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United States Patent Office 3,120,814 
Patiented Feb. 1, 1964 

3,2{e,814 
WARIABLE DELVERY AND WARIABLE 

PRESSURE WANETYPE PUMP 
Otto Mueller, 3 Byfield Lane, Dearborn, Mich. 

Filed Oct. 2, 1959, Ser. No. 847,729 
17 Claims. (C. 103-120) 

This invention relates to pumps, and particularly to a 
variable delivery and variable pressure pump, and is a 
continuation-in-part of Serial No. 408,258, filed February 
4, 1954, now abandoned. 
The present invention pertains to different types of 

pumps which may be so constructed as to have the amount 
of fluid delivered and the pressure thereof varied. An 
example is herein illustrated of a vane type pump which is 
fully balanced so that the increase of pressure may be Sub 
stantial without producing undue binding or friction on 
the pump parts. A sirocco type of pump is also illustrated 
to show that the principle may be applied to pumps of 
different designs to produce variable delivery and pres 
sure even though the pump is not balanced. By construct 
ing the pump parts of sufficiently strong material and pro 
viding bearings which will withstand heavy loads, the 
pressure of the fluid may be substantially increased when 
the volume is reduced. This produces an extremely effi 
cient type of pump since the power input is balanced with 
the amount of delivered fluid times the pressure to which 
the fluid is raised. The pumps are so constructed that 
the fluid is not churned therein, or first pressurized and 
then delivered to tank from a pressure relief valve, or 
by any other means, all of which produces heat and the 
eizing and destruction of the pump in a very short time. 
Thus, when using the proper horsepower for delivering 
the full fluid capacity of the pump at the rated pressure, 
the reduction in volume will permit an increase in pres 
sure by the same amount of applied energy. Thus, if the 
pump has a rating of 50 gallons per minute at 1000 
pounds pressure, and the delivery is reduced to ten gal 
lons per minute, the pressure can be raised to 5000 pounds 
with the same applied energy. It is to be noted that a full 
intake of fluid occurs at all times and that a portion of 
this fluid is directed to tank when only the remaining 
portion is pressurized to deliver a reduced volume of fluid. 
The fluid which is delivered to tank may be passed through 
a relief valve set for a low pressure, say of 300 pounds 
per square inch, to be used as a pilot fluid in a control 
system. Thus, the pump is capable of efficiently deliver 
ing fluid at three pressures, first, the pilot pressure, sec 
ond, the normal delivery pressure, and third, the high 
or work-performing pressure. The pump is so constructed 
with automatic control means that a reduced rate of de 
livery at increase pressure occurs after the pressure of 
fluid delivered at normal pressure has increased a pre 
determined amount when restriction to flow occurs. 
Thus, it will be seen that the invention pertains to different 
types of pumps capable of providing variable delivery of 
fluid at a fixed or increased pressure. 
The pump is further constructed so that it may be ad 

justed to operate when driven in either a clockwise or 
counterclockwise direction. To accomplish this in the 
vane type pump, the intake control disk is rotated 90 and 
the valve and spring control of the compensating mecha 
nism is reversed in the pump assembly. The compensating 
mechanism operates a by-pass control disk from a posi 
tion in which it may control the by-passing of fluid with 
in the pump from zero volume at maximum pump de 
livery to total volume at zero pump delivery. The fluid 
passing through this by-pass control disk has substantially 
no pressure, but through the use of a pressure regulating 
valve, as pointed out above, a delivery of fluid at lower 
pressure could be obtained from this discharged fluid. 
The change in volume delivered by the pump is regulated 
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by angularly adjusting the by-pass disk in relation to the 
intake disk so that in the vane type pump illustrated the 
rotor is balanced at all times, having the diatnetrical pres 
Sures always equal. In the gerotor type pump, the intake 
disk is turned over, a loading spring is changed to one of 
the opposite hand, and the position of the casting portion 
for supporting the compression ring is changed 180. 

Accordingly, the man objects of the invention are: to 
provide a vane type pump which operates efficently rela 
tive to the input horsepower when varying the delivery 
of the fluid at a fixed pressure and when increasing the 
pressure and reducing the volume of the delivered fluid; 
to provide a pump which is capable of delivering fluid at 
different volumes and pressure and at different pressures 
simultaneously; to provide a pump which will deliver 
fluid at a desired pressure and volume which may be 
varied, with automatic means for producing the increase 
in pressure and the decrease in volume after a predeter 
mined amount of fluid has been delivered; to provide a 
pump which delivers fluid at a variable volume and pres 
sure which is balanced so that it will operate with a mini 
mum of friction when fluid is delivered; to provide a pump 
having means for changing the position of the outlet 
port relative to the inlet port so that only a predetermined 
amount of the delivered fluid will be operated on by the 
rotor blades while the other portion thereof will be by 
passed without being acted upon thereby; to provide 
inlet and outlet orifices in the side plates of a pump which 
may be angularly adjusted to permit the pump to operate 
when driven in either a clockwise or counterclockwise 
direction, and, in general, to provide a pump which de 
livers fluid at a variable volume and at reduced volume 
and increased pressure which is simple in construction, 
positive in operation and economical of manufacture. 

Other objects and features of novelty of the invention 
will be specifically pointed out or will become apparent 
when referring, for a better understanding of the invention, 
to the following description taken in conjunction with the 
accompanying drawings, wherein: 
FIGURE 1 is a sectional view of a pump embodying 

features of the present invention; 
FIG. 2 is a broken sectional view of the structure illus 

trated in FIG. 1, taken on the line 2-2 thereof, with 
parts removed; 

FIG. 3 is a sectional view of the structure illustrated in 
FIG. 1, taken on the line 3-3 thereof, with parts re 
moved; 
FIG. 4 is a sectional view of structure similar to that 

illustrated in FIG. 3, with the lower passageway deleted 
and the upper passageway shown in dot and dash lines, 
with parts removed; 

FIG. 5 is a sectional view of the structure illustrated in 
FIG. 1, taken on the line 5-5 thereof; 

FIG. 6 is a broken sectional view of the structure illus 
trated in FIG. 1, taken on the line 6-6 thereof; 

FIG. 7 is a view in elevaiton of the hub having the piate 
thereon containing the inlet ports; 

FIG. 8 is a view in elevation of the hub having a plate 
thereon containing the outlet ports when shifted in one 
position; 

FIG. 9 is a view of the structure illustrated in FIG. 8, 
with the plate shifted a maximum distance in the opposite 
direction; 

FIG. 10 is a view of the structure illustrated in FIG. 7, 
With the plate containing the inlet ports shifted in the 
other direction a maximum amount; 

FIG. 1 is a view of the structure illustrated in FIG. 8, 
with the operating parts reversed; 

FIG. 12 is a view of the structure illustrated in FIG. 9, 
with the operating parts reversed; 

FIG. i3 is an enlarged sectional view of the structure 
illustrated in FIG. 4, taken on line 13-3 thereof; 
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FIG. 14 is an enlarged sectional view of the structure 
illustrated in FIG. 3, taken on the line 14-14 thereof; 

