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Francisco Angel Quiroz, Newark, N. J. 
Application July 19, 1945, Seria No. 605,980 

(C. 103-6) 9 Cains. 

This invention relates to improvements in ro 
tary pumpS Of the type in Which a number of 
pistons in a rotary member are actuated to move 
radially in corresponding cylinder bores by means 
of a Second member rotating eccentrically to the 
axis of rotation of said rotary member. 
An object of this invention is to provide an 

improved pump of this type, which is simple in 
Construction and inexpensive to manufacture 
and aSSemble. 
Another object is to provide a pump of this 

type With Simple means for changing the volu 
metric capacity of the pump, Without the neces 
sity of providing complicated extra, mechanism 
Or extra parts. 
Another object is to provide simple and inex 

pensive means in said pump for controlling and 
changing the pressure of the liquid to be pumped. 
Another object is to provide a pump of this 

character with an inexpensive indicator for read 
ing the amount of liquid being pumped. 
Another object is to provide an efficient and 

inexpensive pump which can be manufactured in 
production, particularly in Small units to be used 
for pumping oil for oil burners or similar work, 
Which are easy to adjust to meet the requirements 
of the Service, especially in relation to capacity 
and preSSUre. 
Other objects will be obvious or in part pointed 

out hereinafter. 
The invention accordingly consists in the fea 

tures Of construction, combinations of elements 
and arrangement of parts, as will be exemplified 
in the illustrative embodiment to be hereinafter 
described, and the scope of which invention will 
be indicated in the following claims. 

In the accompanying drawings in which I show 
an illustrative embodiment of my invention; 

Fig. 1 is a central vertical sectional view 
through the pump casing and its internal parts, 
along the line - of Fig. 2, showing the pistons 
in elevation, and other internal parts, partly in 
Section and partly in elevation or partly broken 
a Way. 

Fig. 2 is a vertical view along the line 2-2 in 
Fig. 1 showing the cover of the casing and other 
parts in elevation and the rotor and axle member 
in Section, and 

Fig. 3 ShoWS the cover of the casing and part 
of the casing upon. Which the capacity scale is 
mounted, all as seen from the top in Fig. 1. 

Similar reference characters refer to similar 
parts throughout the several views of the draw 
ingS. 

Referring first to Fig. 1, I provide a casing 3, 
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preferably a casting, generally cylindrical inform, 
closed at the left hand side by a wall 4 and open 
at the Opposite side, said casing having an ex 
ternal flange to receive the cover 39 which com 
pletes the housing of the pump. The Wall 4 is 
provided with a boss 5 Which is concentric With 
the axis of the casing and extends to the Outside 
of the casing at 6. In the center of the b0SS 5, 
and also concentric with the axis of the casing 3, 
is a tapered hole 7 which extends into the boss 6. 
At the bottom of the tapered hole 7 is provided a 
Smaller hole 8 which goes through to the Outside 
of the casing axially of the boss 6, and Which is 
counterbored at 9 to provide the necessary room 
for the nut Which holds the axle member firmly 
anchored to the casing. The boss 6 is externally 
threaded to receive a locking nut Which pro 
vides the means for mounting the pump on a 
vertical plate 2. This method of mounting is 
commonly used for Small pumps. It is obvious 
that other means for mounting the pump can be 
provided, such as a conventional base cast in 
tegral With the casing. Extending from the boss 6 
and along the outside of the Wall 4, are provided 
two radial bosses 3 and 4. The boss 3 has a 
passage f5 threaded at the outer end 6 to re 
ceive the Suction pipe connections to draw the 
liquid into the pump. The boss 4 has a dis 
Charge passage 7 which is also threaded at the 
outer end 8 to receive the pipe connections for 
discharging the liquid to be pumped. 
A cylindrical axle member 9, preferably made. 

of a hardened metal, is firmly secured in the 
tapered hole 1, in a position coaxial With the axis 
of the Casing, by means of the nut f, which 
forces the tapered end of the axle member 9 
against the Wall of the tapered hole by pulling 
the stud 20 Which is an integral part of the axle 
member 9. The part of the axle member 9 ex 
tending into the casing from the tapered hole 7 
is perfectly cylindrical and uniform in diameter 
throughout the entire length, and is provided with 
tWO ducts 2 and 22. The duct 2 is the suction 
duct through Which the liquid passes into the 
pumping cylinder bores and communicates at one 
end with the suction paSSage 5 and at the other 
end With a Suction port 23. Which discharges the 
liquid into the cylinder bores of a rotor 25. The 
duct 22 is connected at one end to the discharge 
passage 7 and at the other end to a discharge 
port 24 through which the liquid is forced out 
of the pump. The ports 23 and 24 are located 
diametrically opposite each other on the axle 
member periphery, and in a plane at right angles 
to the axis of the axle member width preferably 
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one-half the diameter of the cylinder bores, and 
should be as long as possible in radial length and 
yet leave between the ports a solid portion 26, 
wider than the diameter of the pistons, in order 
to prevent the liquid flowing back from bore to 
bore as the cylinder bores pass in rotation from 
One port to the other. 
The rotor member 25 is the heart of the pump 

