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| .

This invention relates to improvements in hy-
draulic power units of the type adapted for high
pressure actuation of mac;ﬂne tool units or the
like. . { -

One of the objects of the present invention is
the provision of & unit particularly adapted for
ase as s pump for efficient production of a high
actuating pressure such as 1000 pounds, or more,
to the square inch, or operation of cylinders or

other power elements.

" A further object of the invention is the pro-

viston of an improved simplified structure in

5

1

which the number of moving ‘or shiftable ele- .

ments shall be minimized, eliminating difficulties
due to leakage between relatively moving parts

12 Claims. (CL 103—123)

az i
ure 1 with certain of the underlying elements
being indicated in dotted lines. '
Figures 9 and 10 are plan views fllustrating the
adjustment for direction of rotation of the rotary
element, and '
Figure 11 is a fragmentary section on the line
{i-—it of Figurel. '
In the drawings similar reference characters
-are employed to denote the same or similar parts.
The numeral 20 designates a supporting bracket
" element having the feet 20’ for suitable mounting
of the pump structure. Carried by said bracket
*20 is the housing or casing element 21 having the
inlet or intake passage as at 22 and the output

18 passage at 28. Communicating with the intake

and minimizing reduction in efficlency of the unit

due to wear or improper functioning of such mov-
ing elements. .

A further object of the present invention is the
provision of improved means for sealing the sev-
eral parts against outleakage of the pressure fluid

or inleakage or entrainment of air in the system.

An additional object of the present invention
is the provision of an improved structure which
may be rotatively adjusted for reversal of the
direction of movement of the controlling rotor
thereof while maintaining unidirectional output
of the power unit. ‘ :

-Other objects and advantages of the present
invention should be readily apparent by reference
to the following specification, considered in con-
junction with the accompanying drawings form-
ing a part thereof, and it is to be understood that
any modifications may be made in the exact
structural details there shown and described,
within the scope of the appended claims, with-

out departing from or exceeding the spirit of the

invention. ’ o .
Figure 1 is a vertical section of an embodiment
of the invention, the exact location of the section
being indicated by the line 1—i on Figure 3.
Figure 2 is a section at right angles to Figure 1
taken as on the line 2—2 of said figure.
Figure 3 is a transverse section as on the line
3—3 of Figure 2. .
PFigure 4 is a fragmentary sectional
* line 4—A of Figure 2. v ,
_ Figure 5.1s a fragmentary section on line 55
of Figure 3. : .
. Pigure 6 is a perspective view of one of the main
elements. .

view as- on

Figure 7 is a transverse section as on line T—7

of Figure 1. . )
Figure 8 is a front view as on line 8—8 of Fig-

22 in the body of the housing is a circumferential
passage or channel 24 having extending forwardly
therefrom a plurality of transverse passages 28

" which have here been indicated as four in number.

20 Disposed forwardly of, and isolated from the

groove 24, is a segmental groove 28 coupled with
the outlet or discharge aperture 23 and provided
with a plurality of inwardly extending chambers
‘21 disposed intermediate the passages 26. The

o5 casing 21 is provided as at 28 with a counterbore

or enlarged cylindrical recess receiving the port-
ing plate 28 and the pump body or stator 30.
Plate 29 is formed from & suitable hardened wear-
ing material and provided with a plurality of

30 porfings as at 31, for example, affording com-

munication between the passages or pressure
pockets 25 and 2T and the pump body. By em-
ployment of this construction the necessary fit-
ting and finishing of the rear or porting plate
element of the pump may be effected and the
plate placed in the bore 28 in close interfitting
engagement with the body portion 21 eliminating
necessity for accurate finishing of the conduit
selements 25 and 27 and at the same time pro-
viding a readily replaceable element in the event
of wear or damage.

