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. 1
This invention relates to variable delivery vane
- pumps.
An object of the invention is to provide an im-
proved form of variable delivery vane pump. .
Another object of the invention is to provide
a variable delivery vane pump wherein the ro-
tor of the pump is carried by the drive shaft and
continuously rotates coaxial therewith, and
wherein the vanes of the pump are carried by the
end plates of the pumping, chamber, which end

plates are movable relative to the rotor to change

the eccentric relationship between the vanes
and the axis of the rotor to change the pumping
capacity of the variable delivery pump.

Still another object of the invention is to pro-
vide a variable delivery vane pump wherein the
end plates of the pump are movable for chang-
ing the pumping capacity of the pump.

Still another object of the invention is to pro-
vide a variable delivery vane pump wherein the
vanes are composed of arcuately-shaped seg-
ments that are carried in a track provided in the
end plates of the pump eccentrically relative to
the rotor of the pump, and are driven in the track
by the rotor, and wherein the track is movable

relative to the axis of the rotor for changing the

eccentric relationship between the track and the
axis of the rotor to change the pumping capacxty
of the pump.

Still another object of the invention is to pro-
vide g variable delivery vane pump in accordance
with any of the foregoing objects wherein the
pump can have the flow therethrough reversed by
changing the eccentric relationship between the
rotor and the vanes of the pump.

Purther objects and advantages will become
apparent from the drawings and the following
description. ' .

In the drawings:

Figure 1 is a vertical cross- sectional view of the
pump taken along line I—I of Figure 2.

Figure 2 is a vertical cross-sectional view taken
along 2—2 of Figure 1, but showing one-half of
the pump in elevatlon with the cover plate
removed.

In this invention, the variable delivery pump
consists of the casing 10 having the end plates
i1 and 12 secured to opposite sides of the casing
10 by means of the cap screws 13.

The casing 10 is provided with a sleeve 14 that
is inserted in a transverse bore {5 provided in the
casing 10. The sleeve 14 thus forms the outer pe-
ripheral wall of the pumping chamber. The
sleeve 14 has openings 16 on diametrically oppo-
site sides thereof that communicate with fluid
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chambers 17 formed in the casing 10. The fluid .
chambers 17 are connected with the port passages
i8 through which fluid is delivered or received
into the pumping chamber, depending upon the
direction of flow of fluld through the pump.
Thus, either chamber 18 may be the discharge
chamber or the inlet chamber.

A rotor 20 is integral with the drive shaft 21
that is supported upon the ball-bearings 22 and
23 positioned in the bearing-receiving chambers
24 and 25 provided in the end plates i and 2.
An end cap 26 closes the bearing-receiving cham-
ber 24 and engages the ball-bearing 22 to posi-
tion the same in the bearing chamber 24. The
end cap 26 is retained on the end plate 1t by the
cap screws 21.

An end cap 28 is provided to close the bearing-
receiving chamber 25, and engages the ball-bear-
ing 23 to position the bearing in the bearing-
receiving chamber 25. The end cap 28 is secured
to the end plate {2 by means of the cap screws
29, The end cap 28 is provided with a transverse
bore 30 that receives a sleeve 31 for supporting
the drive shaft 21 and preventing loss of fluld
within the drive shaft. ) :

The ball-bearings 22 and 23 are retained in the
end plates {1 and i2 by means of the retaining
plates 32 and 33, respectively, these retaining
plates being positioned within the recesses 34 and

30 35, respectively, by means of the end plates ol
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the pump hereinafter described.

The rotor 20 is provided with a plurality ot
radially-extending arms 36 spaced from one an-
other. ‘The radially-extending arms 36 are pro-
vided with an arcuate surface 3T on the periphery
thereof for engaging the inner surface 38 of the
sleeve 14, thereby forming individual pumping
chambers therebetween. Adjacent arms 38 are
provided with surfaces 39 that are positioned in
paralle] relationship with respect to one another
to form a substantially rectangular pumping
chamber. -

An arcuately—shaped vane 40 is positioned be-
tween each pair of radially-extending rotor arms
36, these vanes extending through the rotor 20
and into the pump end plates 41 and 42 that are
positioned adjacent opposite sides of the rotor
20 to thereby enclose the pumping chambers &3.
The pump end plates 41 and 42 carry the ball-
bearings 44 and 45, respectively, in the bearing
recesses 46 and 47, respectively. The inner races
48 and 49 of the ball-bearings 44 and 46, respec-
tively, engage the outer periphery of the arcu-
ately-shaped vane segments 40 for supporting the
same and also form the outer surface of a track in



3
which the vanes 40 rotate upon being driven by
the rotor 20,

A pair of floating rings 50 and 51 are positioned
respectively adjacent the ball-bearings 44 and 45

to engage the inner arcuate surface of the arcu- -

ately-shaped vane segments 40 to form the inner
surface of the track in which the vanes 40 rotate
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when being driven by the rotor 20. 'The track in .