FIG. 15 is an enlarged broken view of a portion of 
the structure illustrated in FiG. 1; 
F.G. 16 is an end view of a pump of the sirocco type 

to which the present invention is applied; 
F.G. 17 is an enlarged sectional view of the structure 

illustrated in FIG. 16, taken on the line 7-17 thereof; 
FIG. 18 is a broken sectional view of the structure 

illustrated in FIG. 17, taken on the line 18-18 thereof; 
FIG. 19 is a sectional view of the structure illustrated 

in FIG. 17, taken on the line 19-19 thereof; 
FIG. 20 is a sectional view of the structure illustrated 

in FIG. 17, taken on the line 20-2) thereof; 
FIG. 21 is a sectional view of the structure illustrated 

in FIG. 17, taken on the line 21-21 thereof; 
FIG. 22 is a sectional view of the structure illustrated 

in FIG. 17, taken on the line 22-22 thereof; 
FIG. 23 is a broken sectional view of the structure 

illustrated in FIG. 17, taken on the line 23-23 thereof; 
FIG. 24 is a view in elevation of the fluid control plate 

illustrated in FIG. 22; 
FIG. 25 is a sectional view of the structure illustrated 

in FIG. 24, taken on the line 25-25 thereof; 
FIG. 26 is a view in elevation of the intake plate 

illustrated in F.G. 17; 
FIG. 27 is a sectional view of the structure illustrated 

in FIG. 26, taken on the line 27-27 thereof; 
FIG. 28 is a broken sectional view of a piston type 

pump with the structure of the invention applied thereto; 
FIG. 29 is a sectional view of the structure of FIG. 28, 

taken on the line 29-29 thereof; 
FIG. 30 is a sectional view of the structure of FIG. 28, 

taken on the line 30-30 thereof, and 
FEG. 31 is a sectional view of the structure of FIG. 28, 

taken on the line 31-31 thereof. 
Referring to the figures, the housing for the pump 

embodies a central body casting 11, an intake and drive 
end casting 12, and a fluid delivery end casting 13. The 
housing is formed of these three castings which are 
secured together by suitable bolts 4. The castings are 
laterally aligned by the projecting annular flanges 5 on 
the end castings 12 and 13 which extend within the cylin 
drical face 16 of the center casting A. One of the 
apertures 17 which receive the bolts 14 has a bushing 
sleeve 18 therein which aligns the three castings angu 
larly relative to each other. An O-ring 9 is provided 
in an annular recess in each end face of the casting 1 
by which the three castings are retained in sealed rela 
tion to each other. It is to be understood that any 
number of parts may be employed in the housing rather 
than the three herein specifically illustrated. In other 
words, the castings 12 and 13 could be extended to engage 
with each other and thereby form a two-piece housing. 
A rotor 2 is mounted within the assembled housing 

and embodies a drive shaft portion 22, a body 23, and 
a rotor 24 having slots 25 in which radially movable 
vanes 26 are mounted. Between the vanes, passageways 
27 and 23 are provided, the passageways 27 being con 
nected by passageways 29 and 35 to a central passage 
way 32 in the rotor body. The passageways 28 are con 
nected to passageways 33 and 34 to the passageways 32. 
In this manner, alternate passageways 27 and 28 are 
connected to the delivery passageway 32 on opposite 
sides of the rotor 24 so that the passageways will not 
cut into each other or substantially weaken the structure. 
At the junction between the passageways 29 and 3 and 
between the passageways 33 and 34, a ball check valve 
is mounted, comprising a ball 35 urged into seating 
position by a spring 36 located about a stem 37 on a 
closure plug 38 which is sealed within the aperture 39 
by an O-ring 41. The plurality of plugs 38 are main 
tained in their respective apertures 39 by a washer 42 
retained in position by a snap ring 43. The stem 37 
limits the movement of the ball and the ball check pre 
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4. 
vents a reverse flow of fluid in the passageways. In view 
of the fact that the apertures 39 are close to the outer 
surface of the body 23, strength is provided to the 
body by sleeves 44 which are shrunk upon the outer body 
surface. After this assembly, the outer surface is accu 
rately ground to form bearing journals which engage a 
cylindrical hub 45 of the intake disk 46 and a hub 47 
of the by-pass or discharge disk 48. It is to be under 
stood that the body itself may be made larger in diam 
eter, thereby eliminating the sleeves 44. The disk 48 
engages the sleeve 44 and abuts a disk 50 for a purpose 
which will be described hereafter. 
A sleeve 49 is secured to the shaft 22 by a key 5i 

which prevents the relative rotation between the sleeves 
and the shaft but which permits a relative axial move 
ment to occur therebetween. The sleeve is supported 
in a radial bearing 52 and a sealing element 53 seals the 
shaft to the driving end of the housing. A motor mount 
ing plate 54 is secured to the driving end of the housing 
by a plurality of screws 55. The disks 46 and 48, with 
their respective hubs 45 and 47, are preferably made 
of bronze material to provide bearing surfaces. The 
disks and hubs are of similar construction, each being 
provided with a gear sector 56 having an arc of sufficient 
length to permit 90° rotation of the hubs and disks. 

It will be noted in F.G. 1 that the hub 47 differs from 
the hub 45 by the provision of an annular extension 
142 thereon having a sealing element in the nature of 
an O-ring 43 located in an annular groove in the outer 
surface thereof, the same as the O-rings 344 disposed 
in the body of the hubs. A fitting 45 is provided within 
the aperture 146 of the casting 23 which is sealed thereto 
by an O-ring 47. Thus, the pressure of the fluid 
delivered from the passageway 32 in the rotor body will 
be prevented from acting upon the end of the body 23 
thereof and will be limited in its action to the square 
inch of area of the rotor shaft. To balance this pres 
sure, an annular groove 149 is provided in the face of 
the plate 46, interconnected by a plurality of slots 150 
to a well 151, the fluid in which is at the same pressure 
as that of the delivered fluid. The area of the annular 
slot 49 and the slots 150 is one square inch and, having 
the same pressure of fluid applied therein against the side 
of the rotor remote from the shaft end, a balance will 
be maintained on the rotor irrespective of the amount 
of pressure on the delivered fluid. 
A passageway 52 is provided from the delivering pas 

sageway 32 in the rotor body which is connected into 
the passageway 88 for conducting delivered fluid to the 
shifting mechanism. The delivered fiuid also applies 
pressure to the end of the annular extension 42 of the 
hub 47 which urges the disks 48 and the disk 59 against 
the disk 46 and compression ring 62 to form a seal there 
with. Clearance is provided between the rotor body 24 
and the disks 46 and 59 when the latter engage the ring 
62 to avoid the binding of the rotor between the disks. 
In this manner, irrespective of the amount of pressure 
being delivered by the pump, a balance is always main 
tained on the rotating parts which are free to operate 
with a minimum of friction. An annular passageway 
153 is provided about the hub 47 connected by a passage 
way 154 to the area 155 at the left-hand end of the body 
23 and also by a passageway 156 to the return passage 
way 21 so that the fluid will be drained from the end 
of the body 23 to prevent any pressure from being built 
up therein, in the same manner as the passageway 85 
returns fluid to the low pressure side of the system when 
fluid is collected within the interior 58 of the casting 12. 
The casting 2 has an inlet port 63 communicating with 
the hollow interior 58 thereof, while the casting 13 has 
an outlet port 65 for the return of excess fluid not under 
compression in the hollow interior 57 thereof, to tank. 
As pointed out hereinabove, the pump may be operated 

