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6 Claims. (Cl. 103-120) 

The present invention relates generally to rotary pumps 
and motors, as indicated, and more particularly to pumps 
or motors which in general are of the guided vane type. 
but which include certain improvements to enhance the 
life thereof and to improve both the mechanical and 
volumetric efficiency thereof. 

It is one principal object of this invention to provide 
a vane-type pump or motor in which the radial extreme 
ties of vanes radially slidably carried by a rotor have 
a running fit with an eccentrically disposed stator which 
rotates with said vanes whereby the only sliding friction 
between such edges of the vanes and said stator is that 
which occurs by reason of the movement of the vanes with 
respect to each other. 
Another object of this invention is to provide a rotary 

pump or motor which has means thereon for varying the 
displacement between zero and maximum and for re 
versing the discharge and intake ports without reversing 
the direction of rotation of the rotor. 

Another object of this invention is to provide a rotary 
vane-type pump or motor construction in which the rotor 
carried vanes extend between inner and outer cylindrical 
members of the stator, the outer member being journalled 
in an anti-friction bearing whereby to be free to rotate 
with the vanes. 

Another object of this invention is to provide a rotary 
pump or motor in which the vanes aforesaid are carried 
by a radially slotted ring-like rotor or driving member 
which is disposed to rotate about its central axis which 
axis in turn is disposed eccentric to the axis of said inner 
and outer cylindrical members with which the inner 
and outer edges of the vanes have a close sliding fit. 
Another object of this invention is to provide a rotary 

pump or motor employing a novel form of valve plate 
formed with openings registering with the displacement 
cavities of the pump or motor and communicating such 
cavities with the intake and discharge ports of the pump 
or motor. 
Another object of this invention is to provide a rotary 

pump or motor in which the aforesaid valve plate is 
more or less hydraulically balanced and is thus held in 
sealed engagement with the pump cavity forming parts 
under a substantially constant pressure. 
Another object of this invention is to provide a rotary 

pump or motor which has associated therewith a shuttle 
valve which is automatically shifted to communicate the 
intake or low pressure side with a reservoir in the pump 
or motor casing whereby when operated as a pump, it 
may be connected directly to a double-acting differential 
displacement fluid motor for operating the latter without 
necessity of a separate fluid supply reservoir and without 
a four-way valve as is presently required. 
Other objects and advantages will become apparent 

as the following description proceeds. 
To the accomplishment of the foregoing and related 

ends, said invention, then, comprises the features here 
inafter fully described and particularly pointed out in the 
claims, the following description and the annexed draw 

2 
ings setting forth in detail certain illustrative embodiments 
of the invention, these being indicative, however, of but 
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a few of the various ways in which the principle of the 
invention may be employed. 

In said annexed drawings: 
Fig. 1 is a cross-section view diametrically through 

one form of the present invention, such section having 
been taken Substantially along the line 1-1, Fig. 2; 

Fig. 2 is a transverse cross-section view through the 
pump chamber forming elements and the reversing and 
displacement varying mechanism, such section having 
been taken substantially along the line 2-2, Fig. 1; 

Fig. 3 is an elevation view of the valve plate disposed 
at one end of the casing as viewed along the line 3-3, 
Fig. 1; 

Fig. 4 is a cross-section view through the casing show 
ing the intake and discharge ports and the valve plate, 
such view having been taken substantially along the line 
4-4, Fig. 1; 

Fig. 5 is a cross-section view through the shuttle valve 
previously referred to taken substantially along the line 
5-5, Fig. 1; 

Fig. 6 is a transverse cross-section view also through 
the shuttle valve taken substantially along the line 6-6, 
Fig. 1; 

Fig. 7 is a view showing somewhat schematically the 
connection of the pump herein disclosed to a double 
acting differential displacement piston and cylinder as 
Semblage; 

Fig. 8 is a view comparable with Fig. 7 except illustrat 
ing the manner in which control of a double acting piston 
and cylinder assemblage is usually effected; 

Fig. 9 is a fragmentary cross-section view similar to 
Fig. 1 except illustrating a modification; 

Fig. 10 is an elevation view as viewed substantially 
along the line 10-10, Fig. 9; and 

Fig. 11 is a cross-section view taken substantially along 
the line ii-, Fig. 9. 

