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Patented June 6, 1950 2,510,609 

UNITED STATES PATENT of FICE 
WARIABLE CAPACITY HYDRAULIC ROTARY 

PUMP ORMOToR 
William W. Tingle, Glendale, Calif. 

Application December 23, 1946, Serial No. 1,995 
(Cl. 103-120) 4. Claims. 

The principal object of my invention is to pro 
vide in a hydraulic machine, a rotary pump of 
variable capacity. While maintaining a constant 
speed and functioning as a motor at will; 
. It is therefore an object of my invention to 
provide a hydraulic rotary pump functioning by 
direct naeans for varying the volumetric displace 
ment of the pump during operation, and thereby 
vary the delivery of fluids. 
A further object is the provision of a hydraulic 

rotary punap possessing structural characteristics 
whereby the direction of flow can be reversed 
during operation of the pump, and this without 
reversing its rotation, and while maintaining 
its coastant speed 
A further object of the herein invention is the 

provision of a hydraulic rotary pump for forcibly 
ejecting a Smooth continuous flow of fluid in large 
quantities at high speed, and with a minimum 
of power loSS. In this respect, I believe my in 
vention to be of greater capacity for its size 
than any existing type of variable displacement 
pump; - 

. A further object of the herein invention is the 
provision of a hydraulic rotary pump which is 
free from cavitation at high speeds because cen 
trifugal force aids the intake of fluid rather than 
opposing it, due to the central admission of fluid; 
A still further object of the herein invention is 

the provision of a hydraulic rotary pump adapt 
able for use in a variable speed transmission 
wherein any ratio may be chosen between neu 
tral and high speed; 
And a still further object of the herein inven 

tion is the provision of a hydraulic rotary pump 
whereby the output can be controlled to meet the 
requirements of a hydraulic system without sub 
jecting the system to the conventional power 
loss due to by-pass. - 

I attain these objects by the hydraulic rotary 
pump illustrated in the accompanying drawings, 
in which: 

Figure 1 is an end elevation of the invention; 
Figure 2 is an end elevation opposite to that 

shown in Fig.1; 
Figure 3 is a view as in Fig. 2, but with the 

cover removed; 
Figure 4 is a section online 4-4 of Fig. 3; 
Figure 5 is a section online:5-5 of Fig. 4; 
Figure 6.is a section online 6-6 of Fig. 4, with thepumpin-the-neutral-or-zero-pumping position; 
Figure it is a section on the same line as Fig. 

6, but with the pump in its Inaximum output 
position; - . . . . . 

Figure 8 is a section-online 8-8 of Fig. 6, and 
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Figure 9 is a section on line 9-9 of Fig. 6. 
Similar numerals of reference indicate like 

parts throughout the several views. 
Referring thereto, a housing 0 is provided with 

a boss f having a tapered bore 2. 
A cylindrical stator 3 is provided With a 

tapered tubular-extension 4 which is fitted into 
the bore 2 from the inside of the housing it. 
A nut 4' threaded upon the extension 4 ad 

jacent the erad of the b0SS if causes the ex 
tension 4 to be drawn into the bore 2 so that 
the stator 3 is fixed against retation. 
The extension 4 is provided with a bore which 

is divided into two passageways 5 and 5' by a 
Vertical partition is whica extends into the in 
terior of the Stator 3 and divides the latter into 
two chambers 7 and 8 respectively. 
The stator 3 is open at its periphery except 

at the two points where the partition 6 becomes 
part of the periphery, 
A rotor. 9 enabodies an inner cylindrical shell 