and is made in the form of a disc wheel With a 
concentric hub 27, extending on both sides of 
the Wheel. A concentric hole 28 is provided and 
should be made deep enough to have Sufficient 
bearing area, for the rotor 25 as it rotates On 
the axle member 9. This is the only positive 
bearing that supports the rotor 25 in this pump. 
Usually in this type of pump the rotor member 
is actually supported by outside bearings and the 
axle member 9 is closely fitted into the hole 28 
so as to make a good seal and prevent the flow 
of liquid away from the regular course. This kind 
of construction is very expensive, since besides 
the extra parts that are required a perfect align 
Inent must be aSSured between Working parts to 
prevent jamming. One of the main purposes of 
this invention is to make the pump inexpensive. 
The central hole 28 is closed at one end by the 
wall 29 to prevent any liquid from leaking out, 
and to provide a support for the driving shaft 
30 which goes out of the casing through the 
Stuffing box 42. Sufficient clearance should be 
allowed between the gland 40 and the shaft 30 
to take up all the tolerance factors of misalign 
ment. The shaft 30 should be supported only by 
the packing 42 So as to allow the cover 39 to 
move freely whenever a change in position has to 
be made in order to change the capacity of the 
pump according to the scale 47 shown in Fig. 3. 
The rotor 25 is provided With a number of 

cylinder bores 3, the axis of each of which is 
located at a right angle to the axis of rotation. 
Operating in said cylinder bores, there are a 
number of perfectly fitted pistons 32, each hav 
ing at the outer end a deep circular tapered 
groove 35 to engage with, the tapered rim of the 
cup member 33 as will be hereinafter explained. 
The cup member 33 is preferably mounted on 

a needle bearing 34 which is inexpensive, flexible 
and long enough to provide, in a single bearing, 
sufficient bearing area to give a good support to 
the cup member 33. The bearing 34 is mounted 
in a housing 38 which extends out of the cover 
39, and is located in a position to cause the 
cup member 33 to rotate on an axis parallel to 
the axis of rotation of the rotor 25. In other 
Words the cup rotates eccentrically to the rotor 
25. Usually in this type of pump, when a cup or 
drum is used to operate the pistons, the pistons 
engage the inside wall of the cup only, as centrif 
ugal force is exclusively used to force the pis 
tons in their outward movement. Centrifugal 
force throws them against the inside wall of the 
Cup and the drum or cup Wall pushes them in 
for the inward stroke. This arrangement Will 
not Work Satisfactorily in small pumps, because 
the pistons are too light in weight, and since the 
centrifugal force decreases as the radius of gyra 
tion decreases when the revolutions per minute 
are constant, therefore, there is not enough cen 
trifugal force to compel the pistons to move in 
their outward stroke so as to produce good suc 
tion. Therefore, I have provided a tapered groove 
at the outer end of each piston to engage with 
the tapered rim 36 of the eccentric cup 33, where 
by to make the movement of the pistons positive 
in both directions, regardless of the speed of the 

O 

4. 
rotor or the weight of the pistons. The groove 
35 in the pistons should have the same taper 
angle as the taper angle of the rim of the cup 
33. This angle should be not less than 20 degrees 
in order that, with a very small clearance between 
the groove and the rim, the pistons will be 
allowed to move sideWays when the position of the 
pistons are at half stroke, and the angle formed 
by the axis of the piston and a radial line of the 
eccentric cup is greater. If the groove 35 and the 
rim 36 were not tapered, the pistons would jam 
at a half stroke position unless a great amount 
of clearance Were allowed between the pistOnS 

