
face while at the same time maintaining the frie-
tional resistance to the rotation of the rotor at a
minimum. Thrust plate 20 not only provides
anti-friction thrust bearing support for the rotor
i{ against axial displacement, but also provides
antifriction guide surfaces for guiding the radial
movements of the vanes {8 within the rotor slots
ild.

in accordance with this invention, the thrust
plate 20 may be further provided with a central
hole 20c which communicates with the center of
the intersecting rotor slots (id. Furthermore, a
radially extending passage 20d is then formed in
thrust plate 20 providing fluid communication be-
tween the center hole 26c and the discharge port
{3e of the pump. ‘With this arrangement, a por-
tion of the pressured fluid is withdrawn from the
discharge side of the pump and applied to the
radially inward faces of the vanes 18, Since the
vanes 18 are snugly mounted within the rotor
slots 11d, such pressure is effective in maintain-
ing an outward bias upon the blades 18, such
tending to maintain the tip ends of the blades in
snug engagement with the peripheral wall of the
pumping chamber. .

To retain the liner {1, and hence the eccentric
pumping chamber bore {1a in proper angular
relationship with respect to the inlet and outlet
ports, an axially extending pin 21 is provided
which passes through suitable aligned holes in
the liner 11, thrust plate 2, gasket 15 and the
outer end thereof projects into a recess i3h formed
in the planar end face of the end cap 13. Hence,
once the end cap 13 i assembled to the pump,
the liner is maintained in fixed angular relation-
ship with respect to the inlet and discharge
ports. :

As will be recognized by those skilled in the art,
since the pumping vanes or blades 18 are being ro-
tated about an axis which is eccentric with respect
to the pumping chamber bore {7, it is not possible
to provide any form of arcuate suriace which



'2,662,483

will achieve g large area surface engagement with
all -portions of ‘the ‘pumping chamber bore {7g
as-the particular blage rotates tharearound. In
rotary vane pump constructions heretofore known
it has been customary o round off the tin endg
of ‘the blades (3 prier to the initial assemblage
of the pump and to use materials ‘whieh are not
supposed to wear. Bowever, no kaown material
will resist wear ‘during severe bumping conditiong
and- predesigned rounded contours eannot be
maintained.

In accordance with this invention, the tip ends
of‘the-blades {8 are preferably preformed to a
configuration closely resembling that attained by
the blade tips in their wern condition, i, e, after
substantial operation in the pump. Since the dig-
charge ' pressure - is continuously maintaineg
against the inner faces of the blades 18, irre-
spective.of the angular position of the blades, i
follows that the region of greatest hlade tip pres-
sure against the pump- chamber hore exists ad-
jacent the inlet port of the pump, for in this
region-the ‘full pressure differentis] between the
inlet ang discharge sides of the bump is effective
to urge the blades 18 racially outwardiy into en-
gagement with the bumping chamber bore, At
all-ethar angular positions of any particular blade
18 in the pumping chamber bore, less radial pres-
sure is maintained on the blades, due to the fact
that an- inwardly directed component of pres-
sure is preduced upon the blade tips.

We have observed that the tip configuration ot
a worn blade invariably includes a substantially
cylindrical segment surface configuration extend..
ing from- the trailing edge of the blade toward
and past the mid-region of the blade. Such con-
figuration is indicated at {8 in the enlargeq
scale view of the blade {8 shown in Figure 5.
Furthermore, the curvasure of this eylindrieal

segmental surface portion i8¢ subssantially con- 4

forms to the curvature of the .pumping chambey
bore surface {7a in the vicinity of the inlet port,
This naturally follows from the fact that the
same region produees the greatest radial pres-
sure- hetween the blade tip and the rumping

chamber bore. As g result, in conventional ro- *

tary vane pump constructions wherein the con-
figuration of the blagde tip was mersly rounded
off with a radius having geometric relation with
other dimensions of the vanes, rotor and pump
chambsr, the initial operation of the pump would
breduce an excessive wear of such blade tip por-
tions until they achieved 2 configuration ap-
proaching that shown in Pigure 5. Such rapid
wear-was due to the fact that substantially only
line contact was. being maintsined betwesn the
blade tip-and the pumping bore surface. Hence,
the conventional bumps have neot only been
sluggish and inefficient in their initial operation
until wear-in of the blade tips is. accomplished,
but they have been substantially noisier in initia]
operation.

