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1. 
My invention relates to a mechanism for trans 

ferring energy from solids to fluids, or vice versa. 
In the case of a substantially incompressible fluid, 
Such as most liquids, Such a device is referred to 
as a pump when the energy is transferred to the 
fluid, and as a motor when it is derived from the 
fluid. The device is also suitable for acting on 
compressible fluids such as air and other gases, in 
which case it would commonly be thought of as 
a motor if the energy is taken from the fluid, and 
as a compressor if the energy is delivered to the 
fluid. 
. In my co-pending application filed in the United 
States Patent Office on September 10, 1945, Serial 
Number 615,451, for a Pump or Motor, I have dis 
closed a novel construction of such a device. The 
present invention constitutes an improvement on 
the device described in the abovementioned appli 
cation and has as its principal object the preven 
tion of deterioration due to friction and a mini 
mizing of the energy loss incidental to moving the 
fluid at high speed through restricted passages. 
Further objects and advantages will become ap 
parent as the description proceeds. 

In the accompanying drawings: - - - 

Figure 1 is an end elevation of a device accord 
ing to the invention with certain of the ports 
and passages indicated in dotted lines; 

Figure 2 is a side elevation partly in section 
as online 2-2 of Figure 1; 

Figure 3 is a central section on line 3-3 of 
Figure 2; 

Figure 4 is an elevation of the end casting o 
a larger scale; 

Figure 5 is a section on line 5-5 of Figure 4; 
Figure 6 is a plan view of a cradle constituting 

a portion of a piston illustrated in Figure 3; and 
Figure 7 is an isometric view of the cradle of 

Figure 6. 
In the embodiment of the invention selected for 

illustration, the stationary ring housing f O is pro 
vided with a conventional pedestal 2 for mount 
ing it on a suitable support. The inner surface 
of...the ring to is a true circle about the axis of 
rotation of the drive shaft f4. Rotatably slidable 
in the ring fo is the camring 6 having a circular 
Outer contour and an inner contour of minimum 
radius at diametrically opposite points 18 and 
20, and maximum radius at 22 and 24, which lat 
ter points are spaced midway between the points 
of minimum radius. The ring 6 thus provides a 
SiOOth peripheral wall defining a variable clear 
ance space", around the rotor 26, against which 
wall the pistons 34 are held by centrifugal force 
when the rotor is running. . . . . . . 
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The rotor, indicated as a whole by... the refer 
enice character 26, is a spider having a hub keyed 
to the shaft f4 and has ten identical radial pro 
jections 30 uniformly spaced and defining large 
outer pockets 32 to receive sealing pistonis 34 
Each large pocket 32 is connected by passages 36 
to a close-in-axially extending aperture 38. . . 
Each of the pistons 34 consists of a cradle' 39 

and a roller 4. The construction of the cradle 
39 is more fully illustrated in Figures; 6... and 7. 
The cradle 39 consists of a substantially rectangu 
lar block of, for example, steel having a round 
bore 43 extending from end to end. The center 
of the bore 43 is sufficiently close to the edge of 
the block so that the block is open on one of the 
long faces thereof, the bore. 43 in the block thus 
forming a cradle in which the cross-sectional con 
tour is that of a major portion of a circle. In 
the bottom of the cradlethus formed, through the 
opposite face of the block, and extending the 
major portion of the length is a slot 45. The 
cylindrical roller 4 is inserted within the bore 
43 and has a diameter sufficiently smaller' than 
that of the bore 43 so that it may rotate freely 
therein, yet be firmly guided, without a substan 
tial. leakage path for liquid. Both the rollers 4-f 
and the Cradles 39 are of a material such as steel, 
having a specific gravity greater than that of the 
driving or driven fluid, so that centrifugal force 
maintains the rollers. 4 in contact with the car 
ring 6. . 
Upon reference to Figure. 3, it will be apparen 

that as the piston opposite point 20 moves up to 
the point 22: the clearance between the rotor, and 
the cam:ring 6 is increased. And during the next 
quarter revolution the clearance will be decreased 
until...at point f8 it is back to the same minimum 
as at point:20. 

All the parts so fair described, except pedestal 
2, are cylinders generated by elements parallel 
to the axis of shaft 4. And they all terminate 
at both ends in common transverse planes where 
they abut end closures in the nature of cover 
plates 40 and 42, which cover plates are identical 
in construction but are differently positioned. 
Referring more particularly to Figures 4 and 5, 
each cover plate is a circular disc having ape 
ripheral flange apertured at 44 to receive tension 
bolts 3 to clamp the parts together either with 
or without the conventional sealing gasket 46 
indicated in Figure' 5. The central boss 48-de 
fines an annular chamber 50 communicating with 
the terminal opening 52. The chamber 50, over 
two diametrically opposite sectors, debouches, 55 into closes in inner ports'54, and each inner port, 

  



3 
communicates through a fan-shaped passageway 
56 with an outer peripheral port 58 subtending 
the same angle as the inner port 54. 