Formed in the casing 2{ is an axial bore 34
into which is fitted a double row antifriction
bearing 38§ supporting the pump shaft or spindle

45 36. A removable plate 37 retains the bearing

within the bore. Shaft 368 extends forwardly
- through the sealing bushing 38 in the bore which
_at one end abuts the porting plate 29. At its
opposite end the bushing is counterbored as at

50 48 to slidably receive ring 41 rearwardly actu-

ated as by springs 42 and having guide pins 43
loosely received in sockets 44. Interfitting oil
seal elements 48 carried respectively by the bush-
ing and ring 46 serve to seal the structure against

55 leakage around the shaft. It will be noted that
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3 ,
the shaft has a passage as at 48 and cross-
passage 49 communicating with the space in-
termediate the parts 38 and 41 into which latter
pressure ofl.is introduced as hereinafter speci-

fied, maintaining the elements in expanded po- §
* sition and proyiding a fluld seal preventing leak-

age of alr into-the inlet side of the system.
Keyed on the pump shaft is the cam rotor 58
most clearly shown in Figure 3 of the drawings.

This cam has been indicated as provided with 10

& number of lobes 51 and intermediate depres-
slons 82, Attention is invited to the fact that
the central curvature as dt 53 of the lobes and
the central arc as at 54 of the depressions cor-

respond in conflguration. The cam has formed 13

in its faces the grooves 55 communicating
through interdrilled passages 88 with the face
of the cam. During operation the fluild being
pumped under pressure. will be forced into the

grooves 85 and react against the adjacent faces 20

of the porting plate 28 and sealing plate 57 re-

. spectively, providing balancing pressure fllms

centralizing the cam between said plates and pre-
venting undue friction wear or scoring by end-

wise movement of the cam which by these op- 25

posed pressure films is maintained in a balanced
condition, thus increasing the useful life of the
elements.

By reference to Figures 3 and 5, it will be noted

that the stator 30 is formed with radial slots as $0

at §8, shown as four in number to recelve the
sliding vanes B9 formed on their inner surfaces
with the cylindrical wear inserts 68 of tungsten
carbide or other suitable wear resisting material.

These vanes are additionally provided on their 85

outer face with lugs 8f extending into the grooves
62 of the stator and having the groove 63 com-
municating with the recesses 64 ih the faces of¢
the vanes. Oil under pump output pressure intro-

duced into the space 65 intermediate the outer 40

faces of the vanes and the stator as through pas-
sage 101 will react to force the vanes inward dur-

ing operation of the pump and at the same time °

create pressure in the pockets or recesses 64,

lubricating the vanes and tending to laterally ¢s

stabilize same and reduce friction wear. For
pressure equalization the stator is cross drilled
at the base of the vane slots, as at §8’, connect-
ing grooves 62 and insuring inward pressure on
the backs of the vanes in all radial positions.
Spring rings 66 circumscribing the lugs 8l
at each side of the vanes jointly react on the
vanes to urge same inward against the cam 50
maintaining the parfs at all times completely

conditioned for use irrespective of the building up gg
By employment of -
the circumscribing spring rings the reaction of -

of pressure in the spaces 85.

the vanes is a mere flexing or distortion of the
springs since, as shown in Figure 3, the relation-

ship of the vanes to the lobes of the cam and 6o

their number are such that one opposed pair of
vanes will be in its innermost position, while the
opposite pair is in the outermost position se
that a constant amount of displacement or dis-

tortion of the spring ring 66 is effected. At the 65

same time due to the conditions described and
the fact that the curvatures of the cam are equal
but opposite at points 53 and 54 and the curvature

of rise and fall of all of the lobes are alike the -
volume of fluld within the spaces 65 intervening 70

the vanes and the stator will remain substantially
constant, the 'increase in spacing between one
vane and stator belng compensated by corre-
sponding decrease at the adjacent vane so that
no in and out pulsations of vane actuating pres-

4 -
sure fluld will exist. The structure described is
therefore self-priming with a build-up in inward
vane pressure proportionate to the pump pressure
developed. : = . .

By reference particularly to Figure 3 of the
drawings it will be noted that the body of the
stator 30 is formed adjacent each vane slot in
& clockwise direction with a pair of drilled trans-
verse passages 87 and €8 having the major por-
tion of the connecting wall as at 88 removed to
provide a substantiaily oval transverse inlet pas-
sage. These correspond in number with the out-
lets 27 of the casing and are adapted to be dis-
posed in aligned communication therewith by
way of the porting plate 29, pins 18 serving to
retain the porting plate in proper aligned post-
tion and against retation. Each of these outlet
passages has -a portion 71 communicating with
the interior bore 72 of the stator at a point im-
mediately adjacent a vane slot 58, Disposed on
the opposite side of the vane slots are s second
series of transverse passages 13—1714 adapted to
be aligned with the inlet recesses 25. These
likewise communicate with the bore 12 by way
of the passage portions 18.

