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10 Claims.
1

This invention relates to a sliding vane type
pump, and more particularly, to an internally
ported vane type pump.

Heretofore, several types of sliding vane pumps
have been developed wherein radial vanes were

left, free to move radially through a rotor which
was set off-center with a cylindrical casing.
Pumps of this type operated to cause the fluid

LY

flowing between the vanes at an external inlet -

to be carried around by the vanes to a discharge
area where the liguid was forced out by the pis-
ton-like action lof the wall segments of the
rotor and the casing.

A pump constructed in accordance with my
invention has an inlet port through its center
and utilizes to an advantage an increased pres-
sure gradient which is imparted to the liquid
by virtue of centrifugal force. This, therefore,
constitutes ohe object of my invention.

A second object of my invention is to provide -

o vane type pump wherein the vanes rotate
within a floater ring about the center of the
ring to produce a good dynamic balancing of
the rotating pump parts.

Another object of my invention is to provide -

a pump which is especially efficient under oper-
ating conditions where low inlet pressures are
prevalent.

A further object of my invention is to pro-
vide a vane type pump with a high resistance
to leakage.

Another object of my invention is to provide
an internally ported sliding vane type pump
which is compact and light in weight.

Another object of my invention is to provide
a sliding vane type pump which is especially

adaptable to use in the oil system of high alti~

tude ailrcraft.

The exact nature and other objects of my
invention will become evident to those versed in
the art through reference to the following de-
tail description and the appended drawings, in
which, by way of explanation, but not by way
of limitation, I have shown and described one
preferred embodiment of my invention.

On the drawings:

Figure 1 is an end view of a2 pump embody-
ing my invention;

Figure 2 is a cross-sectional view taken on
line IT—II of Figure 1;

Fisure 3 is a cross-sectional view taken on
line III—III of Figure 2, and

Figure 4 is a cross-sectional view taken on
line IV—IV of Figure 2.

Ag shown on the drawings:
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“is terminated by an annular flange (6c.
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Referring to Figures 1 and 2, an internally
ported sliding vahe type rotary pump is indi-
cated generally at 0.

The rotary pump 10 has a pump casmg II
which may be formed by a casting to define an
enlarged body portion housing a cavity Ila and
a reduced portion forming a neck {ib. An end
member {2 caps the pump casing {I and may
he drawn up in firm assembly by tightening a
plurality of nuts {3 onto a plurality of threaded
studs which are fixed in the casing Il and reg-
ister and project through holes in the end mem-
ber 12. A seal ring “S. R.” in a groove in the
end member (2 prevents leakage between the
casing I{ and member [2.

The end member 12 is internally part1t10ned

as at (2¢ (Figure 2) to define an inlet port A

and an outlet port B. The port portions of the
end member 12 terminate in a pair of flanged
faces as at 12a and i2b. A plurality of threaded
studs are fixed in the flanged faces 12a and {2b
for cooperative engagement with suitable inlet
and outlet conduits (not shown).

Projecting into the body cavity lla of the
pump casing 1f is a tubular center core member
(6. The configuration defined by the center
core 16 is best seen by referring to Figures 3 and
4 where the member is indicated in end section
and side section, respectively. It will be appar-
ent that the center core {6 comprises an inlet
tube portion 16a which terminates abruptly in
an arcuate shoulder portion 16b which, In turn,
As may
be seen in Figure 3, the inlet tube portion I6a,
if viewed endwise, appears as if it is a small
circle and lies within a larger circle defined by
the arcuate shoulder portion (6b with the cir-
cumferences. of the two circles forming a tan-
gent.

The center core 16 has a number of metal re-
moving counterbores 18 formed in the shoulder
{6b for the purpose of reducing the weight of
the pump structure.

The center core 16 is mounted in firm assem-
bly with the end member {2 by means of a plu-
rality of screws 171 which Dpass through the
flange portion 16¢c (Figure 4). The center core
{6 engages the partitioning portion i2¢ of the
end member 12 in such a manner as to have its
inlet tube portion i(6a¢ in free communication
with the inlet port A. The outlet port B reg-
isters with an outlet opening 19 extending
through a portion of the arcuate shoulder pPor-

tion 16 of the center core 16.
Referring now to Picures 2 and 4, a rotor 20




3
in the form of a cup has a cylindrical portion
20a open at one end and a hollow shaft portion
200 extending outwardly from the central por-
tion of the closed end of the cup. The rotor shaft
20b is centered and rotatably supported within
the casing neck {Ib in the inner race ring of a
conventional ball bearing assembly indicated at
21 and the rotor cylinder 20a is rotatably sup-
ported within the casing body cavity t{a in the
inner race ring of a second conventional ball
kLearing assembly indicated at 22.