in either a clockwise or counterclockwise direction. Re 
ferring to FIG. 5, the disk 46 has inlet ports 66 and 67 
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which are diametrically disposed. In the figure, the ports 
66 and 67 are shown on the Suction side of the compres 
sion ring when the rotor is to be driven in a counterclock 
wise direction. When the ports 66 and 67 are shifted 90° 
into the position illustrated in FiG. 10, then such ports 
are located on the suction side of the ring when the rotor 
is driven in a clockwise direction. In this particular sit 
luation, the shifting of the ports occurs through an arc of 
90, which is accomplished by the use of a gear 68 having 
teeth engaging the teeth of the sector 56. The gear is 
secured by a key 69 to a shaft 71 which is sealed in an 
aperture 72 of the casting 12 by an O-ring 73. The gear 
abuts a shoulder 74 on the shaft 7 and the gear and 
shaft are locked in adjusted position by a nut 75 bearing 
against a washer 76. The forward end of the shaft 7. 
has a hexagonal head 77 or other means by which it may 
be rotatably adjusted. The periphery of the disk 46 is 
cut away at 78 to form a recess for receiving a key 79 
which limits the travel of the disk arcuately when ad 
justed by the gear 68. When the disk is adjusted to a 
position as illustrated in FIG. 7, the rotor is to be driven 
in a counterclockwise direction. When the disk is shifted 
in a counterclockwise direction to have the end 8 of the 
recessed portion 78 strike the key 79, then the ports are 
in position to have the rotor drive in a clockwise direc 
tion, as illustrated in F.G. 10. The key 79 is retained 
in position in recesses 82 in the annular flanges 15 of the 
castings 12 and S3 and in the keyway 83 in the central 
casting ai. Similarly, the key is effective for retaining 
the compression ring 62 in position, being extended 
within a slot 84 contained therein. The fluid being 
pumped will lubricate the hubs 45 and 47 with the bear 
ing Surfaces of the sleeves 44 and any fluid under pressure 
which may pass into the well 53 and about the bearings 
52 and sea 53 is relieved through an crifice 85 connected 
to the intake port 63. 

After the disk 46 is set into the dotted or dot and dash 
line positions, as illustrated in FIG. 5 or in FIGS. 7 or 10, 
to have the shaft 22 driven in a clockwise or counter 
clockwise direction, the proper rotation of the shaft will 
cause fluid from the intake port 63 to pass through the 
intake ports 65 and 67 of the disk 46 into the area be 
tween the vanes, the rotor, and the internal generated 
surface of the compression ring 62. This fluid will be 
carried forwardly on the rising side of the generated sur 
face without compression and on the falling side of the 
surface will compress the fluid and force it through the 
orifices 27 and 28 and into and frcin the passageway 32. 
Such a delivery of fluid will occur in either direction of 
rotation of the shaft 22 depending upon the adjustment 
of the ports of the disk 46. In this manner, a maximum 
delivery of fluid will be obtained from the outlet passage 
way 59. 

By adjusting the disk 43 and the ports 86 and 87 
thereof relative to the ports 65 and 67 of the disk 46, the 
amount of delivered fluid under pressure may be Varied. 
When the disk 48 has the ports 86 and 87 in alignment 
on cpposite sides of the rotor 24 with the intake ports 
65 and 67, as illustra?ted in FGS. 7 and 9, all of the fluid 
will be delivered to the compression side of the pump 
and will be pressurized and delivered from the port 59, 
thereby delivering the maximum capacity of the pump. 
When the disk 43 has been rotated a maximum amount 
to have the ports 86 and 37 disposed in substantially 90 
offset relation to the ports 66 and 67, as illustrated in 
FIGS. 7 and 8, then the fluid delivered from the ports 65 
and 67 will be returned through the ports 36 and 87 to 
tank through the port 65 of the housing without being 
pressurized. in a shifted position of the ports 85 and 87 
between the positions illustrated in FIGS. 8 and 9, a por 
tion of the fuid will be returned to tank while another 
portion thereof will be pressurized and delivered through 
the port 55, the amount of which is controlled by the lo 
cation of the ports 86 and 87. Such location may be ac 
complished manually by any means for rotating the hub 
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47 and disk 48. The same arrangement for clockwise ro 
tation of the shaft 22 is illustrated in FIGS. 10, 11 and 
12. A plurality of apertures SC are provided through 
the disk 56 for controlling the flow of fluid from the dis 
charge ports 86 and 87 to prevent it from moving from 
an intake area in the rotor 24 which is not to be directed 
to tank. The fluid can only pass from the ports 86 and 
87 through the uncovered apertures 80, to thereby posi 
?tively control the areas from which the fluid may be dis 
charged. 

Preferably, however, automatic compensating means 
are provided which may be preset to deliver the desired 
amount of fluid from Zero to maximum after the initial 
delivery of ful capacity under normal pressure. The 
arrangement is Such that in initiating the pump operation 
the Set delivery of fluid will occur to perform operations 
at normally delivered pressure, after which, when the 
preSSure builds up on the fluid, the mechanism will be 
operated to shift the disk 48, to thereby reduce the amount 
of fluid being delivered at an increased holding pressure 
or at a substantially higher pressure. 
The Well 57 is connected by a passageway 88 to a pas 

Sageway 89 which is connected by passageways 91 to each 
end of a bore 92 of the casting 3. When the rotor is 
to be driven in the counterclockwise direction, as shown 
in F.G. 5, the left-hand end of the bore 92 contains a 
plug 93 which is threaded therein and sealed thereto by 
an O-ring 94. A stem 95 has a threaded end 96 threaded 
into the end of the plug 93, with its forward end contain 
ing a washer 9, which is pressed upon the reduced end 
portion 97 against the shoulder formed thereby. The 
washer acts upon a spring 93, the opposite end of which 
engages a shiftable control valve S9 which is located in 
the opposite end of the bore and urged by the spring 
against a plug 65 which is threaded in the end of the 
bore and sealed therein by an O-ring 162. The passage 
way 56 at the right-hand end of the bore, as illustrated in 
FiG. 6, enters a plurality of passageways 183 into a cavity 
i{4 within the bore. A hollow stem 85 on the end of 
the valve 99 extends within the plug Gi into the cavity 
i04. A passageway 1896 in the stem 105 is connected 
by a plurality of passageways 7 to an annular recess 
283 of the bore 92 through passageway 99 into an an 
nular recess Aji of a bore 12. 
As illustrated in FIG. 5, the bore 2 contains a 

pistoia E3 having on one side thereof rack teeth S4 
which mesh with the teeth of a gear E5 which is dis 
posed in driving relation to a gear 15 in mesh with the 
teeth of the sector 56 of the hub 47. The gears 15 
aid 3:5 are journaled upon the extending portion i7 
of the shaft 71, having a reduced end portion 118 jour 
naled in an aperture i9 in the casting 13. A passage 
way 25 is provided through the shaft portion i7 hav 
ing outlet passageways i22 which communicate with the 
hollow interior 64 of the casting on the intake side there 
of. The fluid delivered to the recess if shifts the pis 
ton 13 to the left to the position illustrated in FIG. 5. 
As the pressure builds up on the fluid, the pressure in 
the cavity 64 acting on the stein 365 will overcome the 
pressure of the spring 93 and the waive 99 will shift to 
the left, connecting the ports G7 with the annular re 
cess E23. The fluid delivered to the recess 23 passes 
through passageways 24, 12) and 25 to the annular 
recess 25 cin the lefthand end of the piston i3 to cause 
the piston to shift to the right. The fluid ahead of the 
pisten 3 is conducted through the passageway 69, the 
annular recess 08, through the passageways 27, through 
the passageway 28 of the stern 29 of the valve 99 into 
the central portion of the bore 92. An annular recess 
;35 in the wall of the bore 92 is connected by a passage 
way 32 to the aperture 19 in which the end of the 
extending portion i? 7 of the shaft 71 is located so that 
the fluid from the central portion of the bore can pass 
through the passage 32, the passageways 21 and i22, 
to the intake side of the recess 64 of the housing. Each 
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end of the bore 12 is provided with a plug 433 which is 
threaded therein and sealed by an O-ring 234. A stem 
135 extends forwardly of the plug and is supported for 
adjustment therein by a threaded end 236 which is 
threaded into the end of the plug. Frotective caps 42 
are threaded to the plugs 33 to protect the threads 136 
of the stem 35. A lock nut 37 secures the Steina in 
position after adjustment and an O-ring 33 seals the 
stem to the inner bore of the plug i33. The steins are 
adjusted to limit the travel of the piston 13 in either 
direction, thereby controlling the travel in rotation of the 
hub 47 and the position of the ports 86 and 87 of the 
plates 43, to thereby control the amount of fuid being 
delivered by the pump to provide the desired delivery at 
normal pressure and a reduced delivery at a higher pres 
sure. When operating the pump, fluid at a normal pres 
sure will be delivered until certain functions, such as the 
operation of clamps and slides, required of the normal 
pressure fluid will be performed, after which, upon the 
increase of pressure of the delivered fiuid resulting there 
from, the piston 153 will automatically shift, advancing 
the ports 86 and 87 an amount limited by the stem 35 
which controls the reduced rate of delivery of fuid, the 
pressure on which is substantially increased to perform 
further work, such as a punching or riveting operation. 
The higher pressure will be delivered to the system until 
the cycle of operation is complete and a by-pass valve 
opens to drop the pressure therein. When the pressure 
is reduced to substantially the normal or initial pressure 
delivered by the pump, the spring 98 will shift the valve 
99 to the right to the position illustrated in Fig. 6. 
The above description applies to the pump when the 