Accordingly, as indicated above, this invention
contemplates that the tip surfaces. of the blades
18- will be preformed to g, configuration suhston-
tially resembling the configuration assumed by
bump: blades affer a break-in period of operation
of the pump. A suitable configuration, illus-
trated in: Figure 5 of the drawings, includes a
cylindrical segment surface portion {8e which ex-
tends from: the trailing edge of the blade toward
and past the mid-region of the blade. In addi-
tion, a planar, chordal surface {87 is formed on
the blade tip, extending from the leading edge
of the blade toward the mid-region of the blade
but intersecting the cylindrical segment surface

10

50

as

)

GO

187-0n the leading side of the mid-region of: the
blade., If desired, the surface {87 can. be curved,
since it corresponds to.the original contour of a
conventional plade.

The radius of curvature of the cylindrical seg-
mental surface portion {3e of the blade tip is
selected so as to substantially conform to the
curvature of the eccentric bumping chamber bore
surface 11g in the region of the inlet pert, This,
of - course, does not mean that the- radiug .of
curvature of cylindriea] segment surface 18e is
swung.-about the axis of rotor !, for it must
be remembered that the axis of rotation of the
blades 18 ig substantially offset from the axis .of
the pumping chamber hore surface 11a.

When the blades I8 are formed of an antifric-
tion material such as a molded graphite product,
and the described tip configuration is applied to
such blades, it has been found that the pump will
immediately achieve substantially its maximum
operating efficiency and will not only be much
dquieter in operation, but wil] operate for longer
periods of time with less wear of the blades 18
and the pumping chamber bore surface {Tg than
conventional constructions, The elimination. of
the necessity for wearing in the broper blade tip
configuration obviously eliminates glj possibility
of scratching or gouging the pumping chambper
bore surface {7g during the initial operation: of
the pump.

A still further desirable feature of the pump
embodying this invention is the incorporation of
an adjustabiy hiased check valve to permit the
selective control of the discharge pressure of the
bump. As best shown in Fig. 3, the end cap 13
has-a transverse hole 13% formed therein which
is in direct commaunication between the passages
130 and i2¢ connecting with the inlet and dis-
charge ports i2d¢ ang t3e respectively. A larger
diameter hole t3m, which, in effect, constitutes
& counterbore of the hole {3% is drilled inte the
end cap 18 from the side adjacent the inlet pas-
sage (3b.: This counterbore portion [3m is
threaded to receive g bolt-like adjusting mem-
ber 22. The inner end of adjusting member 22
has an integral rod-like extension 22¢ thereon
which- mounis one end of g valve spring 23. At
the other end of spring 23, a valve element 24
is mounted. Valve element 24 is of bolt-like con-
figuration and hag 5 head portion 24q arranged
to everlie the hole { 3k, and an integral shank
portion 24b which ig snugly inserted within the
end coils of spring 28.

With the described arrangement, the valve 24
is obviously maintaineq in spring-pressed closed
engagement with the hole 8%, but the bias of
spring 23 is opposed by the fluid pressure exisi-
ing in the discharge passage 3¢, Whenever the
discharge fluid pressure exceeds the bias of spring
23, the valve 24 will be moved off its seat and
sufiicient fiuid permitted to-bleed from: the dis-
charge to the inlet side of the bump so as to
maintain the discharge pressure helow a prede-
termined maximurm,

The adjusting member 22 may obviously vary
the effective bias of the spring 23, henece the
effective discharge bressure of the pump, by ro-
tation of such member in the threaded counter-
hore 13m. A lock nut 25 and a cap nut 2§ are
mounted on the projecting portion of the adjust-
ing member 22 to permit such member to be
locked to the end cap 13 in any selected adjusted
bosition. Gaskets are blaced between the nuts
28 and 26 and between the cap (3 and nut, 25,

While not limiteq thereto, we have foung it
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particularly expedient to form the valve mem=
ber 24 from a fairly rigid material which is yet
sufficiently deformable as to have fluid sealing
properties. For example, medium hard rubber
makes an excellent material for fabrication of
the check valve 24.

From the foregoing description it is apparent
that this invention provides an improved rotary
vane pump having a plurality of unusual fea-
tures of construction and operation. Each of the
components of the pump is readily manufactur-
able and the pump may be assembled without
requiring any special tools or skiil, The per-
formance of the pump is maintained more uni-
form throughout its entire useful life and the
yseful life of the wearing parts of the pump is
substantially improved. Furthermore, the pump
embodies conveniently adjustable means for reg-
ulating the discharge pressure of the pump to
suit varying application.

It will, of ccurse, be understood that various
details of construction may be modified through
a wide range without departing from the prin-
ciples of this invention and it is, therefore, not
the purpose to limit the patent granted hereon
otherwise than necessitated by the scope of the
appended claims.