5 
and rim, but such clearance Would permit too 
much play with the pistons in a full stroke posi 
tion and perpendicular to the axis of the eccen 
tric cup, so that resultant knocking Would de 
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stroy the pump in a short time. The amount of 
taper in both groove and rim, which is required 
to give the best results, depends on the amount 
of eccentricity of the cup and the diameter of 
the rotor. Nevertheless it should not be less than 
20 degrees. It will be observed that I have pro 
vided the cup with the Wall that connects the 
rim 36 with the hub 37 conical in form, the 
object of Which is to obtain enough rigidity, 
especially when the cup is made out of thin sheet 
metal by the stamping process. The cup has to 
be rigid in Order to Withstand the side radial 
thrust caused by the pressure exerted against 
the pistons on in Ward stroke. The hub 37 of 
the eccentric cup 33 is made hollow in order to 
provide the necessary room for the driving shaft 
30 to pass to and through the stuffing box 42. 
Power may be applied to the exterior portion of 
Said Shaft. 
The stuffing box 42 is provided by a nut 4 which 

compresses the packing 42 against the gland 40. 
The object of the packing in this pump is to 
prevent the air from getting into the pump cham 
ber which would be drawn in by the vacuum con 
dition which exists inside the pump housing be 
cause of the hole 63 which connects the housing 
With the Suction duct 5, and allows any liquid 
leaking out of the rotor to go back to the liquid 
supply line of the pump. 
The cover 39 is secured to the pump housing 3 

by a number of bolts 43, preferably three in num 
ber for small units. Each bolt goes through a 
corresponding slot 44 located at the flange of the 
cover 39, and said bolts are screwed into corre 
sponding tap holes in the housing. A lip 45 is 
provided in the cover 39 having an outside diam 
eter slightly smaller than the diameter of the 
housing 3 in order to provide a sliding fit, and 
at the same time to keep the cover 39 in perfect 
alignment, as Well as concentric With the axis 
of the housing 3. The object of the slots 44 is to 
allow the cover 39 to be rotated to any desired 
position within 90 degrees, when the bolts 43 are 
loosened, in order to change the eccentric posi 
tion of the Cup 33, and thus alter the pumping 
capacity of the pump. This will permit the in 
dicator mark 46 to be moved to any desired po 
Sition on the Scale 47, and the cup to be set for 
the desired capacity effect (see Fig. 3). The po 
sition of the parts as they are illustrated in the 
drawings will give the pump its maximum ca 
pacity. As the mark 46 is moved by rotating the 
COver 39 counter-clockwise, the capacity will pro 
portionately decrease to no capacity when the 
Zero mark is reached; the length of the scale from 
the maximum mark to the zero mark is 90 de 
geSS. 
In this type of pump, as heretofore known, the 
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capacity of the pump is usually altered by chang 
ing the amount of eccentricity of the piston driv 
ing means, which in turn changes the length of 
the stroke of the pistons until the cup rotates Con 
Centrically With the pump rotor and there is no 
radial movement of the pistons to effect pump 
ing action. But this system requires an extra 
mechanism. With extra parts and makes the pump 
too expensive to manufacture. 

In my pump the length of the stroke of the 
pistons remains constant and the capacity is 
changed by increasing or decreasing the amount 
Of liquid bypassed by the cylinder bores between 
the Suction and discharge ports 23 and 24 respec 
tively. It can be seen in the drawings that, in 
the position the pump as illustrated, the rotor re 
volves in the direction shown by the arrow 48, 
and the cylinder bore 49 carries the maximum 
amount of liquid from the suction port 23 for dis 
charge at the discharge port 24, while the cylin 
der bore 50 carries the minimum amount of liq 
luid from the port 24 to be bypassed to the suc 
tion port 23. The difference between the two vol 
umes is the amount of liquid being pumped. By 
changing the eccentric position of the cup 33, the 
cylinder bore 49 will carry less liquid because 
the position of the piston will be further in when 
passing through the Same sealing Space of the 
axle member 9, while the position of the piston 
in the opposite cylinder bore 50 will be further 
out in said cylinder, and therefore Will bypass 
more liquid, so that the differential in the amount 
of liquid carried by the two cylinder bores will 
decrease, and consequently, the capacity of the 
pump will decrease in proportion until the amount 
carried by the cylinder bore 39 becomes equal to 
the amount bypassed by the cylinder bore 5, in 
which case the capacity of the pump will be Zero. 
The relative position of the pistons at Zero ca 
pacity is shown in Fig. 2 by the dotted lines 5. 
This will happen when the position of the cover 
39 is moved 90 degrees. The position at Zero ca 
pacity of the eccentric cup 33 is shown by dotted 
lines 52 in Fig. 2. 