rotor is operating in a counterclockwise direction. When 
it is desired to rotate the pump in a clockwise direction, 
the nut 75 on the shaft is is loosened and the head 7 
of the shaft adjusted to shift the ports 66 and 67 from 
dotted position illustrated in Fig. 5 to the dot and dash 
position thereof. These positions are illustrated in FIGS. 
7 and 10 respectively. The plug 93 and stein 95 and 
the plug 10i and valve 99 are removed from the ends 
of the bore 92 and are interchanged and inserted in the 
opposite ends so that the plug 61 and waive 99 will 
be on the left-hand end of the bore 92, as illustrated in 
FIG. 6, and the plug 93 and stem 95 will be on the right 
hand end thereof. As illustrated in FGS. 10, if and 12, 
the position of the piston 13 is reversed from that ilius 
trated in FIGS. 7, 8 and 9 to shift the disks 433 in the 
opposite direction due to the shifted position of the in 
take ports 66 and 67 and the opposite direction of ro 
tation of the rotor. The ports 36 and 37 will bear the 
same relationship to the shifted ports 66 and 67 when 
the pump is driven in a clockwise direction for delivering 
maximum or reduced volume of fluid at normal or higher 
pressure, the same as described above when the pump is 
driven counterclockwise. 
To permit the same automatic operation of the plates 

48 when the motor is driven in a clockwise direction, 
reversing passageways 110 and 20 are employed which 
are illustrated more specifically in FIGS. 3 and 4 and in 
FIGS. 13 and 14. It will be noted that the section of 
FIG. 3 passes through the port 30, while the section 
of FIG. 4 passes below the port 420. The passageway 
89 communicates with the passageway 553, while a 

similar passageway 123 at the opposite end of the bores 
communicates with the passageway 28. A passageway 
124 communicates with the passageway 23 and a similar 
passageway 124 communicates with the passageway 29 
at the opposite end of the bores. This is also shown in 
FIGS. 13 and 14, the broken portions being effset sec 
tions at opposite ends of the bores. AS pointed otii here 
inabove, when the fluid under pressure passes into the 
annular passageway 193, it communicates with the 
passageway 50 through passageway 3,539 which communi 
cates with the annular groove 11 in the bore iÉ2. This 
causes the piston 3 to shift to the opposite end of the 
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3 
bore and thereby rotate the plate 48 to regulate the maxi 
mum amount of fluid being delivered. As the pressure 
increases after certain work is performed at normal pres 
sure, such as operating clamps, slides and the like, the 
pressure of fluid will increase, shifting the valve 99 and 
directing the fluid under pressure into the annular groove 
:23. The annular groove 23 delivers pressure from the 
passageway 24 to the passageway 120 from which it 
is directed from the passageway 25 to the annular groove 
226 at the opposite end of the bore 52 to cause the 
piston ii.3 to return to its initial position, thereby re 
ducing the amount of fluid delivered and permitting the 
useful horsepower of the pump to increase the pressure 
of the reduced amount of delivered fluid. This increase 
in pressure will complete the cycle of operation by per 
forming a pushching, riveting or similar operation, after 
which the fluid of the system is by-passed to tank and 
the pressure in the pump drops, permitting the spring 93 
to return the piston 99 to its initial position ready to 
perform a new cycle of operation upon the changing of 
the workpiece. Through the use of the passageways is 9 
and 20, it will be readily seen that by reversing the posi 
tion of the elements in the bores 92 and 12 the pump 
will operate in the opposite direction and the flow of 
fluid in passageways 10 and 52 will be such that the 
same sequence in shifting of the piston E3 and the valve 
99 will take place. 
By employing a pressure regulated valve 42 at the 

outlet 65, the fluid to be delivered to tank is maintained 
at a pressure substantially lower than normal pressure 
and can be used as pilot pressure for operating control 
valves of a system. Thus, the pump is able to deliver 
fluid at pilot pressure, at normal pressure, and at a high 
Working pressure. These pressures may vary substan 
tially from each other but may be, for example, in the 
nature of 300 lbs. for the pilot pressure, 1000 lbs. for 
the normal pressure, and 5,000 lbs. for the high pressure. 
While the pump operates satisfactorily with the disk 

43 directly engaging the rotor 24, it will be noted in FIG. 
1 that a disk 59 is disposed between the left-hand face of 
the rotor 24, compression ring 62 and the discharge disk 
43. The disk has a slot therein for receiving the key 
83 which positions the disk and retains it stationary rela 
tive to the disk 48 which is rotatable 90° relative thereto. 
The disk 58 has diametrically opposite areas 62 and S63 
containing a plurality of rows of apertures 82 through 
which the unpressurized fluid passes to the elongated out 
let ports 86 and 87 to tank. When the disk 48 is rotated 
from the position illustrated in FIG. 9 toward the position 
of FIG. 8, the apertures 88 will be progressively uncovered 
and more of the intake fluid will pass to tank and a re 
duced amount will be pressurized. The apertures 38 con 
file the discharge of fluid from the area uncovered and 
revent drainage from areas not to be affected. The com 

munication of the apertures 36 with the outlet 37 is ilius 
trated in FIG. 15 along with the teeth 56 by which the 
disk 48 is rotatably adjusted. 

Referring to FIGS. 16 to 27, another form of the inven 
tion is illustrated to show that the structure of the inven 
tion may be applied to other types of pumps. The pump 
is known in the trade as the sirocco pump and comprises 
a rotor 17s operating within a compression ring 172. 
Within the recesses 573 of the ring, the projecting teeth 
274 of the rotor draw in the fluid on one part of the ring 
and compress the fluid on another part thereof. The 
ring and rotor are of conventional form well known in 
the art and the actual shape of the teeth and recesses is 
not described herein in detaii. The pump has a housing 
which is cast in three parts, the rotor and ring enclosing 
the central casting portion .75 and intake and exhaust 
casting portions 76 and 577, respectively, the adjacent 
ends of which extend over and are sealed to the central 
portion i75. The intake portion 176 has an intake open 
ing 70 communicating with an annular passageway 78 
by which the fluid is directed against the face of a plate 
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i.79 containing an intake aperture 18, shown more 
specifically in FIG. 26. The aperture is illustrated by a 
Solid line when the pump is operating in one direction 
and in broken line when the plate is turned over about a 
horizontal line to permit the pump to operate in the op 
posite direction. 
A shaft 82 extends through the three casting portions 