Referring now to Figures 1, 2 and 3, and as 
Suming that the rotation of the rotor is clockwise 
in Figure 3, the end plate 40 constitutes the in 
lt and its ports subtend the upper left hand and 
lower right hand quadrants in Figure 3 and do 
not show in that figure because the view is taken 
looking toward the outlet 42. The ports 54 and 
58 of the cover plate 42 are shown in Figure 3, 
Occupying the upper right hand and lower left 
hand quadrants. Referring to the piston 34 at 
point 22 in Figure 3, it will be apparent that 
movement of the parts to the right will carry the 
corresponding aperture 38 over the inner outlet 
port 54 as the piston 34 is forced into the pocket 
32 and that the outer outlet port 58 already 
Stands open waiting to receive the fluid in the 
outer clearance Space between the adjoining pis 
tons as the continued movement of the parts de 
creases the clearance; and just at the end of the 
novement as the roller approaches the point f8 
the inner outlet port 54 will be left behind and 
the clearance space is cut off from outer outlet 
port 58. Thus ample opening is available at all 
times for movement of displaced fluid at rela 
tively low velocity because of the large passage 
Ways available. 
The housing () is provided with an arcuate slot 

60 long enough to permit a stud 62, rigidly 
mounted into the ring f6, ninety degrees move 
ment around the shaft 4. Considering the de 
vice as a pump, it will be apparent that move 
ment of the stud 62 forty-five degrees clockwise 
With respect to the position of Figure 3 will cause 
the net delivery of the pump to become zero. 
And in this condition there will be practically no 
movement of fluid through the pump. Contin 
ued movement for another forty-five degrees will 
position the former inlet ports opposite the 
positions of decreasing clearance so that they 
become outlet ports, and vice versa, and the pump. 
is functioning at full capacity in the opposite 
direction. And it will be apparent that the same 
Treversability and variability is equally available 
when the device functions as a motor. 

It will readily be seen that the novel construc 
tion of the piston 34, illustrated in the drawing 
and described above, is highly advantageous in 
the prevention of leakage between adjoining. 
clearance spaces. The admission of fluid to the 
inner Surface of the roller 4 through the slot 
45 prevents the building up of a vacuum or pres 
sure between the roller 4f and the cradle 39, 
which otherwise results in increased friction, thus 
causing deterioration. With use. The rollers 4 
have relatively short outside guiding contact 
With the cradles, while the inside contact is 
longer throughout, and at the ends it is complete. 
However, during operation at speed, the force 
between roller and cradle is always holding the 
roller against the inside surfaces. The cradles 
never bottom in the slots 32 and there are no 
Spaces anywhere that close completely and open. 
from closed condition to take in fluid. 

Referring to Figure 3 and more particularly 
to the space between the rotor and the ring 6 
immediately adjacent the handle 62 it will be: 
noted that the lower, or following roller, has just 
closed the outlet 58. And the symmetrically lo 
cated inlet will be in a corresponding position 
with respect to the upper or leading roller, so 
that this particular space is completely closed. 
It will be opened at least a little after only 
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roller reaches dead center. 

4. 
two or three degrees of rotation and will be wide 
open soon after. During the short time that it 
is completely closed, the decrease in its volume 
due to the inward displacement of the following 
roller will be exactly equal to the increase in its 
volume due to the outward movement of the 
leading roller. Accordingly, no Water hammer 
or straining of the metal parts will occur. It 
will also be noted that the inner passage 38 is 
still completely over the inner outlet 54 for free 
discharge of the Small amount of fluid that will 
be expelled by the time that roller reaches dead 
center. The passage 38 will move out of register 
with the outlet 54 about two degrees before the 
roller reaches dead center, and the inlet passage 
Will be uncovered about tWo degrees after the 

Such timing of the 
ports is relatively immaterial when the fluid is 
compressible, but with all incompressible fluids 
the port timing and the arrangement of the 
cradles so that they do not bottom achieves sub 
stantially complete freedom from the heavy en 
ergy losses due to high fluid velocity encountered 
in many pumps of this type. 

This application is a continuation in part of 
my co-pending application, Serial Number 
615,451, filed September 10, 1945, now abandoned. 
Others may readily adapt the invention for 

use under various conditions of Service by en 
ploying one or more of the novel features in 
Wolved, or equivalents thereof. As at present 
advised with respect to the apparent scope of my 
invention, I desire to claim the following Subject 
natter: - 