Referring now to the drawings and first more especial 
ly to the form of unit illustrated in Figs. 1 through 6, 
and hereinafter referred to as a pump as a matter of con 
venience, the same comprises a casing 1 comprising the 
parts 2 and 3 which are secured together as by the bolts 
4 and which define therebetween a chamber 5. Extend 
ing into such chamber 5 through the casing part 2 is a 
driving member or rotor 6 which is journalled in said cas 
ing part as on the anti-friction bearings 7 and 8 which 
preferably are of the combined radial and axial thrust 
type. A suitable packing 9 is disposed in a recess 10 
defined between said casing part 2 and said driving mem 
ber 6 and a packing retainer cap 11 which is bolted or 
otherwise secured to said casing part. 

Said driving member 6 is formed with a tubular exten 
sion 12 in such chamber 5 which is radially slotted as at 
14 at a plurality of uniformly spaced points, such slots 
14 extending from the end of said tubular extension 12 
up to the enlarged flange portion 15 thereof. Fitted into 
Such slots 14 for radial sliding movement therein are a 
corresponding number of identical vanes 16 having inner 
and 'outer cylindrical edges struck from the centers of 
the respective vanes. 

Within said tubular extension 12 and having an outer 
cylindrical Surface 17 in sliding engagement with the inner 
edges of said vanes 16 is a cylindrical member 18 which 
extends from the flange portion 15 of said driving member 
6 to a point substantially flush with the ends of said vanes 
16 and said tubular extension 12. 

Surrounding the slotted tubular extension 12 is a ring 
like cylindrical member 19 which has an inner cylindrical 
Surface 20 in slidable engagement with the outer edges of 
said vanes 16, said member 19 being of length equal to 
the length of the slotted tubular extension 12, the vanes 
16, and the inner cylindrical member 18, whereby the 



2,782,724 - - - - - - 

3 
opposite ends of said member 19 are respectively in slid 
able sealed engagement with the flange portion 15 of 
said driving member 6 and flush with the ends of the 
parts of the pump therein. Said outer ring-like member 
19 is carried in an anti-friction bearing 22 comprising 
for example - a ring-like race member 2 carrying 
a plurality of rollers or ninedles 23, therein engaged with 
the outer cylindrical surface of said member 19. 
From the foregoing it is apparent that the rotation of 

the rotor comprising said driving member 6 and said 
vanes. 16 radially slidably carried thereby will induce ro 
tation of the reaction member comprising the inner and 
outer cylindrical members i8 and 19 whereby the only 
sliding between the inner and outer edges of the vanes. 
and said members. 18 and 19 will be the very small 
amount as occasioned by the radial sliding of the vanes 
in their respective slots. 14 as will hereinafter more par 
ticularly be pointed out. During rotation of the rotor 
as aforesaid centrifugal force will maintain the vanes 
16 engaged with said outer member 19 to cause rotation 
of the latter. 
The bearing race member 21 is provided with diametri 

cally, opposed projections 24 and 25, one of which, viz. 
projection 24 is reciprocably fitted into a recess 26 
formed in the casing part 2 and keyed therein as by a 
key 27, and keyway slot 28, so as to be retained with its 
axis-parallel to the axis of the driving member 6. The 
other projection 25 extends through the casing part 2 and 
has a radial lug 29 in the form of a pin or the like there 
on which fits into a cam groove 30 of an operating handle 
3 rotatable on said projection. As evident, rotation of 
said operating handle31 in opposite directions effects de 
sired positioning of the stator assembly comprising the 
bearing. 22, the outer member 19, and the inner member 
18 with the axis of surfaces 20 and 17 on one side or the 
other of the axis of said driving member 6. A seal is 
effected between said projection 25 and said casing part 
2. as by means of the packing gasket 32 disposed in a 
peripheral groove around said projection. 
As best shown in Fig. 1, the cam groove 30 in the op 