575, 75 and 177 and is supported at the driven end by a 
floating type of roller bearing 83 disposed within an aper 
ture 34 at the end of the casting portion 176. A seal 
i85 is secured within an aperture in the casting portion in 
engagement with the shaft. A Securing plate i86 con 
tains a sealing element 87 which further seals the shaft 
i82 at the driven end thereof when the plate is secured 
by a plurality of screws i88 to the front face of the casting 
portion 76. An annular rib 39 on the shaft 182 en 
gages an annular bushing 191 which abuts the rotor 171. 
The rotor has a central splined aperture 192 which en 
gages the splines 93 on the shaft which is retained 
against endwise movement by the confinement of the rotor 
between the plates 79 and 269. 
The shaft has a barrel 294 disposed thereon secured 

against rotation relative to the shaft by a pin 195 which 
is inserted in position through an aperture 90. The bar 
rel rotates with the rotor and discharge apertures 95 
are aligned with apertures 197 in the barrel in which a 
spring 98 urges a plunger 199 against a ball 26 which 
engages a seat 22 at the mouth of the discharge apertures 
596. The discharge apertures 95 are located between 
the teeth 74 of the rotor and since there are eight teeth 
illustrated, with eight areas therebetween, eight of the 
balls are provided, urged against the seats 282 of the aper 
tures. The apertures 96 are joined to the recesses be 
tween each pair of teeth 74 by a pair of apertures 203. 
When the balls are unseated one after the other, the firidia 
the recess between the teeth 74 is pressurized and forced 
past the balls and recesses 204 located in the outer pe 
ripheral face of the barrel. Any drainage of oil under 
pressure to within the recess 97 will pass therefrom 
through the aperture 285 to the drain discharge port. 
A washer 266 forces the barrel 394 against the rotor 7 
through the pressure produced by a nut 207 screwed upon 
the thread 28 of the shaft. 
A washeriike plate 2G9 is mounted against the left-hand 

face of the rotor 73, the ring 72 and the central casting 
portion 75. The casting portion 177 abuts the outer 
portion of the ring and the casting portions 175, 76 and 
177 are secured together by a plurality of screws 2: 
which extend therethrough and through the disks 79 and 
239, all of which are retained in fixed relation to each 
other. A pair of G-rings 212 is disposed in slots in the 
peripheral wall of the central casting portion 75 engag 
ing the inner surface of the overhanging Sections of the 
casting portions 76 and i7, and O-rings 253 and 2.4 
sea the faces of the central casting portion 175 and the 
disks 9 and 29. 
A disk 2:5 is mounted within the casting portion 77 

and disposed in abutting relation to the disk 29. The 
disk carries a hub 26 having Sealing rings 2.7 on its 
outer face which engage an internal annular surface 258 
within the casting portion 77. The hub 26 has a re 
duced annuliar extension 29 provided with a plurality of 
teeth 22; which are in engagement with the teeth 222 of 
a cylindrical rack 223 which will be described more fully 
hereinafter. Sy means of the rack teeth 222 and teeth 
223, the hub 235 is rotatably adjusted for changing the 
position of the disk 2:5 relative to the disk 2.69. The 
disk 25 and hub. 2:6 are retained against eindwise move 
ment by a shoulder 224 on the interior surface of the cast 
ing portion 77. 
The left-hand end of the casting portion 277 contains a 

cylindrical recess 225 in which a floating type of roller 
bearing 226 is mounted for supporting the left-hand end of 
a shaft 82. A lock type nut 227, secured upon the 
thread 228 of the shaft, Secures the inner race of the bear 
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ing to the shaft and the shaft is permitted to move end 
wise in the floating type of bearings 83 and 226. An 
end cap 229 is secured to the left-hand end of the casting 
portion 577 by a plurality of screws 231, sealed thereto 
by an O-ring 232. 
The hub 26 has an annular boss 233 for supporting 

one end of a fiat coil spring 234, the end 235 being Se 
cured in an aperture 236 through the boss. The opposite 
end of the spring is secured to an aperture 237 in an in 
Wardly directed annular flange 238 in a ring worm gear 
239, the outer surface of which is in rotatable engage 
ment with the inner surface of a cylindrical aperture 24 
in the casting portion 77. The worm wheel teeth 242 
are engaged by a thread 243 of a worm 244 which is 
mounted in a boss 245 of the casting portion 77, as illus 
trated in FIG. 19. The worm has an enlarged end 246 
containing an annular slot 247 in which an O-ring 248 
is placed for engaging the inner cylindrical surface 249 
in the boSS. A large head 252 containing a hexagonal 
aperture 256 is provided on the end 246 on the head of 
the worn 244 in engagement with a washer 252 for se 
curing the lead screw against shifting to the left. A nut 
253 threaded on the opposite end of the won against a 
washer 254 prevents the lead screw from shifting to the 
right. The left-hand end of the worm has an annuiar 
slot 255 therein for receiving an O-ring 256 which en 
gages the surface 249 to thereby seal the left-hand end 
of the worn with the wall of the cylindrical aperture 
257. A knob. 258 is secured by a pin 253 to the outer 
end of the worn 244, permitting it to be manually rotated 
to thereby rotate the ring worm gear 239 to tension the 
Spring 234, for a purpose which will be explained herein 
after. 
The disk 289, as illustrated more specifically in FIGS. 

22 and 25, is provided with an area 265 containing a 
plurality of rows of apertures 262 which are disposed 
adjacent to the reduced voiume areas 263, 264 and 265 
of the pump. If the apertures are not covered by the 
face of the disk 25, the fluid normally being compressed 
in the areas will pass from the apertures 262 through 
the disk 25 into the area 266 within the casting portion 
77. The disk 2:5, as illustrated more specifically in 
FEG. 21, has a Seini-cylindrical recess 2.67 containing a 
plurality of apertures 263 which cornmunicates with the 
area 266. When the recess 267 of the disk 255 does not 
extend over the area 25 containing the apertures 262, 
full volume of intake fluid will be pressurized in the 
reduced area Zones 263, 264 and 2.55 and full volune 
of pressurized fluid will be delivered from the pump. If, 
however, the recess 257 of the disk 2:5 extends over the 
group of the apertures 252 within the area 262, the full 
intake of fluid will pass through the apertures 252 into 
the receSS 267 out through the apertures 258 and into 
the area 266 which communicates with a discharge port 
269 illustrated more specifically in FEG. 20. When the 
recSSS 267 covers a portion only of the area 265, some 
of the full intake of fluid will pass to the discharge aper 
ture 269 and the remainder will be pressurized and passed 
through the apertures 283 into the apertures 96, past 
the bails 23, past the barrei S94, through apertures 2ii. 
into a pressure area 272 which continunicates with a 
pressure delivery port 273, as iiiustrated in FIGS. 17 
and 20. It will be noted from FG. 23 that the secur 
ing screws 2i; are equally spaced, thereby perinitting the 
casting portion 76 to be positioned through 360°, there 
by locating the intake port 573 at intervais of 45 which 
may be reduced by adding additional equally spaced 
apertures and screws 2:1 to the assembly. 
A recess 27 in the face of the disk 225 has an arctiate 

pointion 274 of greater radius than the connecting arcuate 
portion 275 which is of less radius. The portion 274 
extends beyond a plurality of cylindrical recesses 277 
in the area 275 in the disk 299 disposed diametrically 
opposite to the area 26i containing the apertures 262. 
The arcuate Section 275 of less radius is advanced along 
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the area 273 between the two rows of recesses 277 in 
communication therewith. The pressure of fluid in the 
recesses 277 balances the pressure in the apertures 252 
which are covered by the face of the disk 215. As more 
and more of the apertures 262 are uncovered, fewer and 
fewer of the recesses 277 are provided with fluid so as 
to thereby produce a balance on opposite sides of the 
disk 269 as the disk 2:5 is adjusted relative thereto. 
An aperture 279 extends into the disk 2.69 communicat 
ing the pressure area at the central aperture of the disk 
with the recess 278 in the face thereof. The spring 234, 
the fluid which is by-passed through the aperture 269, 
and the high pressure fluid in the area 272 urge the disk 
245 against the face of the disk 269 with increasing pres 
sure as the pressure of the fuid is increased. It is to 
be understood that the fluid by-passed to tank froin the 
discharge port 269 may be passed through a pressure 
regulating valve which will increase the pressure on the 
disk 255 and supply fluid at a pressure lower than the 
normal pump pressure. As pointed out hereinabove, the 
low pressure fluid may be employed for operating aux 
iliary elements, particularly those of a fluid control sys 
tem requiring a pilot pressure. 
The spring 234 winich initially applies pressure to the 