An end sealing plate 51 mounted in counter-
bore 28 is in close interfitting engagement with
the peripheral wall of the counterbore and en-
gages the outer face of the stator for retaining
the same in position. This closure plate 57 is
slidable on pins 17 carried by the plate 18 which
is, in turn, secured to the casing as by bolts 79.
Imbedded in grooves 80 and 81 in this plate are
the resilient sealing rings 82 and 83, enclosing
therebetween the thin annular space 84 commu-
nicating as through conduit 85 with the front
groove 62 of the stator so that the high pressure
contained within this groove will flow through
the conduit to the space intermediate the sealing
rings 82 and 83 creating a pressure liquid seal to
insure an airtight joint between the parts.

The pressure between plate 18 rigidly secured to
the casing and the outer face of the sealing plate
87 also urges and maintains the plate, stator and -
porting plate assembly firmly seated against the
base of the counterbore,. )

Plate 57 is provided with a central aperture 8¢
constituting a low pressure fluid reservoir from
which extend the radial passages such as 87, 88,
and 89, particularly indicated in Figures 1, 7, and
8. The passage 81 extends without obstruction to
the peripheral oil seal groove 90 of the sealing
plate while the passages 88 and 89 are normally
closed by pressure relief valves such as the balls
9! inwardly urged by springs 92 whose pressure
x.x;?y be varied as by adjustment of the plugs -
- When the pump shaft 36 and operating cam
are rotated in a counterclockwise direction as in-
dicated in Figure 3 as a lobe 51 moves, for ex-
ample, in the direction away from the left hand
vane 59, fluid will be drawn in through inlet 22
and portings 2§ to the space 52 which increases
in volumetric capacity as the lug recedes from
the vane. At the same time entrapped fluid on
the right side of the vane will be forced out-
wardly through the passage 69, pockets 21, groove
26 and the discharge outlet 23, a similar re-
action taking place at the diametrically opposite
vane whereby a balanced operating condition is
attained. "As pressure is built in the discharge
side of the pump it will fiow through 181 and
force fluid under high pressure into the grooves

" 62 and spaces 85 urging the vanes inwardly into
75 close interfitting engagement with the periphery
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of the actuating cam and in the sealing groove
$8. Also pressure films will be created between
the faces of the cam and the porting and sealing
plates and a lower pressure in the reservoir 88.
The value of this pressure may be determined
by adjustment of the ball check or release valve
spring 92 shown in Figure 1 which controls flow
from the reservoir 86 and connected parts through
passage 93 to the low pressure or inlet side of
the system so that a suitable controlled pressure
is maintained. At the same time the passage
85 adjacent the other relief valve is in commu-
nication with one of the pressure chambers 27
so that this ball is kept firmly seated, preventing
outflow through this line or, alternatively, in-
gress of the high pressure. With the parts thus
operating, the several balancing grooves arz: main-
tained filled with liquid under pressure prevent-
ing any sucking in of air, insuring stabilization
of the parts, and at the same time preventing
development of undue internal pressure reacting
at these several points due to the action of the
relief valve in permitting building up of a con-
trolled pressure only. )
Particular attention is invited to the fact that
in the structure as shown and described there
are but five basic moving parts for effecting the
complete pumping action; namely, the four slid-
ing vane elements and the single rotating cam.
Further, the capacity of the pump for a given
_rate of rotation may be varied by employing dif-
ferent cams having different depths of relief
portions on its periphery, but in all instances only
a limited amount of stroke movement of the in-
dividual vanes is necessary. The vanes are at all
times suitably yieldingly urged inward against
the actuating cam and due to their mounting in
the stationary portion of the pump body they
are unaffected by centrifugal action and are
equally positive in operation for either high or
low speed actuations of the pump drive shaft.
The physical relationship of the several parts
is such that the cam may be rotated either in
a counterclockwise direction, as indicated in Fig-
ure 7, or in a clockwise direction as shown in
Figure 8. This would ordinarily involve reversal
in direction of flow of fluid through the pump and
this can be satisfactorily effected so far as the
-essential pump elements are concerned. When so
operated, 22 becomes the high pressure outlet
and the check valve shown in Figure 3 will be
maintained in closed position while the upper
check valve of Figure 7 will now become the
relief valve into the related low pressure conduit
system 26—21. :
Alternatively, however, if it is desired to re-
verse the direction of rotation of pump shaft 36
" due to operating connections or the like and at
the same time maintain the same unidirectional
flow of hydraulic medium through the pump this
can be accomplished by loosening of the bolts
18, retaining the cover plate 18. This plate, the
associdted sealing plate 57 through the connect-
ing pins 71, and stator 30 attached thereto as
by bolts 96, are bodily rotated within the coun-
terbore of the casing in a counterclockwise di-
rection as will be understood by a comparison of
PFigures 7 and 8. By this rotation the passages
13—14, which in Figure 3 served for intake pur-
poses when the cam was rotated in a counter-
clockwise direction would become output or pres-
sure ports with rotation of the cam in a clock-
wise direction. Therefore, by counterclockwise
rotation of the stator and associate parts as an
entirety, these members 13--14 may be moved

