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Warren R. Tucker and George A. Waldle, Dayton,
Ohlo, assignors to The Hydraulic Development
Corp. Inc., Wilmington, Del,, a corporatlon of

Delaware

Original application February 6, 1941, Serial No.
'377,709. Divided and this application Decem-
“ber 17, 1941, Serial No. 428,339-

5 Claims. (C1. 103—136)

This invention relates to fluid pumps of the
vane type, and more particularly to fluid pumps
which are adapted for circulating liquids and
for producing pressure with said liquids for
actuating various operating elements.

-In this invention the fluld pump is adapted to
pump hydraulic fluld from a storage chamber
to a hydraulically actuated device, such as 8
press, molding machine or other conventional
hydraulically actuated mechanisms. There are
many types of pumps which are adapted for
placing fluids under pressure including the
radial piston type of liquid pump. This type of
pump produces high pressure with relatively low
* power consumption and has been the most ef-
ficient type for use in producing high fluid pres-
.sures for actuating mechanical presses requir-
ing high fluid pressures.
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. In this invention, however, mechanical altera- -

tlons have been made to a vane type of .fluid-
pump which makes it adaptable for producing
high fluid pressures, and particularly, high Hquid
pressures which are of sufficient value that the
pumnp can be used as the pressure supply mecha-
" nism for actuating hydraulic mechanisms.. ‘In
former vane type pumps considerable difficulty
has been encountered in producing high pres-
sures, since the lquid slip past the vane has been
" considerable. There have been attempts to
secure the vanes in constant engagement with
the cylindrical wall of the cjlinder and to in-
crease the volumetric. efficiency of vane type
pumps when used for liquid delivery. These ap-
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outwardly into engagement with.the cylinder
wall,

It is another object of the invention to retain
the vanes of a vane type pump in engagement
with the cylinder wall by means of fluid or liquid

,under pressure, . :

A -
It is another object of the invention to provide
a vane type liquid delivery pump having means

for -retaining the vanes in constant engage-

ment with the walls of the cylinder, and which
cylinder is adapted to be moved with respect to
the pump rotor in order to change the direction
of delivery of the pump. ‘

It is another object of the invention to provide
a variable delivery reversible flow liquid pump
of the vane type having a mechanism.for main-
taining the vanes in engagement with the cylin-
der wall, and which is constructed and arranged
for movement of the cylinder with respect to
the rotor without effecting the mechanism for
maintaining the vanes in constant engagement

with the cylindrical wall of the cylinder.

It is another object of the invention to pro-
vide a variable 'delivery reversible flow fluid
pump with means for conducting fluid under
pressure under the vanes to force the same out-
wardly inte engagement with the cylinder walls,.
wherein means are provided for changing the

flow-of pressure'fluid in the conducting means

o When the flow of fluid through the pump is re-

versed. - .
- It is another object of-the invention to pro-

. vide'a vane type pump for liquid delivery which -

plicants have produced a mechanism which pro- -

motes the maximum efficiency of a vane type ss pump.

liquid delivery pump and which retains the vanes
of the pump <n constant engagement with the
cylindrical wall of the cylinder to prevent liquid
" slip past the ends of the vanes which are in en-

gagement with the cylinder wall. S

It is. an object of this invention to provide an’
improved pump. structure for use as a liquid
pump.. : .

It is another object of the invention to pro- -

. vide means for retaining the vanes of a vane 45

type pump in engagement with the cylindrical
wall of the cylinder. : . _

It is another object of the invention to pro-
vide & mechanism in accordance with-the fore-
going object which resillently urges the vanes

40 of the pump of this invention.