erating handle 31 includes an intermediate dwell portion 
34 at which the aforesaid stator assembly is coaxial with 
said driving member 6 and inclined portions 35 and 36 
at opposite ends of such dwell portion which effect a de 
sired extent of downward or upward movement of the 
stator assembly upon rotation of said operating handle 
in opposite directions. In order to hold the operating 
handle, at any desired position, the outer surface thereof 
may be serrated or otherwise roughened as at 37 for fric 
tional engagement by a spring finger 38 or the like se 
cured on the casing part 2. 

Referring particularly to Fig. 2, it is now apparent that 
if the rotor comprising driving member 6 and vanes 16. 
is considered as rotating in a counterclockwise direction, 
the series of cavities. 39 to the right of a vertical plane 
passed through the axis of said rotor as defined between 
successive vanes 16, said tubular extension 12 and the 
inner cylindrical member 18 will constitute intake cavities 
and the similar series of cavities 40 to the left of such 
vertical plane; and as defined between the same parts will 
constitute discharge cavities. On the other hand, the 
series of: cavities. 41 to the right of such vertical plane 
and as defined between said tubular extension 12, suc 
cessive; vanes. 16, and the outer cylindrical member will 
constitute discharge cavities, and the similar series of cavi 
ties.42 to the left of such plane and as defined between 
the last-mentioned-members will constitute intake cavities. 
Obviously, if the driving member is rotated clockwise, 
such series of cavities 39, 40, 41 and 42 will be reversed. 
Similarly, if the operating handle 31 is turned to posi 
tion the outer and inner cylindrical members.19 and 18 
with their central axes on the other side of the driving 
member axis, then such series of cavities 39 to 42 will 
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4. 
rotation of the driving member 6. It is this last-men 
tioned means of reversing the direction of operation of 
the pump with which the present invention is partly con 
cerned. It is to be noted also that as a further feature 
of this invention the capacity or displacement of the pump 
can be varied simply by rotating the operating handle 31 
to a desired position to vary the eccentricity between the 
reaction member and rotor. 
The valve mechanism in the pump is best shown in 

Figs. 1, 3, and 4, as comprising a stepped disc-like valve 
plate 43 having a large-diameter portion 45 slidably keyed 
as by pin 44 into a counterbore 46 in the casing part 3 
and in sealed engagement therewith as by means of the 
packing ring 55 disposed in a groove in said large-diam 
eter portion and a smaller diameter portion 47 slidably 
fitted into a bore 48 in said casing part 3 and sealed there 
in as by means of the packing ring 49 disposed in a 
groove around said smaller diameter portion. 
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Said casing part 3 is formed with a port 50 and passage 
51 which leads to the annular chamber 52 formed by 
said plate. 43 between the bore 48 and the counterbore 46. 
and with another port 53 and passage 54 which leads to 
the cylindrical chamber 56 within the bore 48. As will 
appear, said ports 50 and 53 optionally constitute the in 
take, and discharge ports of the pump, depending upon 
the relative setting of the stator and rotor as effected by 
rotation of the operating handle 31 as aforesaid, 
The inner plane face 57 of said valve plate 43 is formed 

with two pairs of diametrically opposed arcuate recesses 
58 and 59 respectively communicating with the series of 
cavities 39 to 42 previously referred to. The arcuate re 
cesses 58 and 59 on one side of said plate are each pro 
vided with one or more passages 60 and 61 leading to 
the respective chambers 52 and 56. The other two 
arcuate recesses 58 and 59 on the other side of said plate 
43 are each provided with one or more passages 62 and 
63 which are staggered and which lead angularly to the 
aforesaid chambers 52 and 56 but to chambers opposite 
from those to which the passages 60 and 61 lead. 
Compressed between said casing part 3 and said valve 