1. A fluid pump or motor comprising, in Com 
bination: a rotor having radial slots; pistons 
movable in said slots toward and away from the 
rotor axis; enclosing means including a Smooth 
peripheral Wall defining a peripheral clearance 
Space around Said rotor; Said clearance Space be 
ing defined internally by said rotor and externally 
by Said Wall; all portions of Said Wall lying par 
allel to the rotor axis; the radial distance fronn 
the rotor axis to said Wall being variable, whereby 
circumferential movement of said rotor and 
pistons, causes a pumping action on the fluid 
in said clearance Space; end closures cooperating 
with said peripheral Wall to complete said en 
closing means; said end closures fitting the ends 
of said rotor; said end closures having peripheral 
inlet and outlet ports therein; each end port 
opening axially directly into said clearance space; 
and means for circumferentially shifting the 
relative positions of said ports and clearance 
spaces into various positions; said positions in 
cluding a maximum volumetric capacity position, 
having a port at one end registering entirely with 
a decreasing clearance space and functioning as 
an outlet, and a port at the other end registering 
entirely with an increasing clearance Space and 
functioning as an inlet; and a plurality of partial 
capacity positions with said outlet port register 
ing with progressively reduced portions of said 
decreasing clearance Space and Simultaneously 
with progressively increasing adjacent portions 
of clearance space of increasing radial dimension, 
whereby a portion of the fluid expressed into said 
outlet port from said decreasing clearance space 
can move across in said outlet port into the adja 
cent increasing clearance space with minimum 
actual displacement, and with said inlet port at 
the other end simultaneously shifting into reg 
ister with progressively changing portions of 
said increasing and decreasing clearance spaces 
in corresponding amounts, whereby said inlet and 
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Outlet ports in a positions permit the same 
amount of reverse circulation and reduced volu 
metric capacity. , 

2. A fluid pump or motor comprising, in Con 
bination: a rotor having radiating slots; pistons 
movable in said slots toward and away from the 
rotor axis; enclosing means including a Smooth 
peripheral wall defining a peripheral clearance 
space around said rotor; said clearance Space be 
ing defined internally by said rotor and extern 
ally by said wall; the radial distance from the 
rotor axis to said wall being variable, whereby 
circumferential movement of said rotor and 
pistons causes a pumping action on the fluid in 
said clearance space; end closures cooperating 
with said peripheral wall to complete said en 
closing means; said end closures having periph 
eral inlet and outlet ports therein; each end 
port opening axially directly into said clearance 
space; and means for circumferentially shifting : 
the relative positions of said ports and clearance 
spaces into various positions; said positions in 
cluding a position of maximum volumetric capac 
ity, having a port at one end registering entirely 
with a decreasing clearance space and function 
ing as an outlet, and a port at the other end regis 
tering entirely with an increasing clearance Space 
and functioning as an inlet; and a plurality of 
partial capacity positions with said outlet port 
registering with progressively reduced portions of 
said decreasing clearance Space and Simultane 
ously with progressively increasing adjacent por 
tions of clearance space of increasing radial di 
mension, whereby a portion of the fluid eXpreSSed 
into said outlet port from said decreasing clear 
ance space can move across in said outlet port 
into an adjacent increasing clearance Space with 
minimum actual displacement, and with Said 
inlet port at the other end simultaneously shift 
ing into register with progressively changing por 
tions of said increasing and decreasing clearance 
spaces in corresponding amounts, whereby Said 
inlet and outlet ports in all positions permit the 
same amount of reverse circulation and reduced 
volumetric capacity. 

3. A fluid pump or motor according to claim 2, 
in which each end closure is provided with two 
diametrically opposite ports, each port having a 
peripheral dimension sufficient to maintain effec 
tive communication with Substantially one 
fourth of the peripheral extent of said variable 
clearance Space. 

4. A fluid pump or motor according to claim 2, 
in which said ports are stationary and Said pe 
ripheral wall is circumferentially movable. 

5. A fluid pump or motor according to claim 4, 
in which said peripheral Wall is the inner Sur 
face of a movable liner; said liner having an ir 
regular inner surface and a circular outer Sur 
face; said enclosing means including a stationary 
peripheral ring outside said liner to support an 
guide said liner. 
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6. A fluid pump or motor according to claim 5, 

in which said stationary peripheral ring has 
axially facing annular end surfaces, said end 
closures being affixed to ends of said stationary 
peripheral ring. r 

7. A fluid pump or motor according to claim 2, 
in which said slots are radial with plane parallel 
sides; and each piston is a cage having plane 
faces in sliding contact with said slot sides and 
a roller rotatably housed in Said cage and pro 
jecting radially beyond the same to engage said 
peripheral Wall. " . 

8. A fluid pump or motor according to claim 2, 
in which said pistons are of greater density than 
the fluid to be pumped and float freely in said 
slots, being held against said peripheral Wall by 
centrifugal force during active periods. 

9. A fluid pump or motor according to claim 2, 
in which said rotor is provided With close-in pas 
sages communicating with the bottom of each 
slot below the piston and debouching axially 
through both ends of Said rotor; said end closures 
each having a close-in port positioned at the 
same radial distance as said close-in passages and 
in radial alignment with an outer peripheral port 
registering with said peripheral clearance Space; 
whereby the radial movement of said pistons 
pumps an additional supplementary volume of 
fluid into and out of the slot bottons. 

10. A fluid pump or motor according to claim 9, 
in which each close-in port is directly connected 
with the corresponding peripheral port, whereby 
the fluid pumped in the slot bottoms is merged 
with that pumped in the peripheral clearance 
space into a single stream. 

CARL J. DELEGARD. 
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