20 and alia outer cylindrical shell 2. The former 
is provided with a plurality of ports 22 through 
its periphery whereby communication is pro 
Vided between the chambers 7 and 8 and the 
interior of the saell 2. 
The periphery of the shell 20 is provided with 

a plurality 0f eavities 23 wherein are retained 
ribs 24 of circular cross Seetion formed on the 
inner ends of a plurality of radial vanes 25 where 
by Said Vanes are raouiated so as to osciliate when 
the shell 2 is adjusted. 
The shell 2d embodies a pair of end plates 26 

and 2 alloutting the ?ends of a plurality of arched 
blocks 28 which are Supported by pins 29 through 
Said end plates and said blocks. The latter are 
Concave at their edges so as to snugly fit against 
a plurality of pins 30 which are journaled at their 
eads in the plates 26 and 2. 
The blocks 28 and the pins 30 are positioned 

in a circle so as to form the periphery of the 
shell 2. The pins 30 are slotted at 30' to receive 
the-Varaes. 25 Which slide through the pins 3. 
The shell 20 is foraned of two parts 3d and 32 

for assembly purposes. They may be secured 
to one another as by a plurality of pins 33, one 
Only being shown in Fig. 4. 
The shell 20 is supported for rotation about its 

axis. lupon ball bearinags 34 which are supported 
tapga the stator 3. - 
The shell 2-f is supported for rotation about 

its axis by ball bearings 35 which are in turn 
Supported by a pair of plates 37 secured as by 
bolts -38 to four slidable blocks 39. The blocks 
39 are convex Oil one of their sides so as to fit 
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into concave sides of four blocks 40 having lugs 
formed thereon designed to fit into grooves i 
formed into the Walls of the housing . 
A pair of Vertical control rods 42 are Secured 

to the upper pair of the blocks 39 as by autS 3. 
The plates 3 are Supported for vertical move 

ment by the control rods 42, the latter being 
adaptable for either up or down movement for 
the operation of the machine. 
The shell 2 is fixed coaxially with the stator 
3 by the bearings 34, but the axis of the shell 

2 is susceptive to a vertical movement eccentric 
to the axis of the shell 20, while both shells are 
revolving at the same R. P. M. This is provided 
for by means of a double universal joint 43’ com 
prising in part a ring 44, a short tube 45 and a 
Swivel block 46. The latter is pivotally mounted 
in a slot 4 through an axially movable shaft 8 
by means of a bolt 49 having its ends journaled 
through the shaft 48. 
The block 46 is provided on its ends. With a pair 

of trunnions 50 pivotally attached to one end of 
the tube 45 by bearing caps 5. The other end 
of said tube is provided with a pair of trunnions 
52 pivotally attached to the ring 44 by bearing 
caps 53. 
The ring 44 is provided with a pair of trunnions 

54 pivotally attached to a hub 55 of one of the 
plates 2 by bearing caps 56. . 
The inner end of the shaft 48 is keyed or 

splined to a hub 57 of the shell 20 to permit of 
axial motion of said shaft as the offset of the 
shell 2 is varied to either increase or decrease 
the fluid output, and the outer end of said shaft 
is journaled in ball bearings 58 provided in a 
conical shaped boss 59 of a cover-60 for the hous 
ing . 
The pump functions when the axis of the shell 

2 is moved vertically eccentric to the axis of 
the Shell 20, output increasing as the offset in 
creases, the Speed of rotation remaining constant, 

In Fig. 7 the control rods 42 have lowered the 
plates 37 and the thereby supported ball bear 
ings S5 Supporting the shell 2 so that the axis 
of the shell 2 is below the axis of the shell. 20. 
AS the shells 2) and 2 are rotated together in a 
clockwise direction at the same R. P. M., the area 
between the vanes. 25 increases on the right hand 
Side of the partition 6 and creates a suction 
Which draws fluid through the passageway 5, 
the chamber 7, and the ports 22 into the area, 
between the vanes 25. 