" which the vanes 40 rotate, formed by the inner
races 48 and 49 of the ball-bearings 44 and 45
and the rings 80 and §i, is thus positioned in the
+ pump end plates 41 and 42 for movement there-
with. Also, since the inner races of the ball bear-
ings 44 and 43 are free to rotate, as are the
rings 50 and B1, there will be substantially no wear
on the ends of the vanes 40.

The pump end plates 41 and 42 are positioned
between the casing {0 and the end plates i and
i2 of the pump, and are movable relative to the
casing and the end plates to change the eccentric
relationship between the aforementioned track
_ for the vane segments 40 and the axis of the rotor
20 for changing the pumping capacity of the
pump. When the vane segments 40 are driven
by the rotor 20, and are rotating coaxial with the
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axis of the rotor 20, the delivery from the pumo °

ceases. However, when the vane segments 40
rotate eccentrically relative to the axis of the
rotor 20, on either side of the axis, fluld will be
discharged from one or the other side of the
pump. at a rate depending upon the eccentric re-
lationship between the axis of rotation of the
pumping segments 48 and the axis of the rotor 28.

The pump end plates 41 are provided with
parallel sides 52 and 53 that engage the guide
walls 84 and 55 provided upon opposite sides of
the pump casing i0. The pump end plates are
urged in one direction to change the eccentric
relationship between the vane segments 49 and
the rotor 28 by means of the springs 56 and 57
that engage the end plates 41 and 42 respectively,
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the springs being positioned between the end

plates and the shoes 58 and 58 respectively.

The pump end plates 4¢ and 42 form opposite
sides of a yoke that supports g shifting member
§0 carried in the end plates 41 and 42 respectively,
by the journals 81 and 62. The shifting member
80 1s retained between the end plates 4{ and 42
by means of the cap screws 63.

The shifting member 60 has a theraded bore 64
that receives the threaded end of a shifting screw
88. 'The shifting screw 65 has a flange 66 in-
tegrally therewith that is carried in a recess 87
provided in the casing (0 of the pump and is held
in the recess by a cover plate 68 to thereby pre-
vent axial movement of the shifting screw 85 upon
rotation thereof. A suitable hand wheel &9 is se-
cured to the end of the shifting screw 65 for ro-
tating the screw to change the position of the

~pump end plates 41 and 42 within-the casing (8.
The springs 56 and 57 eliminate any play or
looseness between the shifting screw 3 and the
end plates 41 and 42 of the pump.

From the foregoing description, it is believed
the operation of the pump can be readily ascer-
tained, but in general, the operation is such that
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duce a pumping action in the pumping chambers
43, receiving fluid through one of the port open-
ings {8, and discharging fluid through the other
port opening (8.

When it is desired to change the pumping
capacity of the pump from zero, or neutral, to
delivery in either direction from the pump, the
hand wheel 69 is rotated to rotate the screw 65.
Rotation of the screw 65 moves the shifting mem-
ber 60 to cause movement of the pump end plates
41 and 42 relative to the rotor 20 to change the
eccentric relationship between ' the aforemen-
tioned tracks carried in the end plates 41 and
42 relative to the axis of the rotor 20, and thus
change the eccentric stroke of the vane segments
43 to change the pumping capacity of the pump.

‘While the construction of the pump disclosed
and described herein constitutes a preferred form
of the invention, yet it will be understood that
the structure of the pump is capable of alferation
without departing from the spirit of the inven-
tion, and that all modifications that fall within
the scope of the appended claims are intended
to be included herein.

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent is:

-1. A variable delivery pump that includes in
combination, a casing having a chamber therein,
a, rotor positioned in said chamber rotatable co-
axially therewith and having a plurality of
radially extending. arms forming individual
pumping chambers in said chamber, arcuately
shaped vane.segments positioned in said indi-
vidual pumping chambers and driven rotatively
by said rotor, means forming circular track
means to receive the arcuately shaped ends of
said vane segments to. guide rotation :thereof
about the axis of said rotor and cause radial
reciprocation thereof in said pumping chambers,
and means for moving said track-forming means
relative to the axis of said rotor to change the
eccentric relationship therebetween and thereby
change the delivery from the pump.