We claim as our invention:

1. A rotary vane pump comprising a hollow
casing defining a chamber having a substan-
tially planar end wall, said casing having inleb
and outlet ports opening in said end wall, means
defining a pumping chamber within said cham-
per and adjacent to said end wall, a rotor shaft

having radial vane slots therethrough opening 3

in both the peripheral surface and one end face
of said rotor shaft, a bearing in said casing spaced
from said chamber and journaling said rotor shaft
as & cantilever for rotation in said chamber with
said slotted portion disposed in said pumping
chamber and said one end face of said rotor
shaft opposed and parallel to said chamber end
wall, vanes in said vane slots cooperating with
said pumping chamber, and a thrust plate of
antifriction material disposed intermediate said
one end face and said chamber end wall, said
thrust plate having apertures therethrough re-
spectively aligned with said inlet and outlet ports.

2. A rotary vane pump comprising a hollow
casing defining a cylindrical chamber having a
substantially planar end wall, said casing having
inlet and outlet ports opening in said end wall,
a liner mounted in said chamber and defining
an eccentrically disposed pumping chamber ad-
jacent to said end wall, a rotor shaft having a
planar end face and having radial vane slots
therein opening in both the peripheral surface
and said planar end face, a bearing in said cas-
ing spaced from gaid chamber and journaling
said rotor shaft as a cantilever for rotation in
said chamber with said slotted portion disposed
in said pumping chamber and said planar end
face of said rotor shaft opposed and parallel to
said chamber end wall, vanes radially shiftable in
said vane slots and cooperating with said pump-
ing chamber, and 2 thrust plate of antifriction
material disposed intermediate said planar end
face and said chamber end wall, said thrust plate
having apertures therethrough respectively
aligned with said inlet and outlet ports, said
thrust plate also defining a fluid passage com-
municating between said ouflet port and the bot-
tom surfaces of gaid vanes, whereby pump out-
et pressure is applied to said vanes to urge said
vanes radially outwardly into engagement with
said liner.
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3. A rotary vane pump comprising a hollow
casing defining & cylindrical chamber having &
substantially planar end wall, said casing hav-
ing inlet and outlet ports opening in said end
wall, a liner mounted in said chamber and de-
fining an eccentrically disposed pumping cham-
per adjacent to said end wall, a rotor having
radial vane slots therein opening in both the
peripheral surface and one end face of said rotor,
means journaling the other end of said rotor
in said casing for rotation in said chamber with
said slotted portion disposed in said pumping
chamber and said one end face of said rotor
opposed and paraliel to said chamber end wall,
vanes radially shiftable in said vane slots and
cooperating with said pumping chamber, and a
thrust plate of antifriction material disposed in-
termediate said one rotor end face and said cham-~
per end wall, said thrust plate having apertures
therethrough respectively aligned with said inlet
and outlet ports, said thrust plate also having
a central hole communicating with said rotor
vane slots and a radial hole communicating be-
tween said central hole and said aperture which
is aligned with said discharge port, whereby pump
outlet pressure is applied to said vane through
said thrust plate to urge said vanes radially out-
wardly.

4. A rotary vane pump comprising a hollow
casing defining & cylindrical chamber having a
substantially planar end wall, said casing having
iniet and outlet ports opening in said end wall,
a liner mounted in said chamber and defining
an eccentrically disposed pumping chamber ad-
jacent to said end wall, & rotor having radial
vane slots therein opening in both the peripheral
surface and one end face of said rotor, means
journaling the other end of said rotor in said
casing for rotation in said chamber with said
slotted portion disposed in said pumping cham-
per and said one end face of said rotor opposed
and parallel to said chamber end wall, vanes
radially shiftable in said vane slots and cooper-
ating with said pumping chmber, and a thrust
plate of antifriction material disposed interme-
diate said one rotor end face and said chamber end
wall, said thrust plate having apertures there-
through respectively aligned with said inlet and
ouilet ports, said thrust plate also defining a fluid
passage communicating between said outlet port
and the bottom surfaces of said vanes, whereby
pump outlet pressure is applied to sald vanes
to urge said vanes radially outwardly, each of
said vanes having a tip surface comprising a
eylindrical segment surface extending from the
trailing edge of the vane to a mid region there-
of, and a planar chordal surface extending from
said mid region to the leading edge of the blade,
said cylindrical segment surface having a curva-
ture selected to substantially correspond to the
curvature of the annuiar pumping wall in the
vicinity of the pump inlet port, whereby large
area surface engagement of the blade tip is
achieved in the vicinity of the inlet port.