It is also desirable in this type of pump to by 
pass the liquid being pumped whenever the pres 
sure reaches a certain point, especially when the 
pump is used in connection. With oil burners. 
Occasionally the nozzle of an oil burner clogs or 
chokes up, and, if oil is not bypassed, the increas 
ing pressure of the oil may cause some damage 
to the pipe lines; it is therefore essential that 
the oil be bypassed when it reaches a certain 
pressure limit. 

For this purpose I have provided a release Valve 
53 which can be adjusted from the outside of the 
pump by simply removing the nut and turn 
ing the set screw 56 to obtain the proper pres 
sure on the spring 55 which forces the valve 53 
in its seat. This valve is located in the axle 
member 9, and no extra parts or extra machin 
ing is necessary in the housing. An Orifice 54 
allows the liquid to pass through the Valve from 
the discharge duct 22 whenever the pressure is 
too great and overcomes the preSSure of the 
spring 55. The liquid passes, after leaving the 
valve 53, through the orifices 57 and 58 into the 
suction duct 5, and is circulated around the 
pump Without doing any damage. 
The axle member 9 is also provided with a 

circular groove 59 to catch and trap any liquid 
which tends to get Out between the axle and the 
rotor, and therefore forces it to return through 
an orifice 69 to the Suction duct 2. Another 
Small orifice shown by dotted lines 6 allows any 
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6 
liquid which may leak out to the space 62 to 
be drawn back into the suction duct 2, and 
thereby prevents any pressure from being built 
up in space 62 which might create a thrust 
against the rotor 25. 
An Orifice 63 is also provided to allow any liq 

luid which may leak out through the pistons to 
return to the suction duct 5, yet allowing only 
a small amount of liquid to remain in the hous 
ing of the pump to be splashed by the rotor and 
thus be used as a lubricant for the different mov 
ing parts of the pump. 
The operation of the pump is as follows: the 

driving shaft 3 causes the rotor 25 to revolve 
around the axle member 9. As the pistons 32 
are interlocked by means of the grooves 35 with 
the rim of the eccentric cup 33, they are forced 
to rotate concentrically With the axis of rotation 
of the cup 33, which is outside of the axis of ro 
tation of the rotor 25, and therefore the pistons 
have a reciprocating movement in relation to 
the cylinder bores in the rotor 25. As the pis 
tons pass over the port 23 they have an outward 
movement which causes a vacuum in the cylin 
der bores, and draws the liquid that enters the 
pump through the suction ducts 5 and 2. When 
the pistons pass over the port 24 they have an 
inWard movement which pushes the liquid 
through the port 24 and out of the pump 
through the discharge ducts 22 and 7. 
To change the volumetric capacity of the pump, 

the Screws 43 are slightly loosened and the cover 
39 is then turned around to move the indicator 
mark 35 to any position in the scale A7 according 
to the capacity desired to be attained, 
To change the release pressure at which the 

valve 53 bypasses the liquid, the nut () is re 
moved and the pressure of the Spring 55 is ad 
justed by raeans of the screw 56, as may be 
required. 
My pump is reversible and will reverse the fiow 

of the liquid by turning the rotor in the opposite 
direction or by changing the position of the cover 
39 more than 90 degrees. 
My pump can also be used as a motor to Ob 

tain a hydraulic transmission of power. It will 
rotate if liquid is forced through the pump. The 
Speed and the direction of rotation can be 
changed by using the same means which are used 
for changing the volumetric capacity of the pump. 
As many possible embodiments of the above in 

vention may be made and as various changes 
might be made in the embodiment above Set forth, 
it is to be understood that all matter hereinbe 
fore set forth or shown in the accompanying 
drawings is to be interpreted as illustrative and 
not in a limiting sense 