10
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through an angle of 45 degrees to the position
indicated in Figure 8. In this position they have
been shifted from alignment with the intake
passages 26 in the pump casing to alignment
with the discharge or pressure pockets 21. Cor-
responding interchange of relationship between
the several transverse passages of the stator and
the passages through the porting plate to the
output conduits 21 are correspondingly effect-
ed. By tightening of bolts 19, locking the parts
in their adjusted relationship a constant direec-
tional output is attained for a reversal of di-
rection of actuation of the pump shaft and cam
and consequent reversal of the functions of the
stator ports adjacent the cam.

In PFigures 9 and 10 the cap plate 18 has been
shown as provided with arrows 97 and 98 coop-
erating with the fixed arrow or indication 99 on
the casing. When 98 and 99 are aligned, the’
pump is in condition for counterclockwise opera-
tion, while when 97 and 99 are in opposition the
pump is conditioned for clockwise rotation, but
unidirectional output is maintained.

What is elaimed is:

1. A pump structure including a casing hav-
ing a counterbore chamber, a pump shaft jour--
naled in the casing and having a portion project-
ing within the chamber, a multi-lobed cam se-
cured on said projecting portion of the shaft,
a stator mounted within the chamber in circum-
scribing relation to the cam, said stator having
a plurality of radially extending slots formed
centrally therein and having annular grooves
formed in its faces communicating with said
slots, vanes slidably mounted within the slots
and projectable to maintain continuous engage-
ment with the varying peripheral contour of the
cam, said vanes having lug portions extending
into said grooves, means in the grooves engaging
the lugs for resiliently maintaining the vanes in
engagement with the cam, means for supplying
fluid under pressure against the vanes to urge
said vanes against the cam, said casing having a
plurality of pressure conduits formed therein
and a plurality of intake conduits intermediate

~ the pressure conduits, said stator having pairs

50

of conduits terminating in passage portions im-
mediately adjacent opposite sides of the vanes,
and means for securing the stator with one con-
duit portion of each pair aligned with a pres-

" sure conduit of the casing and the other of said

55

60

70

78

pair aligned with an intake conduit of the casing.

2. In a pump of the character described, the
combination with a pump casing, of a pump shaft
journaled therein, the casing having a chamber
concentric with the shaft and a series of intake
conduits and a second series of output conduits
formed therein and communicating with said
chamber, a porting plate mounted within said
chamber having ports communicating respec-
tively with the intake and output conduits of the
casing, a stator mounted within the chamber hav-
ing a plurality of passages formed therein align-
able with the respective apertures in the port-
ing plate, said stator having radial slots formed
therein intermediate adjacent pairs of said pas-
sages, vane members slidable in the slots, means
for exerting an inward urge against said vane
members, said pairs of passages on opposite sides
of a vane having converging portions terminating
at the inner face of the stator adjacent opposite
sides of the radial slots, the stator having a cen-
tral cylindrical bore, and a multi-lobed cam
mounted on the pump shaft having the outer
edges of the lobes interfitting with the bore, and
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its periphery disposed for continuous engagement
with the termini of the inwardly urged vanes, &
sealing plate secured in the chamber of the cas-
ing at the opposite side of the stator from the
porting plate, means for creating hydrostatic
films intervening the adjacent faces of the rotor
and those of the porting and sealing plates where-
by the rotor will be automatically centered and
metal to metal contact of the parts prevented,
said means including grooves formed in the faces
of the opposed parts and pressure passages pro-
viding communication between the pressure area
of the pump and said grooves, conduit means for
conducting the escaping film with the pump in-
take conduits, and means in said conduit means
for resisting the flow to cause a pressure build-up
as respects the escaping film forming fluid.