5. In & rotary vane pump, a casing, a pump-
ing chamber therein, a rotor extending into said
pumping chamber and aligned coaxially there-
with, & bearing in said easing spaced axially from
said pumping chamber and journaling one end
of said rotor for rotation in said pumping cham-
ber, the innermost end of said rotor terminating
in 2 hub portion having a planar end face, said
pumping chamber having a bore providing a
pumping cavity eccentrically offset relative to the
axis of said pumping chamber and said rotor, &
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plurality of radially aligned vanes slidably mount-
ed in said hub portion of said rotor and arranged
to be rotated in said bumping cavity with the ends
thereof in engagement with said casing, and a
disc of anti-friction material in said casing ad-
Jacent said bumping chamber forming a thrust
plate Concurrently engaging the sides of said
vanes and said planar enq face of said hup por-
tion, whereby said rotor comprises a rotatable
cantilever shaft in said casing, said casing hav-
ing inlet and outlet openings and said thrust
plate being apertured in registry with said inlet
and outlet openings and together with said cas-
ing forming an inlet and an outlet at angularly
spaced portions of said vanes in said hub por-
tion of said rotor,

6. A pump comprising a casing means having
a bore therein and g pumping chamber at one
end of said bore eccentrically offset relative to
the axis of said bore, a shaft journaled in said
bore and having a planar end face at one end
thereof in said pumping chamber, said one end
of said shaft having radially aligned inter-
secting slots formed therein, a vane in each slot,
said vanes being arranged to slidably engage the
walls of said pumping chamber upon rotation
of said shaft, and g disc~shaped thrust plate made
of anti-friction material in said pumping cham-
ber abutting said vanes and said planar end face,
said thrust plate and said casing means having
openings formed therein providing an inlet and
an outlet for said bump at angularly spaced apart
portions of said pumping chamber,

7. A pump comprising a casing means having
a hore therein and a bumping chamber at one
end of said bore eccentrically offset relative to
the axis of saig bore, a shaft journaled in said
bore and having a planar end face at one end
thereof in said bumping chamber, said one end
of said shaft having radially aligned intersect-
ing slots formed therein, a vane in each slot, said
vanes being arranged to slidably engage the walls
of said pumping chamber upon rotation of said
shaft, and a disc-shaped thrust plate made of
anti-friction material in said pumping chamber
abutting said vanes and said planar end face,
said thrust plate and said casing means having
openings formed therein providing an inlet and
an outlet for said bump at angularly spaced apart
bortions of said bumping chamber, said thrust
plate having a passage extending from said out~
let to said intersecting slots to pressure load
said vanes radially outwardly.

8. A pump comprising a casing means having

a bore therein and g bumping chamber at one :

end of said bore eccentrically offset relative to
the axis of said bore, a shaft journaled in said
bore and having g blanar end face at one end
thereof in said pumping chamber, said one end
of said shaft having radially aligned intersect-
ing slots formed therein, a vane in each slot,
said vanes being arranged to slidably engage the
walls of said pumping chamber upon rotation of
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said shaft, and a disc-shaped thrust plate made
of anti-friction material in said pumping cham-
ber abutting saig vanes and said planar end face,
said thrust plate and said casing means having
openings providing an inlet and an outlet for
said pump at angularly spaced apart bortions
of said pumping chamber, said thrust plate hav-
ing a passage extending from said outlet to said
intersecting slots to bressure load said vanes ra-
dially cutwardly, each of said vanes having a
segmental tip portion engaging the casing walls
of said pumping chamber ang being shaped to
brovide a substantially cylindrical surface con-
figuration conforming substantially to the curva-
ture of said pumping chamber at said inlet and
extending from the trailing edge toward and
past the mid region of said vane.

9. In rotary vane bump, a shaft having g
planar end face on one end thereof, said shaft
being radially slotted at said one end, a plu-
rality of radially aligned sliding vanes in said
slotted portion of said shaft, a bearing adjacent
the other end of said shaft, a casing means sur-
rounding said shaft and supporting said bear-
ing to journal said shaft as a rotatable cantilever
rotor, said casing means providing a pumping
chamber to receive said vanes and being eccen-
trically offset from the axis of said shaft, and
a plate made of anti-friction material abutting
the sides of saiq vanes and said planar end face,
said vanes each having g segmenta] tip portion
engaging said casing i
chamber and being shaped to provide g substan-
tially cylindrical surface configuration extend-
ing from the trailing edge toward and past the
Iaid region of each of said vanes, said casing
means and said plate together providing an inlet
and an outlet port at angularly spaced portions
of said pumping chamber, said segmental tip por-
tions each conforming substantially to the curva.
ture of said bumping chamber in the vieinity of
the inlet port.

FREDERICK E. SMITH.
JOHN F. MURRAY.
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