disk 215 retains it in partially sealed relation to the disk 
289 at all times. The winding of the spring by the turn 
ing of the knob. 258 produces a tension which must be 
overcome when the hub 26 is rotated. For rotating the 
hub by pressure means, the cylindrical rack 223 has its 
teeth 222 engaged with the teeth 22A at the end of the 
hub 216. The body of the cylindrical rack has one end 
larger in diameter than the other, both ends being recip 
rocably mounted within a pair of sleeves 281 and 282 of 
different internal diameters secured by the threads 280 in 
an aperture 284 at the ends of a boss 233 on the casting : 
portion 277, sealed therein by O-rings 285. The cylindri 
cal rack is illustrated as having been shifted to the right 
in position to be moved toward the left when the pressure 
fluid in the area 272 engages the annular shoulder 286 on 
the body thereof. e sleeves 231 and 282 have threaded 
elements 292 sealed therein by an O-ring 293 disposed 
in the annular slot in the body. The inner ends of the 
elements 292 have a head 294 thereon with a hexagonal 
stem 295 provided in extension thereof. The hexagonal 
stem projects into a hexagonal aperture 296 of a stud 297 
which is screwed into a threaded aperture 298 within the 
ends of the cylindrical rack element 223. The stud 297 
strikes the heads 294 when the cylindrical rack is moved 
to the left and right, thereby limiting the amount the 
plate 225 is angularly adjusted and the maximum and 
minimum amount of pressurized fluid which the pump 
can deliver. Any fluid collected in the ends of the sleeves 
281 and 282 interfering with the operation of the cylin 
drical rack 223 will be forced into the by-pass area 266 
from the passageways 291, annular recesses 299 and pas 
sageways 290 illustrated in FIG. 23. The elements 292 
are turned by a wrench inserted in the hexagonal aper 
tures 385 in the ends thereof and locked in adjusted posi 
tion by the nuts 382. 
When the cylindrical rack 223 is advanced to the left, 

as illustrated in FIG. 20, the ring worm wheel 239 is 
rotated to wind up the spring 234 to thereby require an 
increased pressure of fluid acting on the shoulder 286 to 
produce the movement of the rack and change the posi 
tion of the disk 215. When normal resistance to the flow 
of fluid is present, the full capacity of the pump will be 
delivered. When the resistance to flow is increased, the 
resulting increased pressure shifts the cylindrical rack 
223 to the left, rotating the disk 255 and reducing the 
amount of delivered fuid while increasing its pressure 
until the resistance to flow is overcorne or the capacity 
of the pump has been reached. The rotation of the disk 
25 by the rack 223 winds the spring 234 beyond that 
et by the worm 244 to thereby require an increase of 

pressure to further shift the rack 223 which thereby 
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causes a further decrease in the delivery of the fluid and 
an increase in the pressure thereof. A constant delivery 
below maximum rate can be obtained if the spring 234 
is omitted and a connection is made between the worm 
ring 239 and the hub 216. Such a construction will per 
mit the adjustment of the disk 215 by the rotation of the 
worm 244 to obtain a reduced supply of pressurized fluid. 
When the worm ring 239 is not connected to the hub 26, 
a lever may be connected thereto to produce the adjust 
ment of the disk 215. The lever may be connected to 
an operated device which will shift the disk when it 
reaches a selected point in its travel to by-pass the fluid. 
If pressure is required to maintain the device in position, 
the disk 255 will be shifted back toward its initial posi 
tion, closing off a portion of the by-pass area to cause a 
pressure to be applied to the device to return it to the 
desired position. Separate passageways may be employed 
to supply fluid to the shoulder 286 of the cylindrical rack 
223 to control its movement irrespective of the pump de 
livery or pressure. When the direction of operation of 
the pump is changed, the sleeves 231 and 282, along with 
the cylindrical rack, are reversed end for end in the boss 
283 of the casting portion 177. 
The differential cylindrical rack 223 permits the spring 

234 to shift the rack to the right to its initial position 
when the pressure is removed from the differential area 
286 thereof. By adjusting the hexagonal stems 295 in 
rotation, the degree of movement of the cylindrical rack 
223 to the left and right is thereby controlled. The lim 
itation of the rack when shifted to the left controls the 
maximum output of the pump while the stop position 
ing of the cylindrical rack to the left, as viewed in the 
figure, limits the minimum amount of fluid which can be 
delivered. Thus, if the pump is rated at 22% gations 
per minute, the adjustment of the right-hand stop sleeve 
could limit the maximum delivery of the pump to eighteen 
galions, and by the adjustment of the left-hand stop sleeve 
the minimum number of gallions delivered could be small, 
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say zero to four or five gallons. The pressure of the fluid 
to be delivered is controlled by the tension of the spring 
234 which must be overcome by the pressure of the fuid 
in the area 272 acting upon the shoulder 286 to shift the 
cylindrical rack to the left. It is to be understood that 
the casting sections 76 and 77 may have core areas 385 
therein to reduce the material and weight thereof. Such 
areas may be omitted and the material could be removed 
from between the screws 21:. Locating pins 309 may 
be employed to properly align the casting portion and 
disks 179 and 209 when being assembled. 

Referring to FIGS. 28 to 31, a reciprocating type of 
pump is illustrated, that wherein a housing 308 has an 
intake port 309 and a pressure discharge port 3:1. The 
spill-off or by-pass port 322 is disposed on the opposite 
side of the housing. The housing is provided with a 
rotatable cylindrical element 353 containing nine cylinders 
354 having therein pistons 325 which are operated in 
reciprocation by a driven tiited swash plate which can 
be angularly fixed, not herein illustrated. During a single 
revolutoin of the element 313, each of the nine pistons 
315 will have moved to the right, as illustrated in the 
figure, to draw in a supply of intake fluid and will have 
moved to the left to exhaust the pressurized fluid in a 
complete reciprocating cycle thereof. Each of the cylin 
ders 34 is joined by a passageway 336 to an aperture 357 
which communicates with a reservoir 358 joined to a 
passageway 389 which communicates with the outlet port 
3. The passageway 317 is extended to provide an aper 
ture 320 containing a spring 321, the tension on which 
may be changed through the adjustment of a Supporting 
plug 322. The springs 325 hold the balis 323 against seats 
324 at the bottom of the passageways 3.7 with a light 
pressure. The balls prevent a return fiow of fluid from 
the pressure side of the pump. 
A plate 325 is disposed at the end of the rotatable 