The rotor shaft 20b is also engaged by a con-
ventional seal indicated at 23 which is positioned
within the neck {I1b of the pump casing 11 and
operates in the usual manner to seal the pump
casing 1! against axial leakage along the rotor
shaft 20D. |

As shown in Figures 2 and 4, a drive shaft S
is splined into the hollow rotor shaft 20b and
projects outwardly of the pump casing to an ex-
posed splined end which can be coupled to any
suitable driving source. A snap ring R on the
shaft S seats in a groove in the hollow shaft 200
to hold the shaft S in axial position relative to
the pumbp. |

The rotor cvlinder 20a fits snugly around the
arcuate shoulder portion {6b of the center core
16, thereby forming a pumping space 24 sur-
rounding the inlet tube 16a (Figure 4). The

pumping space 24 communicates with the in- -

terior of the inlet tube through a port 26 formed
in the inlet tubular portion (6a.

As may best be seen in Figure 3, a plurality of
vanes 271 are slidably mounted in spaced slots
formed at equally spaced intervals through the
rotor cylinder 28a to project therein against the
outer circumference of the tube portion [6a.
The outer ends of the vanes are recessed at 27a
to receive g floater ring 28 surrounding the vanes
in the housing cavity ftlae. As the rotor 20
turns, the vanes 27T are held against the walls
of the center core {6 in sealing contact there-
with by the floater ring 28 which is free 0o ro-
tate along with the vanes 27 and the rotor 20.

If desired, the ends of the vanes 21 which con-

tact the center core (6 could be equipped with
conventional rocker fittings to give a sharper
leading or pick-up edge in the pumping cham-
ber.

The vanes 27 and the slots of the rotor cylinder
20 in which the vanes reciprocate, are formed
to permit rotation and reciprocation with a snug
fit with respect to the dimension lying between
the head end of the rotor cylinder 20a and the

abutment formed by the shoulder portion 16b of .

the center core 16.

Thus, it will be apparent that as the rotor 20
rotates counterclockwise (Figure 3), the fluids
entering the inlet port A pass into the center core
(6, throuzh the port 26 and are then propelled by
the vanes 27 to the outlet opening {9 to dis-
charge therethrough into the outlet port B.

It should be noted that the rotor 20 turns about
the major loengitudinal axis of the pump 10 on
ample concentric bearing supports so that its
mass is not subject to eccentric rotation and at-
tendant stresses. The only structure of the pump
mechanism subjected to eccentric rotation is the
comparatively small mass represented by the
floater ring 28 and the reciprocating vanes 27.
Therefore, the pump of this invention achieves
a favorable dynamic balance with a correspond-
ing reduction of load upon the support bearings.

It should be further noted that as the rotor 20
1s rotated, the fluid medium passing through the
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pump is also impelled centrifugally by the rota-
tional thrust of the vanes 27. This phenomenon
is highly desirable in that the pumnring space 24
is kept full even though low inlet pressures may
exist. In addition, this centrifugal force tends
to increase the pressure gradient of the fiuid me-
dium within the pumping space 24, therehy en-
hancing the utility of the pump in rroducing a
positive fluid delivery.

While I have shown g particular embodiment
of my invention, it will, of course, be understood
that I do not wish to be limited fthereto, since

many modifications may be made with respect to

various details without departing from the spirit
of my invention. T desire to be limited, therefore,
only by the scope of the appended claimg and the
prior art.

I.claim .as my invention:

1. A fluid transfer mechanism comnmnrising, in
combination, a pump casing, a hollow cylindrical
rotor rotatably mounted in said casing and hav-
ing a drive shaft extending through one end of
sald casing, a tubular core exiending into and
eccentrically disposed relative to said cylindrical
rotor, said rotor and said core defining a pump-
ing space therebetween, said tubular core having
a central inlet opening and an outlet opening
spaced radially outwardly and angularly thereof
formed therein in communication with said
pumping space, an end closure member mounted
on said casing and having formed therein an in-
let port communicating with said pumping space
through said central inlet opening in said core
and an outlet port communicating with said
pumping space through said outlet opening in
said core, a plurality of vanes projecting through
sald cylinder rotor into saild pumping space and
radially slidable through said rotor when said ro-
tor is rofated relative to said core, a floater ring
in said casing, means retaining said ring around
said vanes to hold the inner ends of the vanes
against the core, and said vanes and said rotor
being operable to pump fluid entering said pump-
ing space outwardly to said outlet port.