" outlet passages.
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has a straight-through liquid flow through the

‘Further objects and advantages will become .
apparent from the description and the drawing,

_In the drawings: B : )

Figure 1 is a longitudinal cross-sectional view

Fig. 2 is a cross-sectional view taken .along
line 22 of Fig. 1. : Lo

In this invention the fluid or liquid pump con-
sists of a casing (0a having passageways {{g and .
12¢ extending therethrough providing inlet and :
A substantially rectangular
member {7a forms a cylinder block within which
there is provided a cylindrical bore 18a which
extends transversely of the block f7a. ‘This bore
18a forms the cylinder wall of the cylinder of the -
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pump. The cylinder bloék i1a is earried between
parallel faces 18q and 20a provided on the cas-
ing 10a, the parallel faces provided on the cylin-

der block i71a slidably engaging the faces i9a and .

20a to permit the cylinder block {7a to be recip-
rocated thereon. A passageway 2fa provided in
the cylinder block i7a communicates with the
passageway 1{a, and a passageway 22a provided
diametrically opposite the passageway 2la com-
municates with the passageway f2a.

The rotor 70 consists of & cylindrical body hav-
ing a plurality of radial slots 7{ therein in which
the vanes 72 are adapted to reciprocate. The
rotor 10 has axially extending hub portions 713
and T4 which extend into axial bores 15 and 16
provided in the end plates 17 and 78 respectively.
Bolts 19 extend from the end plate 78 through the
body of the rotor T and into threaded engage-
ment with the end plate 1T to thereby retain the

rotor and the end plates together in an integral '

structure, the rotor 70 being friction bound be-
tween the end plates 77 and 18.

The end plates 71 and 18 engage the sealing
surfaces 28a and 28a- of the cylinder block {Te
and thereby provide a chamber in which the
vanes 12 can function to provide the desired
pumping action.

The end plate 17 carries a shaft 8¢ which ex-
tends exteriorly of the casing 10a. and is con-
nected to suitable driving means. The end plate
18 is provided with a shaft 81. The shafts 80
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and 81 are carried by the inner races 3ia and 36z

respectively of the ball bearings 32a and 3Te
which are mounted in the recesses 53a and 2%

provided in the casing 10a. The unit rotor con- .

sisting of the rotor body 18, the end plates 17
and 78 and the shafts 80 and 81 is thus carried
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_ directly by the ball bearings 324 and 3Ta to re- .

Heve the friction of distortion of the pump.
The unit rotor structure is carrled between the
ball bearings 322 and 372 in a manner whereby
any distortion within the pump caused by pro-
duction of high pressures therein will be carried
directly by the bearings and not by any friction
surfaces. While the surfaces 26a and 29a are
in close engagement with the end plates 17 and
18, yet there is always sufficient clearance be-

tween these faces to provide & film of lubricating

oil therebetween. Any distortion within the pump
due to the production of high pressure will be
upon an axis at right angles to the axis of the
supporting bearings 32a¢ and 3Ta, whereby the
movement of the shafts 80 and 8{ parallel to the
axis of rotation thereof will be absorbed by the
bearings 32a and 37a, the end plates 77 and 18
merely slide parallel with respect to the engag-
ing surfaces 28a and 2%a.

It is thus seen that this structure provides a
pump which has & minimum of friction when
- developing high pressure and which can develop
high pressure without slippage of fluid past the
vanes since the vanes are retained in constant
engagement with the cylinder bore {8a.

An oil seal 43a i3 provided around the shaft
80, while an inspection plate §1a closes the bore
into which the shaft 81 extends in the end
plate 40a.

To provide pressure upon the inner ends of
the vanes 12 to retain the outer ends thereof in
constant engagement with the cylinder bore 18a,
fluid under pressure from the discharge side of
the pump is conducted to the slots 7§ whereby the
pressure acts on the inner edge of the vanes 72
to thereby force the vanes outwardly. Since the
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fluld or Hquid pump is of the reversible flow type,
either of the passages fig or 12a can become the
discharge or pressure side of the pump. It is
therefore necessary that porting of the discharge
side of the pump to the slois T! be duplicated and
suitable means be provided for checking the flow
of fluid from one side of the pump when the op-
posite side thereof is the high pressure discharge.