element 313 and secured in fixed position to the housing 
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398 by a key 326. The plate has a plurality of apertures 
327 disposed angularly inward toward the center of the 
plate 325 from the annular intake reservoir 328. The 
plate also has rows of a plurality of apertures 335 which 
are disposed at an angle from the inner portion of the 
plate toward the outer periphery thereof substantially 
parallel to the passageways 327. With this arrangement, 
the apertures 327 and 33 communicate with the cylinders 
314, the apertures 327 communicating with the reservoir 
328 and the apertures 33 communicating with a recess 
332 disposed inwardly of the reservoir 323 out of con 
munication therewith. The recess 332 communicates 
through a plurality of passageways 333 and 334 with an 
annular passageway 335 which communicates with an 
annular passageway 3438 in the housing 338. The pas 
Sageway 336 communicates with the spill-over or by-pass 
port 32 to direct the by-passed fluid to tank. The recess 
332 and the plurality of passageways 333 and 334 are 
disposed within a rotatable element 336 which is sealed to 
the interior of the housing by the seating rings 337. The 
element 336 has a gear sector 338 on its left-hand end 
containing a plurality of teeth 339 which engage the teeth 
222 of a cylindrical rack 223. It is to be understood 
that an adjustable spring may be provided between the 
housing 308 and the rotatable element 336 to vary the 
pressure against which the differential cylindrical rack 
223 must operate to rotate the element 336 and thereby 
change the position of the recess 332 relative to the spil 
over apertures 33A. This controls the point at which the 
pressurizing of the fluid will occur within the cylinders 
354 during the upstroke of the pistons 3:5. In this ar 
rangement, a full discharge of fluid may be obtained from 
the pump or any less amount of fiuid may be discharged 
at the normal pressure. It will be understood that the 
pressure may be increased within the capacity of the 
driving motor when a great amount of fluid has been by 
passed through the by-pass port 32 so that only a small 
amount of fuid is being acted upon by the pistons. 

It will thus be seen that whether a vane, sirocco, recip 
rocating or any type of pump known to be suitable is 
employed, means may be provided for spilling off a part 
of the full intake of fiuid before pressurizing the remainder 
to thereby reduce the rate of delivered fluid and, if de 
sired, to increase the pressure thereof without any danger 
of heating the pump to damaging temperature. 
pump is constantly maintained cool by the full intake of 
fluid, and by discharging an amount before pressurizing, 
the amount delivered is thereby controlled both as to 
volume and pressure within the limits of the applied 
energy to rotate the pump. 
What is citained is: 
1. A hydraulic pump having relatively movable imei 

bers for pressurizing a fluid when delivered to an increas 
ing volume Zone aid delivered from a punp outlet from 
a decreasing voluine Zone, Said pump having an intake 
orifice through which fluid is delivered to said increasing 
volume Zone at a constant rate, outlet means from Said 
ecreasing volume zone to the outlet from said pi} inp 

from which pressurized fluid is delivered, and adjustable 
outlet means on said embers for by-passing a portion 
of said intake fluid from said delivery volune zone to a 
Second outlet from said pump before the pressurizing 
thereof to decrease the rate of delivery of pressurized 
fluid from said first outlet, whereby a full flow of fluid 
passes through the pump at all times even though only 
a portion thereof is highly pressurized. 

2. A hydraulic pump having relatively incvable men 
bers for pressurizing a fluid when delivered to an increas 
ing volume zone and delivered from a pump outlet froin 
a decreasing volume Zone, intake means through which 
fluid from the exterior of the pump is delivered to said 
increasing volume Zone at a constant rate, outlet means 
from said decreasing voluime zone to the outlet from said 
pump from which pressurized fluid is delivered, adjust 
able outlet means on said members for by-passing a por 
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4. 
tion of said intake fluid from said delivery volume Zone 
to a second outlet from said pump to prevent the pres 
Surizing thereof through said first outlet and to decrease 
the rate of delivery of pressurized fittid from said first out 
let, whereby a full flow of fluid passes through the pump 
at all times even though only a portion thereof is highly 
pressurized, and means for automatically increasing the 
flow of by-passing fluid for reducing the rate of delivery 
of pressurized fluid so that the pressure thereof may be 
substantially raised within the permissible limits of the 
driving power of the pump. 

3. A hydraulic pump having relatively movable mem 
bers having increasing and decreasing volume Zones there 
between for delivering fluid at a predetermined flow per 
minute from said decreasing volume zone for an applied 
power, said pump having two outlets, said members hav 
ing intake means for supplying fluid from the exterior of 
the pump at a constant rate to said increasing volume 
Zone, outlet means from said decreasing volume zone for 
highly pressurized fluid to one outlet from the pump, ad 
justable outlet means on said member for by-passing an 
anoint of said intake fluid from said second outlet froin 
the pump before it is highly pressurized from said de 
creasing volume Zone proportionate to the reduction of 
the delivery of the pressurized fluid from Said first outlet 
from the pump, and means for adjusting said adjustable 
outlet means for by-passing an additional amount of fluid 
from said second outlet from the pump from the decreas 
ing volume zone when the pressure on the highly pres 
surized fluid is substantially increased to reduce the vol 
ume which is delivered from said first outlet from the 
puimp, the increase in pressure and the decrease in volume 
providing a ratio within the ability of the applied power 
to handle. 

4. A hydraulic pump having two members which are 
rotated relative to each other to operate on fiuid in in 
creasing and decreasing volume zones therebetween, said 
pump having at least two outlets, one of said members 
having a passageway for delivering a desired amount of 
fluid at a predetermined pressure to said first outlet from 
the pump from Said decreasing volume Zone, and a pair 
of piates one at each side of said members, one of said 
plates having an intake passageway for the constant de 
livery of intake fluid to the increasing volume zone, the 
other of said plates having a discharge passageway 
through which the intake fluid may be by-passed to said 
Second outlet from the pump from the decreasing volume 
Zone at a rate inversely of the rate of delivery of pres 
surized fluid, whereby at a constant intake of fluid in the 
increasing volume Zone only a portion thereof may be 
highiy pressurized within the decreasing volume zone 
when an amount thereof is by-passed to the second outlet 
fron the puinp from the decreasing volume zone before 
being highly pressurized. 

5. A pump having a rotor and a compression ring with 
increasing and decreasing volume zones therebetween, 
Siots in the rotor, vanes in Said Siots engaging said coin 
pression ring, at least two outlet passageways from said 
pump for fluid in said rotor between said slots and out 
of communication therewith, plates cin each side of said 
rotor and ring, one of said piates havig an opening there 
in for the intake of fluid to said increasing volume Zone, 
the other of said plates being adjustable angularly and 
having an opening therein for by-passing fluid from the 
decreasing volume Zone through one of said outlets from 
the pump, the flow of said intake fiuid being at a constant 
rate, the flow of pressurized fluid from another outle 
froin the pump being at the same rate when said piate 
having the by-pass opening is in one position, with the 
rate of delivery of pressurized fluid from another said 
outlet from the pump changing with the change in angu 
lar position of Said last plate for by-passing from the first 
outlet from the pump an amount of said intake fiuid from 
Said decreasing volume zone proportionate to the amount 
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of delivered fluid which remains to be pressurized in said 
decreasing volume Zone. 

6. A pump having relatively movable members for 
pressurizing a fluid passing from an increasing volume 
zone to a decreasing volume zone, a plate having a plu 
rality of apertures communicating with the decreasing 
volume zone, and a second plate movable relative to said 
first plate and having an aperture which may uncover 
some or all of the apertures of said first plate, said pump 
structure having a by-pass passageway to an outlet from 
said pump to which fluid from said apertures in the first 
said plate is conducted to permit the remainder of the fluid 
in said decreasing volume Zone to be pressurized and de 
livered from a second outlet of the punip. 

7. A pump having relatively movable members for 
pressurizing a fluid passing from an increasing volune 
Zone to a decreasing volume Zone, a plate having a plu 
rality of apertures communicating with the decreasing 
volume zone, a second plate movable relative to said first 
plate and having an aperture which may uncover some or 
all of the apertures of said first plate, said pump structure 
having a by-pass passageway to an outlet from said pump 
to which fluid from said apertures in the first said piate 
is conducted to permit the remainder of the fluid in said 
decreasing volume Zone to be pressurized and delivered 
from a second outlet of the pump, and means for mov 
ing said second plate including piston means in commu 
nication with the pressurized fluid delivered from said 
decreasing volume zone for moving the piston means 
endwise and shifting the second piate when the pressure 
of the decreasing volume zone changes. 