3. In a pump of the character described, the
combination with a pump casing, of a pump shaft
journaled therein, the casing having g chamber
concentric with the shaft and a series of intake
conduits and a second series of output conduits
formed therein and communicating with said
chamber, a porting plate mounted within said
chamber having ports communicating respective-
ly with the intake and output conduits of the cas-
ing, a stator mounted within the chamber having
a plurality of passages formed therein alignable
with the respective apertures in the porting plate,
said stator having radial slots formed therein in-
termediate adjacent pairs of said passages, vane
mmembers slidable in the slots, means for exerting
an inward urge against said vane members, said
pairs of passages on opposite sides of a vane hav-
ing converging portions terminating at the inner
face of the stator adjacent opposite sides of the
radial slots, the stator having a central cylindri-
cal bore, and a multi-lobed cam mounted on the
pump shaft having the outer edges of the lobes
interfitting with the bore, and its periphery dis-
posed for continuous engagement with the ter-
mini of the inwardly urged vanes, a sealing plate
secured in the chamber of the casing at the oppo-
site side of the stator from the porting plate,
means for maintaining a hydrostatic film inter-
vening the adjacent faces of the cam and those
of the porting and sealing plates whereby the cam
will be automatically centered and metal to metal
contact of the parts prevented, means for effect-
ing a fluid pressure seal intervening the several
parts and the casing to prevent ingress of air, and
‘means for determining the effective pressure of
said seal.

4. In a pump of the character described, the
combination with a pump easing, of a pump shaft

15

30

33

4¢

5t

&85

journaled therein, the casing having a chamber -

concentric with the shaft and a series of intake
conduits and a second series of output conduits
formed therein and communicating with said
chamber, a porting plate mounted within said
chamber having ports communicating respective-
ly with the intake and output conduits of the cas-
ing, a stator mounted within the chamber having
a plurality of passages formed therein alignable
with the respective apertures in the porting plate,
said stator having radial slots formed therein in-
termediate adjacent pairs of said passages, vane
members slidable in the slots, means for exerting
an inward urge against said vane members, said
pairs of passages on cpposite sides of a vane hav-
ing converging portions terminating at the inner
face of the stator adjacent opposite sides of the
radial slots, the stator having a central cylindri-
cal bore, and a multi-iobed cam mounted on the

60

70
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terfitting with the hore, and its periphery dis-
posed for continuous engagement with the ter-
mini of the inwardly urged vanes, a sealing plate
secured in the chamber of the casing at the op-
posite side of the stator from the porting plate,
means for maintaining a hydrostatic film inter-
vening the adjacent faces of the cam and those
of the porting and sealing plates whereby the cam
will be automatically centered and metal to metal
contact of the parts prevented, means for effect-
ing a fluid pressure seal intervening the several
parts and the casing to prevent ingress of air,
and means for determining the effective pressure
of said seal, said means including a pressure
chamber, a conduit intervening said chamber and
the intake side of the system, and valve means
in the conduit controlling the flow from the cham-
ber to the intake side of the system.

8. In a pump of the character described, the
combination with a casing having a chamber
formed therein, of a pump shaft journaled in
the casing having a portion projecting into the
chamber, the casing having a first outlet and a
plurality of conduits affording communication be-
tween said outlet and the chamber and having a
second outlet and a plurality of conduits afford-
ing communication with the chamber at points
intermediate the first set of conduits, a stator
member mounted for rotative adjustment within
the chamber having a plurality of passages cor-
responding in number to those of the two sets of
conduits and correspondingly spaced whereby the
several conduits and passages may be placed in
aligned relation for various rotative adjustments
of the stator, said stator having radial slots
formed therein intermediate adjacent pairs of
passages and said adjacent pairs having converg-
ing passages terminating adjacent said slots
whereby one of said pair will always function as
an intake and the other as an output passage but
sald functions are interchangeable, vane mem-
bers slidable in the slots, means for urging said
vane members inwardly in the siots, the stator
having a cenfral cylindrical bore, a multi-lobed
cam secured on the pump shaft with the outer
faces of the lobes in interfitting engagement with
the wall of the bore, and means for securing the
stator in desired rotatably adjusted position with
respect to the casing whereby the direction of fiow
of hydraulic medium through the pump may be
maintained constant dependent on the selected
alignment of the casing conduits and stator pas-
sages irrespective of the direction of rotation im-
parted to the rotor. :