To conduct the fluld under pressure from the
discharge side of the pump transversely extend-
ing passageways 82, 825, 83 and 82b are provided
in the cylinder block i@ adjacent the flow pas-

sages 2ia and -22a respectively. Diametrically

opposite radially extending passages 84 and 85 are
provided in the end plate 77 which communicate
with the passageways 82 and 88 respectively by
means of an annular groove 85 provided in the
face of the end plate 77. The end plate 78 is
provided with diametrically opposed radially ex-
tending passageways slb and 850 which com-
municate with the passageways 82b and 83D by
means of an annular groove 87 provided in the
face of the end plate 78. The passageways 84

‘and 85 communicate with a recess bore provided

axially in the end plate 71. The passageways Bdb
and 83b communicate with a similar axial bore
880 provided in the end plate 78, The axial bores
88 and 88b are of such diameter that they pro-
vide interconnection between the inner ends of
all of the radial slots T{ provided in the rotor 70.
The passageways 84, 85, 84b and 86D are closed
at their ends by suitable plugs 85.

It may thus be seen that regardless of the
direction of flow of fluid through the pump the
slots T{ communicate with the pressure side of
the pump. It is of course necessary that means
be provided within the conducting passageways
to prevent by-passing of high pressure fluid from
the high to the low pressure side of the pump
through the conducting passageways. The pas- -
sageways 82 and 820 are provided with check
valves 90 and 88b, while the passageways 83 and
83b are provided with check valves 8f and $tb
respectively, These check valves are arranged
to permit flow of fluid from the. passageways 2ia
and 22a respectively and prevent flow of fluid in
the reverse direction. 'Thys, when passageway
21a iz the high pressure or discharge side of the
pump, fluid under pressure will be conducted
through the passageways 82 and $2b and their
interconnecting passageways heretofore de-
seribed, the flow of fluid to the passageway 22q,
at this time being the suction side of the pump,
being prevented by the check valves 91 and 81b.
The reverse condition is of course frue when the
passagewsay 22a becomes the discharge side of the -
pump when the flow of fluid is reversed there-
through by shifting of the cylinder block {1a.

Suitable plunger means 100 and 101 extends
through the casing 18q fo engage the cylinder
block {1a for shifting the cylinder block [Ta with
respect. to the rotor 78 to vary the eccentricity
therebetween, and thus vary the discharge output
of the pump. ~ Varlous types of manual or auto-
matic controls operate the plunger means in con-
ventional and well known manner.

This application is a division of my copending
:;gflication Serlal No. 377,709, filed February 6,

1

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

1. A reversible variable delivery pump includ-
ing a cylinder, s rotor, a plurality of vanes car- -
ried in slots in said rotor for engaging said cyl-
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inder, end plates carried by said rotor for rota-
tion therewith and engaging said cylinder to form

a compression chamber in co-operation with said -

cylinder and rotor, fluid flow passages in said
cylinder for conducting fluid to. and from said

cylinder; said cylinder being movable with re- -

spect to said rotor to change the output capacity .

thereof and reverse the direction of delivery from
said cylinder, a fluid passage in an end plate in-
terconnecting all of said slots, independent fluid
passages in said cylinder connecting: said last
_mentioned passage with the first mentioned fluid
flow passages in said cylinder, and check valve
means in each of said independent passages for
permitting fluid to enter said independent pas-
sages but preventing return flow therefrom,
. thereby continuously applying pressure from one
of said first mentioned passages to beneath said
vanes regardless of the direction of discharge of
pressure fluid from said pump.
" 2. A reversible variable delivery fluid pump
comprising a cylinder, an inlet and an outlet pas-
sage for said cylinder used as reversible function
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means in sald second mentioned flow passages
urged in closed position to prevent flow of fluid.
from said passages in said end plate to the pre-
vailing inlet passage of said cylinder.