plate 43 is a coil spring 64 which maintains the inner 
plane face 57 thereof in sealed engagement with the juxta 
posed and flush faces of said outer cylindrical member 
19, said tubular extension 12, vanes 16, and inner cylin 
drical member 18. The cross-section areas of the bore 
48 and of the annular space between bore 48 and counter 
bore. 46 are preferably selected so that under all condi 
tions of operation of the pump the pressure of the fluid 
on opposite sides of the valve plate 43 will be substantial 
ly balanced whereby the spring 64 will exert a constant 
pressure between the juxtaposed faces of said valve plate 
and the pump assembly whereby not to induce binding. 
action or not to permit leakage. 
As a further feature of this invenion, and as best shown. 

in Figs. 1, 5 and 6, the casing part 3 is formed with a . 
bore 65therethrough opposite the lower portion of casing 
part 2, said bore 65 being closed at its opposite ends as: 
by means of threaded plugs 66 having reduced extensions 
67 which are adapted to be engaged by a shuttle valve: 
68 reciprocable in said bore. Leading into said bore. 65. 
near the adjacent ends thereof are passages. 69 and 70 
which respectively lead thereto from the chambers 52 and 
56 defined between the valve plate and the housing part. 
Also leading into such bore intermediate the ends there 
of are a pair of passages 71 and 72 communicating with: 
the lower portion of the chamber 5 defined by the case. 
ing parts 2 and 3. 
The shuttle valve 68 has passages 73 and 74 therein 

which lead from opposite ends to peripheral grooves 75 
and 76, therearound, the space between such peripheral 
grooves 75 and 76 and the length of such shuttle valve 
relative to the distance between the ends of extensions 
67 of plugs 66: being such that communication is...alter 

be reversed without requiring reversal in the direction of 75 nately established between one passage 71 or 72 and one. 
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chamber 52 or 56 depending on the position of the shuttle 
valve 68. The shuttle valve 68 operates in the manner of 
a piston and is urged to one position or the other by the 
pressure of the fluid delivered by the pump. 
With a construction as aforesaid the chamber 5 within 

the casing part 2 constitutes a reservoir which is prefer 
ably of a size to accommodate the entire differential dis 
placement of the double-acting piston and cylinder as 
sembly 78 or similar fluid motor as shown in Fig. 7. 
By reference to Fig. 7 it can be seen that by driving 

the rotor 6 of the pump 79 in one direction, the piston 
and cylinder assemblage 78 may be extended or retracted 
simply by manipulating the operating handle 31 of the 
pump. In one instance fluid under pressure will be de 
livered by pump 79 through the line 80 to the head end 
of the piston and cylinder assemblage and the return 
fluid will pass from the rod end of the assemblage through 
line 81 to the pump for re-circulation therethrough, the 
deficiency in such return being made up from the fluid 
contained in the chamber 5 of the pump and drawn there 
from through the shuttle valve 68 into the low pressure 
or intake side of the pump. 
To reverse the direction of operation of the piston and 

cylinder assemblage, the operating handle 31 is rotated 
to transversely shift the stator assembly to reverse the 
pump 79 whereby fluid under pressure will be delivered 
through line 81 to the rod end of the assemblage and the 
return from the head end will return to the pump through 
line 80, the excess fluid passing into the chamber 5 
through communication afforded between the chamber 
5 and the low pressure side by the shuttle valve 68. As 
apparent, by shifting the operating handle 31 to an inter 
mediate position the pump assembly will rotate but will 
not displace any fluid whereby the piston may be stopped 
at any desired position within the cylinder. 
From the foregoing and by comparison with Fig. 8 it 

is apparent that the present combination eliminates the 
necessity for the reservoir 82 and the four-way valve 83. 