8. A pump structure of the character described,
including a casing having a journal portion and
a concentric chamber, a pump shaft rotatably
mounted in the journal portion having a portion
projecting within the chamber, the casing having
intake and discharge portions, a first plurality of
conduits intervening the intake and a wall of
the chamber, a second plurality of conduits inter-
vening the output and the wall of the chamber,
a multi-lobed rotor cam carried by the shaft and
disposed within the chamber, an annular stator
having a cylindrical inner surface interfitting
with the points of the lobes of the rotor cam and
having a plurality of passages alignable with the
intake and output conduits of the casing, said
stator having a plurality of radial slots formed
therein intervening adjacent pairs of passages,
vane members slidable in the slots for engage-
ment with the periphery of the rotatable cam,
means for maintaining the vane members in con-

pump shaft having the outer edges of the lobes in- §§ tinuous contact with the periphery of the cam,
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& sealing plate forming a closuréf for the chamber .
in the casing, said sealing plate having a central -

pressure reservoir, & circumscribing oil seal
groove and a conduit extending from the reser-
voir to the groove and having additional con-
duits formed therein communicating respectively
with the two sets of conduits in the casing, and
unidirectional relief valves in said conduits
whereby when the pressure in the chamber ex-
ceeds a prescribed amount it may exhaust to the
low pressure system of the casing irrespective of
reversal of direction of flow of the pressure fluid
through the conduits. .

7. A pump structure of the character described,
including @ casing having a journal portion and
a concentric chamber, a pump shaft rotatably
mounted in the journal portion having a portion
projecting within the chamber, the casing hav-
ing intake and discharge portions, a first plu-
rality of conduits intervening the intake and a
wall of the chamber, a second plurality of con-
duits intervening the output and the wall of the
chamber, a multi-lobed rotor cam carried by the
shaft and disposed within the -chamber, an an-
nular stator having a cylindrical inner surface
interfitting with the points of the lobes of the
rotor cam and having a plurality of passages

alignable with the intake and output conduits of

the casing, said stator having a plurality of radial
slots formed therein intervening adjacent pairs
of passages, vane members slidable in the slots
for engagement with the periphery of the rotat-
-able cam, means for maintaining the vane mem-
bers in continuous contact with the periphery of
the cam, a sealing plate forming a closure for
the chamber in the casing, said sealing plate hav-
ing a central pressure reservoir, a circumscrib-
ing oil seal groove and a conduit extending from
the reservoir to the groove and having additional
conduits formed therein communicating respec-
tively with the two sets of conduits in the cas-
ing, unidirectional relief valves in said conduits
whereby when the pressure in the chamber ex-
ists a prescribed amount it may exhaust to the
low pressure system of the casing irrespective
of reversal of direction of flow of the pressure
fluid through the conduits, a closure plate for
securing the parts in position within the cham-
ber of the casing, spaced annular sealing mem-
bers carried by the closure plate for engagement
with the sealing plate, and means for conveying
fluid under pressure into the space between said
elements to effect a hydrostatic pressure seal.

8. In a device of the character described, the
combination including a casing having an axial
bore and an enlarged counterbore portion, a pump
shaft journaled in the bore having a portion pro-
jecting centrally of the counterbore, a rotor cam
carried by said projecting portion, inlet and outlet
conduits formed in the casing and in communi-
cation with the counterbore, a porting plate seated
in the counterbore, means for securing the porting
plate against rotation relative to the casing, a
stator unit fitted within the counterbore in cir-
cumsecribing relation to the rotor cam and having
one face thereof seated against the porting plate,
the porting plate having a series of spaced inlet
and a series of spaced outlet ports formed therein
and the stator having two series of conduit pas-
sages formed therein terminating in the face ad-
jacent the plate and spaced to correspond with
the port spacings, whereby on rotation of the
stator either series of the stator conduits may be
brought into registry with the inlet ports and
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the other series with the outlet ports, and means
for securing the stator in desired rotatively ad-
justed position.