Fluid is carried between the wanes 25 from the 
right hand side of the partition 6 around clock 
Wise to the left hand side of the partition 6 
Where the area, between the vanes 25 is pro 
gressively decreased and thereby forcing the fluid 
back through the ports 22 into the chamber 8 
and out therefrom through the passageway 5. 
When the control rods 42 are adjusted to lift 

the shell 2: So that the axis of said shell is above 
the axis of the shell 20 and the clockwise direc 
tion of rotation is maintained, the direction of 
fluid flow will be reversed and fluid will be drawn 
into the chamber 8 through the passageway 5' 
and expelled out of the chamber 7 through the 
passageway 5. - 

Due to Small deflections under various operat. 
ing conditions the shell 2 must be free to align 
itself about the shell 20 and the stator f3. Said 
alignment is provided for by the particular 
mounting of the plates 37 upon the blocks 39 and 
40. This mounting permits a slight rotation of 
the plates as a unit about the vertical axis of 
the pump, also about the horizontal axis of the 
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4. 
pump perpendicular to the drive shaft 48 and 
a slight movement axially of said shaft while an 
increased movement vertically is accomplished 
by means of the control rods 42. 
The double universal joint permits vertical 

movement of the outer rotor 2 due to the axial 
sliding movement of the shaft 48 as takes place 
When the inner end of the universal joint 43' 
moves upwardly and the out end of said universal 
joint moves to the left as will be apparent with 
reference to Fig. 4. 
My invention, used in conjunction with an 

other unit (either constant or variable displace 
ment pump) to convert oil pressure back into 

5 uSable notion, could be used as a variable speed 
transmission readily adaptable to automobiles, 
trucks, tractors, etc. It could also be used singly 
in hydraulic Systems such as for ships steering 
gear, aircraft hydraulics, and numerous other 
fields where a machine of its characteristics 
Would appropriately function. 
Used as a Variable Speed transmission its ad 

Vantage over geared transmission is that any ratio 
Inay be chosen between Zero and its maximum, 
Whereas geared transmissions operate at fixed 
ratios and require clutches to disconnect the 
power When a shift is made from one gear to an 
other. 
When used in hydraulic Systems it requires no 

by-pass to take care of excessive discharge be 
cause the output can be controlled to the require 
mentS. Consequently there is no power loss due 
to by-passed fluid. Moreover, due to the central 
admission of the oil, my invention is not subject 

5 to cavitation at high Speeds because centrifugal. 
force aids the intake of oil rather than to oppose 
it. 
The invention may readily be produced from 

materials the open market affords and at no un 
rea.S.Onable COSt. 
I an aware that slight structural changes may 

from time to time suggest themselves, but within 
the Scope of the herein disclosure. Hence, I do 
not limit my invention to the exact arrangement 
and component parts herein described, but what 
I do claim is: 

1. In a rotary pump, a housing, a cylindrical 
stator fixed in Said housing and provided with 
peripheral Openings, separate chambers and a 
fluid passage leading from each chamber through 
a Wall of the housing for ingress and egress of 
fluid; an inner rotor mounted on and Surrounding 
Said stator in permanently concentric relation 
thereto and being provided with peripheral ports 
affording flow of fluid between said chambers, an 
outer rotor Surrounding and being circumferen 
tially Spaced from the inner rotor, a plurality of 
Vanes Slidable through outer rotor and pivoted 
at their inner ends to said inner rotor and con 
structed and arranged so as to define in the cir 
cumferential Space between said rotors a series 
of pump chambers each having one of said ports 
in communication therewith, a drive shaft driv 
ingly coupled to said inner rotor, means for ad 
justing Said outer rotor from a position concentric 
With the inner rotor into various eccentric posi 
tions and Vice-versa, and a flexible drive con 
nection between said outer rotor and said drive 
Shaft for driving the outer rotor in all positions 
of adjustment at the same rate as the inner rotor. 