8. A pump having relatively movable members for 
pressurizing a fluid passing fronn an increasing volume 
zone to a decreasing volume Zone, a plate having a plu 
rality of apertures communicating with the decreasing 
volume Zone, a Second plate movable relative to said first 
plate and having an aperture which may uncover some or 
all of the apertures of said first plate, said putap structure 
having a by-pass passageway to an outlet from said pump 
to which fluid from said apertures in the first said plate 
is conducted to permit the remainder of the fluid in said 
decreasing volume zone to be pressurized and delivered 
from a second outlet of the pump, and piston Imeans for 
moving said second plate disposed in communication with 
the pressurized fiuid delivered from said decreasing vol 
ume zone moving the piston means endwise and shifting 
the second plate when the pressure of the decreasing vel 
unne Zone changes, said piston means being removable and 
insertable end for end and other of said pump parts being 
rearrangeable to permit the pump to be rotated in the 
opposite direction. 

9. A hydraulic pump having a housing and relatively 
movable members for drawing in fluid in one position of 
the members and for forcing the fluid from the pump in 
another position thereof, said housing having an inlet 
port, an outlet port from said pump, means within the 
housing associated with the members for providing an 
adjustable by-pass to a second outlet from said pump, 
said members when moved relative to each other pro 
ducing a full intake of fluid through said inlet port, and 
means for directing some of the intake fluid into said by 
pass and second outlet port before it is pressurized so that 
only the remainder of the intake fluid will be pressurized 
and delivered from said first oritiet port, 

10. A vaine type hydraulic pump having a rotor and 
a compression ring for pressurizing a fluid delivered to 
an increasing volume zone and delivered from a decreas 
ing volume Zone, a housing for said pump containing an 
inlet port, an outlet port from said purap, and a by-pass to 
a second outlet from said pump, the increasing volutine 
zone producing a full intake of fluid through said inlet 
port, said decreasing volume Zone pressurizing that por 
tion of the intake fluid remaining from the unpressurized 
portion delivered to said by-pass and from the said second 
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outlet port, and means on said rotor within the housing for 
regulating the flow to said by-pass. 

11. A hydraulic pump for delivering a rated pressure 
of fluid, said pump having a housing containing an inlet 

5 port, an outlet from said pump and a by-pass to a Second 
outlet from said pump, means within the housing for 
drawing in a full intake of fluid through said inlet port, 
means within the housing for pressurizing at least Some of 
the intake fluid and delivering it from the pump from said 
first outlet, and means within the housing for directing 
some of the intake fluid to the by-pass and from the 
second outlet from the pump without being pressurized 
to the rated pressure to thereby reduce the amount of 
fluid pressurized to the rated pressure which is delivered 
from the first said outlet while retaining the pump cool 
by the passage of a full intake of fluid therethrough at 
all times during the pump operation. 

12. A pump having a housing containing an inlet port, 
an outlet from the pump and a by-pass to a second outlet 
from the pump, means within the housing for drawing 
in a full intake of fluid through said inlet port, means 
within the housing for pressurizing at least some of the 
intake fluid and delivering it from the first said outlet 
from the pump, means within the housing for directing 
some of the intake fluid to the by-pass and from the 
second outlet from the pump, said directing means em 
bodying a pair of plates one of which is angularly ad 
justed relative to the other, and means responsive to the 
pressure of the delivered fluid for angularly shifting said 
one plate for directing some of the fluid to said by-pass 
and second outlet from the pump. 

13. A pump having a housing, said housing having an 
inlet port and two outlet ports from the pump, a rotor in 
said housing having a shaft portion extending from each 
end thereof, said rotor having substantially radially dis 
posed slots with substantially radially disposed discharge 
passageways therebetween spaced from and out of coin 
munication with the slots, one of said shaft portions hav 
ing a passageway connected to the passageways between 
said slots, radially movable vanes disposed in said slots, a 
compression ring encompassing said vanes and rotor pro 
viding an increasing volume zone and a decreasing volume 
zone, disks abutting opposite sides of said rotor and ring, 
each said disk having a passageway extending there 
through, the passageway on one of said disks being in 
communication with a fluid supply delivered to the in 
creasing volume Zone from said inlet port, the passageway 
in said other disk communicating with a discharge area in 
communication with the decreasing volutine zone and one 
of said outlet ports, and means for adjusting said other 
disk to uncover at least a portion of said decreasing vol 
ume zone so that the fluid reinaining therein will be pres 
surized and delivered to said other outlet port and from 
said pump. 

14. A hydraulic pump having relatively movable pump 
ing members which provide a maximum rate of delivery 
of fluid at a desired pressure for a power input, said pump 
having an inlet port to the pump and two outlet ports 
from the pump, the rate of intake of fluid to said inlet 
port being substantially constant, one said outlet port 
from the pump having an adjustable means within the 
housing associated with the members for by-passing a 
variable portion of the intake fluid before being sub 
stantially pressurized while the remaining portion is de 
livered from the other outlet port and from the pump after 
being pressurized, the reduced rate of delivery of the 
fluid from said other outlet port from said punp per 
mitting the pressure thereof to be increased to such pro 
portion as is within the permissible limits of the power in 
pui. 

15. A hydraulic pump having relatively movable pump 
ing members and a rate of delivery of fluid at a desired 
pressure when driven at a constant speed by a power 

75 Source, said pump having an intake orifice through which 
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fluid is delivered at a constant rate and two discharge 
orifices from the pump, and means within the housing 
associated with said members which is responsive to an 
increase in pressure of the delivered fluid for reducing the 
rate of delivery of pressurized fluid from one of the dis 
charge orifices and raising the pressure thereof within the 
limits of the power source while discharging other of the 
intake fluid from the second said discharge orifice and 
from the pump without being pressurized to said raised 
pressure. 

16. A pump having a housing, a rotor in said housing 
having a shaft portion extending from each end thereof, 
said rotor having substantially radially disposed slots 
with Substantially radially disposed discharge passageways 
therebetween spaced from and out of communication 
with the slots, one of said shaft portions having a pas 
sageway connected to the passageways between said slots, 
radially movable vanes disposed in said slots, a com 
pression ring encompassing said vanes and rotor provid 
ing an increasing volume zone and a decreasing volume 
zone, disks abutting the opposite sides of said rotor and 
ring, each said disk having diametrically disposed pas 
sageways extending therethrough, the passageways on one 
of said disks being in communication with a fluid supply 
delivered to the increasing volume Zone, the passageways 
in said other disk communicating with a discharge area 
in communication with the decreasing volume Zone, and 
means for angularly adjusting said other disk, said pump 
having two outlet ports leading from said housing, one 
communicating with the decreasing volume Zone, the oth 
er communicating with said discharge area from the 
decreasing volume Zone. 

17. A pump having a body, relatively movable means 
within said body for pressurizing a fluid, said pump hav 
ing two outlet ports for said fluid from the pump, an 
intake disk having an intake passageway at one side of 
said relatively movable means and communicating with 
an increasing volume zone of the punp, a discharge disk 
on the opposite side of said relatively movable means 
having a by-pass discharge passageway communicating 
with a decreasing volume Zone, and means for adjusting 
said discharge disk for discharging a desired amount of 
intake fluid from the decreasing volume Zone and direct 
ing it from one of said outlet ports and the pump, the 
remaining amount of fluid being pressurized in said de 
creasing volume zone and discharged from said other 
outlet port, said pressurized fluid at reduced volume hav 
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ing the pressure thereof substantially increased when re 
sistance to the flow from said other outlet orifice is 
increased. 
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