I claim: 
1. A pump construction comprising a casing 

open at one end and closed at the other, an axle 
member having its forward portion mounted in 
the closed end of Said casing and its rearward 
portion extending into the casing interior, Suc 
tion and discharge ducts in said casing leading 
from the exterior thereof to the periphery of the 
forward portion of said axle member, suction and 
discharge ports in said axle member connecting 
with said ducts and having inner ends open from 
the periphery. Of the rearward portion of said axle 
member, a rotor member rotatably mounted and 
bearing on the periphery of Said rearward por 
tion of the axle member, radially extending cylin 
der bores formed in said rotor member, the inner 
ends of said cylinder bores passing in rotation 
over, and connecting with, said inner ends of 
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said suction and discharge ports, a cover mem 
ber closing the open end of said casing, Said cover 
member having a cylindrical housing portion ec 
centric with the axis of Said rotor, means per 
mitting said cover member to be adjustably ro 
tated a selected number of degrees about the ro 
tor axis, a cup member having a tapered rim 
eccentric to said rotor axis and a hollow cylin 
drical hub portion concentric with, and mounted 
in, said housing portion so that rotating the cover 
member changes the eccentricity of the cup rim 
with relation to the rotor axis, a piston in each 
cylinder bore in Sealing contact with the walls 
thereof, said pistons having portions extending 
outwardly from the cylinder bore ends, tapered 
grooves near the ends of the eXtending piston 
portions and concentric with the axes of Said pis 
tons, said tapered grooves being engaged by said 
tapered cup rim. So that the pistons reciprocate in 
Said cylinder bores as the rotor rotates. 

2. A pump construction comprising a casing 
open at one end and closed at the other, an axle 
member having its forward portion mounted in 
the closed end of said casing and its rearward 
portion extending into the casing interior, suc 
tion and discharge ducts in Said casing leading 
from the exterior thereof to the periphery of the 
forward portion of said axle member, suction 
and discharge ports in Said axle member connect 
ing with said ducts and having inner ends open 
ing from the periphery of the rearward portion 
of said axle member, a rotor member rotatably 
mounted and bearing on the periphery of said 
rearward portion of the axle member, radially 
extending cylinder bores formed in said rotor 
member, the inner ends of said cylinder bores 
passing in rotation over, and connecting with, 
said inner ends of said suction and discharge 
ports, a cover member closing the open end of 
said casing, said cover member having a cylin 
drical housing portion eccentric with the axis of 
said rotor, means permitting said cover member 
to be adjustably rotated a selected number of 
degrees about the rotor axis, a cup member hav 
ing a tapered rim eccentric to said rotor axis and 
a hollow cylindrical hub portion concentric with, 
and mounted in, said housing portion so that ro 
tating the cover member changes the eccentricity 
of the cup rim with relation to the rotor axis, a 
piston in each cylinder bore in Sealing Contact 
With the walls thereof, said pistons having por 
tions extending outwardly from the cylinder bore 
ends, tapered grooves near the ends of the ex 
tending piston portions and concentric With the 
axes of said pistons, said tapered grooves being 
engaged by said tapered cup rim So that the pis 
tons reciprocate in said cylinder bores as the ro 
tor rotates, and said casing and cover member 
having cooperative means for indicating adjusted 
positions of the cover member effective to vary 
the eccentricity of the cup rim to the rotor axis. 

3. A pump construction comprising a casing 
open at one end and closed at the other, an axle 
member having a tapered portion and a cylindri 
cal portion, said tapered portion being mounted 
in the closed end of said casing, suction and dis 
charge ducts in said casing leading from the 
exterior thereof to the periphery of the tapered 
portion of said axle member, suction and dis 
charge ports in said axle member connecting 
With said ducts, the cylindrical portion of Said 
axle member eXtending into the casing interior, 
a rotor member rotatably mounted and bearing 
On the periphery of said cylindrical portion, 
radially extending cylinder bores formed in said 
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8 
rotor member, the inner ends of Said cylinder 
bores passing in rotation over, and connecting 
with, said suction and discharge ports, a cover 
member closing the open end of said casing and 
having a cylindrical housing portion eccentric 
with the axis of said rotor, means permitting 
Said cover member to be rotated at least 90° 
about said rotor axis, securing means for hold 
ing said COVer member in place at any position 
of rotation, a cup member having a tapered rim 
eccentric to Said rotor axis and a hollow cylindri 
cal hub portion concentric with, and mounted in, 
said housing portion. So that rotating the cover 
member changes the eccentricity of the cup rim 
with relation to the rotor axis, a piston in each 
cylinder bore in Sealing contact with the Walls 
thereof, said pistons having portions extending 
outwardly from the cylinder bore ends, tapered 
grooves near the ends of the extending piston 
portions and concentric with the axes of Said 
pistons, said tapered grooves being engaged by 
Said tapered cup rim So that the pistons recipro 
cate in said cylinder bores as the rotor rotates. 