2. In a rotary pump, a housing, a cylindrical 
stator fixed in Said housing and provided with 
peripheral openings, separate chambers and a 
fluid passage leading from each chamber through 
a Wall of the housing for ingress and egress of 
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fluid; an inner rotor mounted on and Surround 
ing said stator and being provided with periph 
eral ports affording flow of fluid between Said 
chambers, an outer rotor surrounding and being 
circumferentially spaced from the inner rotor, a 
plurality of vanes slidable through the outer 
rotor and pivoted at their inner ends to Said 
inner rotor and constructed and arranged SO aS 
to define in the circumferential space be 
tween said rotors a series of pump chambers 
each having one of said ports in communication 
therewith, a drive shaft drivingly coupled to Said 
inner rotor, supporting plates bodily adjustably 
mounted in said housing, bearing means for 
rotatably supporting the outer rotor between and 
on said plates for bodily movement therewith, 
means for adjusting said plates to dispose said 
outer rotor in different eccentric positions, and a 
drive connection between said outer rotor and 
said drive shaft. 

3. In a rotary pump, a housing having a tubular 
seat in one wall thereof, a cylindrical Stator open 
about its periphery and mounted in Said hous 
ing, a tubular extension on said stator extending 
axially therefrom and being fixed in Said Seat, 
a partition extending the length of said ex 
tension and into said housing to define parallel 
passages in the bore of said extension and 
separate chambers within said stator whereby 
fluid may enter and be discharged from Said 
chambers through said passages, an inner rotor 
concentric with said stator and having a plurality 
of peripheral ports affording flow of fluid between 
said chambers during rotation of said rotor, a 
cylindrical outer rotor surrounding said inner 
rotor and being circumferentially spaced there 
from, means supporting said outer rotor for ad 
justment to dispose it in various eccentric posi 
tions to either side of a position of concentricity 
with said inner rotor, a plurality of vanes slid 
ably extensible through the peripheral portion 
of said outer rotor and pivoted at their inner 
ends to said inner rotor and constructed and ar 
ranged to define in the circumferential Space 
between said rotors a plurality of pump cham 
bers each having one of said ports in communi 
cation therewith and being subject to variation 
of its cubic capacity responsive to eccentric ad 
justments of said outer rotor, a drive shaft di 
rectly connected to said inner rotor, a drive con 
nection between said shaft and said outer rotor 
affording adjustment of the outer rotor while 
the outer rotor is being driven at the same rate 
as the inner rotor, and means operable ex 
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6 
teriorly of said housing for adjusting said Outer 
rotor to move it into and out of Various eccentric 
positions. 

4. In a rotary pump, a housing, a cylindrical 
stator fixed in Said housing and provided with 
peripheral openings, separate chambers and a 
fluid passage leading from each chamber through 
a wall of the housing for ingreSS and egreSS of 
fluid; an inner rotor mounted on and Surrounding 
said stator in permanently concentric relation 
thereto and being provided with peripheral ports 
affording flow of fluid between said chambers, an 
outer rotor surrounding said inner rotor for ad 
justment into positions variously eccentric to Said 
inner rotor and being circumferentially spaced 
from the inner rotor, a plurality of vanes slidable 
through the outer rotor and pivoted at their inner 
ends to said inner rotor and constructed and ar 
ranged so as to define in the circumferential 
space between said rotors a Series of pump cham 
bers each having one of said ports in communi 
cation therewith, a drive shaft drivingly 
coupled to said inner rotor, means for adjusting 
said outer rotor from a position concentric with 
the inner rotor into various eccentric positions 
and vice versa, a flexible drive connection be 
tween said outer rotor and Said drive shaft for 
driving the outer rotor in all positions of ad 
justment at the same rate as the inner rotor, Said 
adjusting means including plates vertically ad 
justably supported on opposite walls of Said 
housing, means operable exteriorly of the hous 
ing for adjusting Said plates, bearing means ro 
tatably supporting said outer rotor between Said 
plates, slide blocks fixed to said plates and hav 
ing convex bearing faces and fixed bearing blocks 
on said housing having concave bearing faces in 
contact with said convex faces. 

WILLIAM W. TINGLE. 
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