In the modification illustrated in Figs. 9, 10 and 11, the 
inner cylindrical member 85 is provided with a flange 86 
guided within the outer cylindrical member 87, said flange 
being perforated along two circles to afford communica 
tion between the series of displacement cavities formed 
between said outer and inner members and successive 
vanes 89 radially slidably carried by the tubular exten 
sion 90 of the driving member 91. As in the construc 
tion illustrated in Figs. 1 to 6 the outer member 87 is 
journalled in a bearing 92 for rotation about its own 
central axis. In order to further assure rotation of the 
inner member 85 the same is slidably keyed to the driving 
member 9 as by means of an Oldham coupling in which 
a rectangular portion 93 of said inner member 85 is trans 
versely slidable in a coupling member 94, said coupling 
member 94 in turn being transversely slidable in a recess 
95 in driving member 9 along a path at right angles to 
the path of sliding of portion 93 in said coupling member. 
In this way, the inner member 85 will be positively driven 
while yet remaining concentric with outer member 87. 
If desired, the inner and outer members 85 and 87 may 
be keyed or secured non-rotatably together or the fit 
of the flange 86 may be such as to cause driving of the 
outer member 87 through the inner member 85. Such 
non-rotary connection between the inner and outer mem 
bers is ordinarily not required because the centrifugal 
force on the vanes 89 will maintain said vanes in engage 
ment with the outer member to drive the latter. 
The embodiments of the present invention herein dis 

closed are to be regarded as merely typical, it being un 
derstood that reference to the use of the invention as a 
pump is not in any way restrictive in view of the obvious 
use thereof as a motor wherein fluid under pressure is 
translated into mechanical energy as distinguished from 
mechanical energy being changed to fluid pressure energy 
in a pump. Furthermore in view of the fact that the 
rotation of the reaction member and rotor about eccentric 
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axes is only relative, it is to be understood that in some. 
instances it may be advantageous to drive the reaction 
member about an eccentrically disposed axis rather than 
to drive the rotor as herein disclosed. In any event, the 
displacement action of the unit is the same regardless of 
which one of the reaction member and rotor assemblies 
is driven and the advantages of the present invention are 
nevertheless realized so long as the sliding between the 
Vanes and curved walls engaged thereby is reduced to th 
extent herein disclosed. 

Other modes of applying the principle of the inven 
tion may be employed, change being made as regards 
the details described, provided the features stated in any 
of the following claims or the equivalent of such be em 
ployed. 

I therefore particularly point out and distinctly claim 
as my invention: 

1. In a pump, the combination of a hollow casing 
formed with fluid intake and discharge passages, a rotor 
journalled in said casing, said rotor comprising a flange 
and a radially slotted tubular extension, vanes radially 
slidably fitted into such extension and having one end 
engaging such flange and the other end substantially flush 
with the end of such extension, a reaction member in said 
casing comprising an inner cylindrical member disposed 
Within such extension and engaged by the inner edges 
of said vanes and an outer cylindrical member surround 
ing such extension and engaged by the outer edges of 
Said vanes, said inner and outer cylindrical members 
having one end engaged with such flange and the other 
end substantially flush with the end of such extension, 
means in said casing supporting said reaction member for 
rotation about its centrial axis and in a position with its 
axis eccentric with respect to the axis of said rotor, said 
reaction member and rotor forming therebetween and 
between successive vanes a plurality of cavities which 
alternately increase and decrease in size during rotation 
of said rotor, a valve plate in said casing in sliding en 
gagement with those ends of said reaction member, rotor, 
and vanes which are substantially flush and formed with 
passages therethrough alternately communicating such 
cavities with such intake and discharge passages during 
rotation of said rotor, spring means compressed between 
said casing and said plate for holding the latter in sliding 
engagement with said reaction member, rotor, and vanes 
as aforesaid, said value plate forming with said casing 
Separate cylindrical and annular balancing chambers, such 
intake passage leading to one of such chambers, and 
such discharge passage leading to the other one of such 
chambers, the area of said valve plate exposed to fluid 
under pressure in the chamber communicating with the 
discharge passage being such as to substantially balance 
the area of said valve plate which is acted upon by 
pressure of fluid discharged from such cavities, whereby 
said spring means is effective to hold said plate in sliding 
engagement with said reaction member, rotor, and vanes 
at Substantially constant force irrespective of variation in 
the pressure of the fluid discharged by said pump. 