2. In a vane type rotary pump, the combination
of a pump casing having a hody cavity, a rotor
having a shaft extending through one end cof said
casing an an integral ¢ylindrical portion extend-
ing into said body cavity, a fixed center core in
sald casing extending into said cylindrical por-
tion and having a portion shaped to define a wall
in the rotor eccentric with respect to said cylin-
drical portion for providing a pumping chambher
between the rotor and wall, said core having a
central inlet flow path and having an arcuate
shoulder extending radially outwardly with an
outlet opening formed therein, said eccentric wall
of said core having an inlet opening, said center
core being slidably inserted into said rotor cylin-
der, an end plate mounted on the end of said

pump casing and carrying said core, vanes slid-

ably mounted for radial movement through said
rotor cylinder, a floating ring in said casing sur-
rounding said vaneg and holding the vanes on
the eccentric core wall for pumping fiuid from
said inlet opening to said outlet opening, and re-
taining means to maintain said ring in concen-
tric alignment with said vanes.

3. In a vane type rotary pump, the combina-
tion of a pump casing having a body cavity, a
rotor having a shaft extending throuzh one end
of sald casing, said rotor having an integral cy-
lindrical portion extending into said hody cavity,
a pump unit comprising a center core shaped to
provide an inlet tube and having an inlet port in
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the tube wall, an arcuate shoulder extending ra-
dially outwardly of said tube, and a fastening
flange extending radially outwardly of said arcu-
ate shoulder, said center core having an outlet
passage extending therethrough and disposed ra-

dially outwardly and angularly of said inlet port, .

said center core being inserted into said rotor
cylinder and heing eccentrically disposed relative
thereto to form a pumping space surrounding
said inlet tube, said pumping space terminated
by said arcuate shoulder and having fluid com-
munication through the inlet port formed in said
inlet tube and the outlet port, an end closure
member having formed therein an inlet port and
a discharge port for registry with said inlet tube
and said ocutlet port, said end closure member be-
ing connected in firm assembly with said center
core flange and said pump casing, a plurality of
vanes slidably mounted for free radial movement
in said rotor, and a floaier ring radially retain-
ing said vanes against said center core.

4. A pumping mechanism comprising, in com-
bination, a cylindrical rotor, said rotor having a
straight cylindrical hore formed therein, a center

core having a tubular portion eccentrically dis- ¢

posed with respect to said cylindrical rotor in
said rotor bore and forming together with said
rotor a pumping chamber surrounding the tubu-
lar portion of said core, a plurality of vanes ex-
tending through said rotor into said pumping
chamber, a floating ring surrounding said vanes
and said rotor and abutting the free ends of said
vanes to hold said vanes against sald core, said
center core characterized by g radially outwardly

extending annular shoulder portion engaging the

wall of the rofor bore and the sides of said vanes
and having an outlet opening therethrough, said
tubular porticn having an inlet port formed
therein, said pumping chamber surrocunding said
inlet port in fluid communication therewith and
with said outlet opening, and casing means for
rotatably supporting said rotor, said vanes and
said floating ring having means therebetween to
retain said ring in aligned assembly to keep said
vanes in contact with said tubular portion of said
core.

5. A fluig transfer mechanism comprising, in
combination, a rotor, a center inlet tube, g plu-
rality of bearing means, a plurality of vane

means and a casing, said rotor having a straight -

cylindrical bore and g shaft portion and being
mounted in said casing on said bearing means
for rotation relative to said center inlet tube
and said casing, said center inlet tube having
a cylindrical portion of increased diameter re-
ceived in said rotor bore, said cylindrical por-
tion having an outlet opening formed there-
through extending in the direction of the longi-
tudinal axis of said center inlet tube, and an
integral reduced diameter cylindrical portion
disposed on an axis eccentric to the longitudinal
axis of said center inlet tube with an inlet port
formed in the walls of said reduced diameter
cylindrical vortion, said center inlet tube and
said rotor arranged in telescopic assembly to
define a pumping space between said reduced
diameter cylindrical portion and said rofor and
being in communication with said inlet port and
said outlet opening, a plurality of sliding vanes
slidably engaged in radial slots formed in said
rotor, a floating ring radially retaining and
surrounding said vanes and engaging the outer
ends thereof for effecting free radial movement
of the vanes through said slots against said re-

duced diameter eylindrical portion in said pump- 75
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ing space, said casing having an end member
attached to said center inlet tube In sealed as-
sembly, and said end member being partitioned
to define a port for communication with said
center inlet tube and an outlet port in communi-
cation with said outlet opening formed in said
cylindrical portion of said cenfer inlet tube.