9. A pump structure including a stator having
a central pumping chamber formed with an even
number of pairs of radlally extending vane re--
ceiving slots disposed in arcuately spaced rela-
tion, vanes slidably mounted in the slots, an ac-
tuating cam rotatably mounted in the chamber
having alternate high and low portions arcuately
spaced to provide 180 degree opposed alternate
pairs of high and low portions, said cam being
disposed "within the stator to engage the inner
termini of the vanes and resilient retaining
rings circumscribing the vanes and in joint en-
gagement with the outer faces of the vanes
whereby on rotation of the cam sliding move--
ment will be imparted to the vanes effecting.op-
posite flexures of the resilient rings, maintaining -
a uniform tension against the circumscribed’
vanes.

10. A pump structure including a stator hav-
ing a central pumping chamber formed with an
even number of pairs of radially extending vane
receiving slots disposed in arcuately spaced re-
lation, vanes slidably mounted in the slots, an
actuating cam rotatably mounted in the cham-
ber having alternate high and low portions arcu-
ately spaced to provide 180 degree opposed alter-
nate pairs of high and low portions, said cam
being disposed within the stator to engage the
inner termini of the vanes and resilient retain~
ing rings circumscribing the vanes and in joint
engagement with the outer faces of the vanes
whereby on rotation of the cam sliding move-
ment will be imparted to the vanes effecting op-
posite flexures of the resilient rings, maintain-
ing a uniform tension against the circumseribed
vanes, the stator having pressure chambers
formed therein adjacent the outer faces of the

.vanes, and means for introducing pressure fluid

from the pumping chamber into said pressure
chambers to supplement the rings in urging the
vanes in the direction of the cam.

11. A structure of the character described in-
cluding an inner multiple lobe cam member and
a member circumscribing the cam, said member
having a plurality of vane receiving slots formed
therein and pressure chambers formed adjacent
the outer portions of said slots, and vane mem-
bers slidably mounted within the slots and pro-
jectable therefrom into engagement with the

- cam, said vanes having central pockets formed

in the faces thereof in opposition to the walls of
the slots, and means for introducing pressure
fluid into the. pockets by way of the chambers to
create hydraulic films intervening the vanes and
the walls of the slots.

12, A structure of the character described in-
cluding an inner multiple lobe cam member and
a member circumscribing the cam, said member
having a plurality of vane receiving slots formed"
therein and pressure chambers formed adjacent
the outer portions of said slots, and vane mem-
bers slidably mounted within the slots and pro-
jectable therefrom into engagement with the
cam, said vanes having central pockets formed
in the faces thereof in opposition to the walls of
the slots, means for introducing pressure fluid
into the pockets by way of the chambers to create
hydraulic films intervening the vanes and the
walls of the slots, saild vanes having recessed
inner faces opposing the cam, and wear resisting
inserts mounted in said faces in intervening re-
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lation to the body of the vanes and the surface Number Name : Date
of the cam., 2,204,073 Dodge —ee e June 11, 1940
2,232,951 Kosian .oo———._____ Feb. 25, 1941
ALBERT H. DALL. 2,260,809  Johnsom ___.__...___ Oct. 28, 1941
% 2,340,196 MBgrum —e.ceeeee Jan. 25, 1944
REFERENCES CITED 2,373,457  Chisholm __.______ Apr. 10, 1945
The following references are of record in the 2423507 Lawton ._______.___ July 8, 1947
file of this patent: 2,452,467 Johnson .. ____.______ Oct. 26, 1948

UNITED STATES PATENTS . ' 16 - FOREIGN PATENTS

Number Name Date Number Country Date
934,968 Harman _______.__.. Sept. 21, 1909 24,789 Great Britain ______ Nov. 25, 1915
1,280,601 Weidenbach _._____.__ Oct. 1, 1918 203,978 Great Britain ______ Sept. 20, 1923

2,015,307 Hand - _________ Sept. 24, 1935

2,191,172 Lisowski .. Feb. 20, 1940 25