2. In a guided vane pump, the combination with a 
hollow casing formed with fluid intake and discharge 
passages and relatively rotatable eccentrically disposed 
pump members forming cavities therebetween which al 
ternately increase and decrease in size during relative 
rotatation of said members, of a valve plate in said casing 
provided with passages therethrough alternately commun 
icating such cavities with such passages during relative ro 
tation of the pump members as aforesaid, and spring 
means compressed between said casing and plate for 
holding the latter in sealed engagement with said pump 
members, said valve plate forming with said casing 
Separate cylindrical and annular balancing chambers, such 
intake passage leading to one of said chambers and such 
discharge passage leading to the other one of said cham 
bers, the area of said valve plate exposed to fluid under 
pressure in the chamber communicating with the dis 
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charge passage of said pump being such as to substantially 
balance-the-area of said valve plate which is acted upon 
by pressure of fluid discharged from such cavities, where 
by said spring means is effective to hold said plate in 
sealed engagement with said pump members at substan 
tially constant force irrespective of variation in the pres 
sure of the fluid discharged by saidpump. 

3: The pump of claim 2 characterized-in the provision 
of pump members comprising a rotor journalled in said 
casing and including a flange and a radially slotted tubul 
lar extension, a reaction member including an inner 
cylindrical member radially, spaced within said extension 
and an outer cylindrical member radially spaced around 
said extension, and vanes radially slidably fitted into said: 
extension and spanning the spaces between said outer and 
inner cylindrical members and said extension to form such 
cavities; and means providing a non-rotatable, but trans 
versely slidable, connection between one of said cylin 
drical members and said rotor. - - 

4. The pump of claim 3: characterized in that said last 
mentioned means provides such non-rotatable connection 
between said inner cylindrical member and said rotor, 
and in that a bearing in said casing supports said outer 
cylindrical member for rotation about its central axis. . 

5. The pump of claim 3 characterized in the provision 
of a perforate flange on one of said cylindrical members 
traversing the annular space between said cylindrical 
members and disposed between said valve plate and said 
WaleS. 

6. In a pump, the combination of a hollow casing . 
formed with fluid intake and discharge passages leading 
thereinto, a valve plate non-rotatable but axially movable 
in said casing and forming therewith separate intake and 
discharge - chambers on one side thereof to which such 
passages respectively lead, a rotor journalled in said cas 
ing, said rotor having a radially extending flange thereon 
which is axially spaced from the other side of said valve 
plate, a pair of cylindrical members in said casing extend 
ing between said valve plate and said rotor flange and 
radially slidably contacting the same and forming an 
annular, space therebetween, a tubular member fixed to 
said rotor. flange in coaxial relation to such rotor but 
eccentrically disposed in the annular space between said 
cylindrical members, vanes radially slidably carried by 
said tubular member and spanning the space between 
said cylindrical members, and means in said casing sup 
porting at least one of said cylindrical members for ro 
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8 
tation about its central axis; said valve-plate being formed 
with passages therethrough which alternately communi 
cate the spaces defined between successive vanes and be 
tween said tubular member and the cylindrical member 
therearound, and the spaces defined between successive 
vanes and between said tubular member and the cylin 
drical member therewithin, with the aforesaid intake and 
discharge chambers upon rotation of said rotor, said tubu 
lar member and the vanes carried thereby with respect 
to said valve plate, spring means compressed between said 
casing and said plate for holding the latter in sliding 
contact with said cylindrical members, said tubular mem 
bers, and said vanes, the area of said valve plate exposed 
to-fluid under pressure in said discharge chamber on said 
one-side of said-plate. being such as to substantially-bal 
ance the area of said other side of said plate which is. 
acted on by pressure of fluid discharged from said spaces 
whereby said spring means is effective to hold said plate 
in sliding engagement with said cylindrical members, said 
tubular member, and said vanes at substantially con 
stant force irrespective of variation in the pressure of 
the fluid discharged by said pump. 
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