4. A pump construction comprising a casing 
Open at one end and closed at the other, an axle 
member having a tapered portion and a cylindri 
cal portion, Said tapered portion being mounted 
in the closed end of said casing, suction and dis 
charge ducts in Said casing leading from the ex 
terior thereof to the periphery of the tapered 
portion of Said axle member, suction and dis 
charge ports in said axle member connecting with 
Said ducts, the cylindrical portion of said axle 
member into the casing interior, a rotor mem 
ber rotatably mounted and bearing on the pe 
riphery of said cylindrical portion, radially ex 
tending cylinder bores formed in said rotor mem 
ber, the inner ends of said cylinder bores pass 
ing in rotation over, and connecting with, said 
Suction and discharge ports, a cover member 
closing the open end of said casing and having a 
cylindrical housing portion eccentric With the 
axis of Said rotor, means permitting said cover 
member to be rotated at least 90° about said 
rotor axis, Securing means for holding said cover 
member in place at any position of rotation, a 
Cup member having a tapered rim eccentric to 
Said rotor axis and a hollow cylindrical hub 
portion concentric with, and mounted in, said 
housing portion so that rotating the cover mem 
ber changes the eccentricity of the cup rim with 
relation to the rotor axis, a piston in each cyl 
inder bore in Sealing contact with the walls 
thereof, said pistons having portions extending 
outwardly from the cylinder bore ends, tapered 
grooves near the ends of the extending piston 
portions and concentric with the axes of said 
pistons, Said tapered grooves being engaged by 
Said tapered cup rim So that the pistons recipro 
cate in said cylinder bores as the rotor rotates, 
and said casing and cover member having co 
Operative means for indicating adjusted posi 
tions of the cover member effective to vary the 
eccentricity of the cup rim to the rotor axis. 

5. In a pump construction as defined in claim 1, 
a by-pass means interconnecting the discharge 
and Suction ducts, and an adjustable spring 
loaded Valve means for controlling movement of 
fluid through said by-pass means from the dis 
charge duct to said suction duct. 

6. In a pump construction as defined in claim 
4, a by-pass means interconnecting the discharge 
and Suction ducts, and an adjustable spring 
loaded valve means for controlling movement of 
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fluid through said by-pass means from the dis 
charge duct to said Suction duct, 

7. A pump construction comprising a casing 
open at one end and closed at the other, an axle 
member having a tapered portion and a cylindri 
cal portion, the closed end of said casing having 
a tapered seat, said closed end of the casing hav 
ing an opening of reduced diameter axially 
aligned with and outwardly extending from Said 
tapered seat, said tapered portion of the axle 
member having an axially extending threaded 
Stud to project through Said Opening, a nut. On 
the exterior end Of Said. Stud and COOperative With 
the closed end of said casing whereby to affix said 
axle member to the casing with its tapered por 
tion engaged in and bound to Said tapered Seat, 
suction and discharge ducts in said casing leading 
from the exterior thereof to the periphery of the 
tapered portion of Said axle member, Suction and 
discharge ports in Said axle member connecting 
with said ducts, the cylindrical portion of said 
axle member extending into the casing interior, 
a rotor member rotatably mounted and bearing 
On the periphery of said cylindrical portion, ra 
dially extending cylinder bores formed in Said ro 
tor member, the inner ends of said cylinder bores 
passing in rotation over, and connecting with, 
Said Suction and discharge ports, a cover mem 
ber closing the open end of Said casing and hav 
ing a cylindrical housing portion eccentric with 
the axis of said rotor, means permitting said cover 
member to be rotated at least 90° about said rotor 
axis, Securing means for holding said cover mem 
ber in place at any position of rotation, a cup 
member having a tapered rim eccentric to said 
rotor axis and a hollow cylindrical hub portion 
concentric With, and mounted in, said housing 
portion SO that rotating the cover member changes 
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10 
the eccentricity of the cup rim with relation to 
the rotor axis, a piston in each cylinder bore in 
sealing contact with the walls thereof, said pis 
tons having portions extending outwardly from 
the cylinder bore ends, tapered grooves near the 
ends of the extending piston portions and con 
centric with the axes of said pistons, Said tapered 
grooves being engaged by said tapered cup rim. 
So that the pistons reciprocate in Said cylinder 
bores as the rotor rotates. 

8. A pump construction as defined in claim 7, 
wherein said casing and cover member have co 
operative means for indicating adjusted positions 
of the cover member effective to vary the eccen 
tricity of the cup rim to the rotor axis. 

9. In a pump construction as defined in claim 7, 
a by-pass means interconnecting the discharge 
and Suction ducts, and an adjustable spring 
loaded Valve means for controlling movement of 
fluid through said by-pass means from the dis 
charge duct to said suction duct. 
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