6. A pump comprising a housing having an
open end and an opposite reduced-diameter neck
portion with an opening therethrough, bearings
having outer race rings mounted adjacent the
open end of the casing and in the opening of
the reduced neck portion, a rotor having a hol-
low c¢ylindrical portion in said casing supported
on the inner race ring of the bearing adjacent
the open end of the casing and having a reduced-
diameter neck supported on the inner race ring
of the bearing in said opening of the neck por-
tion of the casing, a drive shaft projecting from
said neck portion of the rotor through said cas-
ing, a seal between the neck portions of the cas-
ing and rotor, a cover for closing the open end
of the casing having a pair of ports, a hollow
core carried by said cover having g tubular por-
tion communicating with one of the ports of said
cover and an adjacent cylindrical portion of
greater diameter than said tubular portion ap-
ertured to form an outlet port communicating
with the other port of the cover, said rotor and
sald core cooperating to define an eccentric
pumping chamber therebetween, an inlet port in
sald core communicating with said pumping
chamber and being formed in g wall of the tu-
bular portion of said core, vanes slidably mounted
at spaced intervals through said rotor to project
into said pumping chamber against said core, and
a floating ring radially retaining and surround-
ing the outer ends of the vanes and holding the
vanes against said core, whereby fluid entering
said one of the ports of said cover will be cen-
trifugally discharged through said inlet port in
the core and propelled by said vanes through said
pumping chamber to the outlet port.

7. In g rotary vane pump including a rotor
having a slotted cylindrical vane-carryving por-
tion, the improvement which comprises a hollow
core in said rotor having a ported tubular por-
tion eccentrically disposed relative to said rotor
and cooperating therewith to form a pumping
chamber, said core having a cylindrical portion
of larger diameter than said tubular portion tele-
scopically received in the cylindrical portion of
Ssald rotor, said cylindrical portion being ported
radially outwardly and angularly of said tubular
portion to receive fluids from the pumping cham-
ber, whereby fluids entering the tubular portion
of the core will enter the pumping chamber un-
der the infiuence of centrifugal force.

8. In a rotary vane pump including a vane-
carrying rotor and a core member having an
inlet tube portion eceentrically disposed relative
to the axis of said rotor and cooperating there-
with to form a pumping chamber within said
rotor, the improvements of an inlet passageway
through said core and an inlet port joining said
passageway with sald pumping chamber, and an
outlet port for said pumping chamber radially
outwardly angd angularly of said inlet port, said
vane-carrying rotor effecting centrifugal pump-
ing action on fluid from said inlet port in addi-
tion to a circumferential impelling action.

8, In a roctary vane pump including a hollow
vane-carrying rotor, the improvement which
comprises a hollow core in said rotor having
a radially ported tubular portion eccentrically
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disposed relative thereto and cooperating with
the rotor to form a pumping chamber, said
hollow core having a cylindrical portion of larger
diameter than said tubular portion telescopical-
Iy received in said rotor, said cylindrical por tion
of said core having an axial aperture formed
therein spaced radially outwardly and angularly
of said tubular portion and comprising an outlet
port, said vane-carrying rotor effecting centrif-
ugal pumping action on fluid entering the pump-
ing chamber from the tubular portion of the hol-
low core in addition to the circumferential im-
pelling action effected thereby.

10. In a rotary vane pump including a vane-
carrymg rotor and a core member having an
inlet tube portion eccentrically disposed relative
to the axis of said rotor and cooperating there-
with to form a pumping chamber in said rotor,
the improvements of an inlet passageway

through said core, a radially disposed inlet port 20 pyymber

in the wall of said inlet tube portion joining said
passageway with said pumping chamber, an

10
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axially disposed outlet port spaced radially out-
wardly and angularly of said inlet port in said
core member, said vane-carrying rotor effecting
centrifugal pumping action on the fluid passing
into the pumping chamber from the inlet pas-
sageway through said inlet port in addition to
the circumferential impelling action effected
thereby.
ERNST JUSTUS BODENSIECK.
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