4. A reversible variable delivery pump includ-

ing, a cylinder, a rotor, a plurality of vanes

carried in slots in said rotor for engaging said
cylinder, end plates carried by said rotor for rota-
tion therewith and engaging said cylinder to form
a compression chamber in co-operation with said
cylinder and rotor, flow passages in said cylinder
for conducting fluid to and from said cylinder,
said cylinder being movable with respect to said
rotor to change the output capacity thereof and
reverse the direction of delivery from said cyl-
inder, a fluid chamber arranged axially in an
end plate interconnecting all of said slots, fluid
passages in the aforesaid end plate extending
outwardly thereof from said fluid chamber, in-
dependent fluid passages in said cylinder inde-
pendently connected with said first mentioned
fluid flow passages and continuously operably

- connected with said outwardly extending pas-

. Ppassages, a rotor within said cylinder, said cyl- -

inder being movable relative to said rotor to
change the direction of flow of fluid through said
cylinder, a plurality of slots in said rotor, vanes
in said slots, end plates carried by said rotor for
rotation therewith and engaging said cylinder to
form a compression chamber in co-operation
with said cylinder and rotor, passage means in
one of said end plates interconnecting all of said
slots in said rotor, fluid flow passages extending
outwardly from said passage means in said end
plate, individual fliid flow passages in said cyl-
inder communicating with said inlet and said
outlet passages independently, additional fluid
flow passage in said plate.interconnecting said
first mentioned flow passages and said second
mentioned flow passages, and unidirectional

check valve means in said second mentioned flow:

passages to permit flow of pressure fluid from
the prevailing discharge side of said pump into
said first mentioned flow passages.

3. A reversible variable delivery fluid pump
comprising a cylinder, an inlet and an outlet
passage for said cylinder used as reversible func-
tion passages, a rotor within said cylinder, said
_cylinder being movable relative to said rotor to

change the direction of flow of fluid through said
cylinder, a plurality of slots in said rotor, vanes
In sald slots, end plates carried by said rotor for
‘rotation therewith and engaging said cylinder to
form a compression chamber in co-operation with
said cylinder and rotor, passage means in one of
said end plates interconnecting all of said slots in
said rotor, fluid flow passages extending .out-
wardly from said passage means in said end plate,
individual fluid flow passages in said cylinder
communicating with sgid- inlet and said outlet
passages independently, additional fluid flow pas-
sage in said plate interconnecting said first men-
tioned flow passages and sald second mentioned
' flow passages, and spring pressed check valve

30

sages in. said end plate, and check valve means
in the operably interconnected passages between
said first mentioned fluid flow passages and said )
fluid chamber in said end plate for permitting’

fluid to enter said fluid chamber but preventing
return flow therefrom, thereby continuously ap-
plying pressure from one of said firsti mentioned

fluid flow passages to beneath said vanes regard- -

‘less of the direction of discharge of pressure fluid

" from said pump.
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5. A reversible variable delivery pump includ- .

5 ing, a cylinder, a rotor, a plurality of vanes

carried in slots in -said rotor for engaging said

cylinder, end plates carried by said rotor for rota-.

tion therewith and. engaging said cylinder to
form a compression chamber: in co-operation
with said cylinder and.rotor, flow passages in -
said cylinder for conducting fluid to and from
sald cylinder, said cylinder being movable with
respect to said rotor to change the output capac-
ity thereof and reverse the direction of delivery
from said cylinder, a fluid chamber arranged
axially in an end plate interconnecting all of

. sald slots, fluld passages in the aforesaid end
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plate extending.outwardly thereof from said fluid
chamber and terminating in an annularly ar-

.ranged passage in the aforesaid end plate, inde-

pendent fluid passages in said cylinder inter-
connecting said first mentioned fluid flow. pas-
sages-with said annularly arranged passage, and
check valve means in the passage means intei-
connecting said first mentioned fluild flow pasg-

" sages with said annularly arranged passage for
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“permitting fuid to enter said annularly arranged

passage but preventing return flow therefrom, .
thereby continuously applying presstire from one.
of said first mentioned passages to beneath said
vanes regardless of the direction of discharge of -
pressure fluid from said pump. ‘
' WARREN R. TUCKER.
GEORGE A, WALDIE,