2. A variable delivery pump that includes in
combination, a pump casing having a chamber.
therein, q rotor rotatable coaxially in said cham-
ber, end plates for said chamber co-operating
therewith and with said rotor to form a pumping
chamber, said rotor having a: plurality of radially~
extending arms to divide the pumping chamber
into individual pump chambers, arcuately shaped
vane segments positioned between adjacent arms .

" and driven rotatively by said rotor upon rotation
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when the drive shaft 21 is rotated. by any suit- -

able power source, the vanes 40 retained between .

adjacent arms 36 of the pump rotor 26 are ro-
tated in the track formed by the ball-bearings
44 and 45 and the rings 50 and 51. When the
axis of the track referred to is positioned
eccentrically relative to the axis of the rotor 20,
the vane segments 40 will be reciprocated radially
relative to the axis of the rotor 20 and thus pro-
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thereof, means in said end plates forming track
means to receive the arcuately shaped ends of
said vane segments to guide movement of said
vane segments upon rotation thereof about the
axis of said rotor and cause radial reciprocation
thereof in said pumping chamber, and means for
moving said end plates to change the eccentric
relationship betweéen said track-forming means
and said rotor to change the radial reciprocal
movement of said vane segments and thereby
change the delivery from said pump.

3. A variable delivery pump that includes in
combination, a pump casing ‘having a circular

_chamber therein, a rotor rotatable in said cham-

ber co-axial therewith: and having a plurality of
arms extending radially therefrom for dividing
said chamber into a plurality of individual pump-
ing chambers, end plates for said pumping cham-
ber, arcuately shaped vane segments positioned
between said radially-extending arms, circular
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track means in said end
arcuate ends of said segments to cause radial
recipro¢al movement of said vane segments rela-
. tive to said rotor and thereby produce & pumping
action upon rotation of said rotor, and means for
moving said end plates relative to said rotor to

Jlates for receiving the .

change the eccentric relationship between said -

track means and the axis of said chamber be- -
tween a position concentric with said.axis to a
position whereat the periphery of the track
means is coincident with the periphery of sald
chamber to change the stroke of radial reciprocal
movement of said vane segments and thereby
change the delivery from the pump. .

‘4. A variable delivery pump that includes in
combination, a pump casing having a chamber
therein, a rotor rotatable-in said chamber co-
axial therewith and having a plurality of ra-
dially-extending -arms to divide said chamber
into a plurality of individual pumping chambers,
end plates for said chamber co-operating there-
with and with said rotor to enclose said pumping
chambers, independent arcuately-shaped vane.

 segments positioned ketween adjacent radially-
extending arms of said rotor and extending
through said rotor into said end plates, means in
said end plates forming a circular track to re-
ceive the arcuate ends of said vane segments to
guide movement thereof upon rotatipn by said
rotor and produce radial reciprocal movement of
the vane sezments relative to the rotor for caus-
ing a pumping action, and means for .moving
said end plates relative to said rotor to change
the eccentric relationship between the axis of
said circular track and the axis of said rotor to
change the radial reciprocal stroke of said vane
segments and thereby change the delivery from
said pump.

5. A variable delivery pump that includes in
combination, a pump casing having a chamber
therein, a rotor rotatable in said chamber co-
" axial therewith and having a plurality of ra-
dially-extending arms dividing said chamber into

" @ plurality of individual pumping chambers, end
plates co-operating with said casing and said
rotor to enclose said pumping chambers, arcu-
ately-shaped vane segments positioned between
said radially-extending arms of said rotor for

" radial reciprocal movement therebetween to pro-
duce a pumping action thereby, a transverse bore
in said end plates to receive the ends of said vane
segments and provide one surface of a track
means for the same, a ring member positioned
in engagemeni with the inner surface of said
vane segments forming the co-operating track
surface for said vane segments, said track-form-
ing means being entirely positioned within said
end plates, and means for moving said end plates
relative to said rotor for changing the eccentric
relationship between the axis of the track-form-
jng means and the axis of the rotor to change the
radial reciprocal stroke of said “vane segments
and thereby change the delivery from the pump.

6. A variable delivery pump that includes in -
combination, a pump casing having a chamber
therein, a rotor rotatable in said chamber co-
axial therewith and having a plurality of radially~-
extending arms dividing said chamber into a
plurality  of individual pumping chambers, end
plates co-operating with said casing and said rotor
to enclose said pumping chambers, arcuately-
shaped vane segments positioned between said
radially-extending arms of said rotor for radial
reciprocal movement therebetween to produce a
pumping action thereby, a transverse bore in’
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sdid end plates to receive the ends of said vane
segments and provide one surface of a track
means for the same, a ring member positioned
in engagement with the inner surface of said

_vane segments forming the co-operating track

surface for said vane segments, said track-form-
ing means being entirely positioned within said
end plates, a shifting member extending be-
fween said end plates for moving the same to-
gether, and means engaging said shifting mem--
ber for moving the same and the end plates‘rela-
tive to said rotor to change the eccentric rela-
tionship beiween the track-forming means and

‘the axis of said rotor to change the radial re-

ciprocal stroke of said vane segments and there-
by change the delivery from the pump.

7. A variable delivery pump that includes in
combination, a pump casing having a centrally
arranged rib provided with parallel walls re- '
cessed from the adjacent face walls of said cas-
ing, a bore passing through said rib forming a
chamber, end plates for said casing positioned on

opposite sides thereof having bearing means

therein supporting a shaft having a rotor thereon
positioned in said chamber, end plates positioned
between said rib and said end plates for said cas-"
ing in engagement therewith and forming end

" walls for said chamber, said rotor having & plu-
" rality of radially-extending arms dividing said

40

chamber into a plurality of individual pumping
chambers, arcuately shaped vane segments posi-
tioned between adjacent arms of said rotor and
extending into sald second-mentioned end plates,
means in said second-mentioned end plates
forming an outer circular track surface for said
vane segments and enguged thereby, ring means
engaging the inner surface of sald vane seg-
ments and forming the co-operating track sur-
facé for said vane segments, and means for mov-
ing said end plates radially relative to said rotor
to change the eccentric relationship between the
axis of the aforesaid track-forming means and
the axis of the rotor to change the radial recip-

- rocal movement of the vane segments and there-
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5 by change'the delivery of the pumbp.

8. A variable delivery pump that includes in
combination, a pump casing having a cenirally
arranged rib provided with parallel walls re-
cessed from the adjacent face walls of said cas-
ing, a bore passing through said rib forming a
chamber, end plates for said casing positioned
on opposite sides thereof having bearing means
therein supporting a shaft having s rotor thereon
positicned in said chamber, end plates positioned
between said rib and said end plates for said cas-
ing in engagement therewith and forming end
walls for said chamber, said rotor having a plu-
rality of radially-extending arms dividing said
chamber into a plurality of individual pumping
chambers, arcuately shaped vane segments posi-
tioned between adjacent arms of said rotor and
extending into said second-mentioned end plates,
means in said second-mentioned end plates form-
ing an outer circular track surface for said vane
segments and engaged thereby, ring means en- )
gaging the inner surface of said vane segments
and forming the co-operating track surface for
said vane segments, a shifting member extend-
ing between said second-mentioned end plates
for interconnecting them for movement together,

" and means engaging said shifting member and

75

for moving the same to thereby move the end
plates connected thereto for changing the eccen-
tric relationship between the track-forming
means and the axis of said rotor to change the
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stroke of radial reciprocal movement of said vane
segments and change the delivery from the pump.
9. A variable delivery pump that includes in
combination, a pump casing having a chamber

" therein, a rotor positioned in said chamber and
rotatable co-axially therewith, said rotor hav-
ing a plurality of radially-extending arms divid-
‘ing said chamber into a plurality of individual
pumping chambers, vane segments positioned in
said individual pumping chambers and extending
beyond each side thereof, end walls for said first-
menticned chamber movable transversely relative
to the same, antifriction bearing means in said
end walls engaged by said vane segments and
forming the outer periphery of a circular track
for the same, floating ring means engaging said
vane segments and forming the inner periphery
of a circular track for the same, and means
engaging sald end walls for moving the same to
change the eccentric relationship between the
- aforesaid track-forming means and the axis of
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sald rotor to thereby change the radial recipro- .

--cal stroke of said vane segments and change the

pumping capacity of the pump.
'~ ARTHUR F. LEIS.
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