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This invention refers to pumping mechanism 
in general and has particular application to 
hydraulic pumps which discharge a liquid into 
a line to maintain certain pressure or flow con 
ditions. 
It is the principal object of the invention to 

provide simple mechanism for imparting to the 
piston a reciprocating motion while driven from 
a rotating shaft. 
Another object is to provide connecting means 

between the drive shaft and the piston which 
eliminates lost motion. 
A further object is to provide means for adjust 

ing the relation between the drive shaft and the 
piston whereby the quantity of liquid discharged 
can be varied to suit different requirementS. 

Still further objects will become apparent in 
the following specification and in the drawings 
in which a preferred embodiment of the invention 
is shown. 
In the dra Wings, 
Fig. 1 is a longitudinal sectional view, partly 

in elevation, of the pump assembly with its pis 
ton at the beginning of its forcing stroke; 

Fig. 2 is a fragmentary sectional view, partly 
in elevation, of the pump assembly with its piston 
at the beginning of its suction stroke, both Figs. 
1 and 2 showing the piston adjusted for maxi 
mum stroke; 

Fig. 3 is a view similar to Fig. 2, but showing 
the piston adjustment at Zero stroke; 

Fig. 4 is an enlarged fragmentary Cross-sec 
tional view along the plane of line 4-4 in Fig. 1; 

Fig. 5 is a cross-sectional view along the plane 
of line 5-5 in Fig. 4; 

Fig. 6 is a fragmentary cross-sectional view 
along the plane of line 6-6 in Fig. 1; 

Fig. 7 is a cross-Sectional view along the plane 
of line - in Fig. 1; 

Fig. 8 is a fragmentary cross-sectional view 
along the plane of line 8-8 in Fig. 1; 

Figs. 9, 10 and 11 are fragmentary sectional 
views of the piston and its operating means in 
positions at, respectively, the beginning, the mid 
dle and the end of its forcing stroke. 

Like characters of reference denote similar 
parts throughout the several views and the fol 
lowing specification. 
20 is a pump body having a cylinder 2. An 

inlet 22 and outlet 23 in the body are each re 
duced to an oblong port 24 where they terminate 
in the cylinder for reasons specified later. 25 is 
a piston in the cylinder having a flattened por 
tion 26, a duct 27 therethrough at substantially 
right angles to the piston axis, and an axial bore 
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28 in the lower or innermost portion of the piston 
in communication with duct 27. The top or 
outermost portion of the piston is slotted at 29. 
30 is connecting rod which has one end flat 

tened at 3 and pivoted to the slotted end 29 of 
the piston by means of a pivot 32 forming a clevis 
joint between the connecting rod and the piston. 
The other end of the connecting rod 30 terminates 
in a ball 33. 
34 is a drive shaft adapted to be rotated by suit 

able means, not shown. The shaft is supported 
within a housing 35 by ball bearings 36 and 37. 
38 is an enlarged circular portion of the drive 
shaft having a, preferably, round socket 39 Sub 
stantially at right angles to the axis of the shaft. 
40 is a slot through the enlarged portion 38 ex 
tending from its end face 4 into the socket. 
Within the socket 39 are two symmetrically 

shaped bearing halves 42, substantially cylindri 
cal in form and adapted slidingly to engage the 
walls of Socket 39. Each of these halves is 
cupped out at Opposing faces at 43 to receive ball 
terminal 33 of connecting rod 30 between them. 
One side of each of the bearing halves is cham 
fered at 44 to provide clearance for the travel of 
the portion of the connecting rod immediately 
adjacent the ball terminal. 45 is a spring within 
a reduced continuation 46 of the socket bore 39. 
47 is a circular band around the portion 38 of 
the drive shaft, closing the socket. Thus spring 
45 forces the bearing halves 42 together and con 
fines the ball terminal 33 within them. Bearing 
halves 42 have ball shaped outer surfaces 48 of the 
same radius as the inside diameter of band 47, 
while their inner opposing faces 49 are, prefer 
ably, flat. 

It is to be noted that the axis of the drive shaft 
34 is out of alignment with the axis of the piston 
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25 by an amount designated A in Fig. 1. The 
pump body 20 is provided with two bolts 50 which 
paSS through oblong slots 5 of a flange 52 of 
the drive shaft housing 35. Adjusting screws 
53 extend through flange 52 and slots 5 for the 
purpose of varying the distance A. 

Referring to Fig. 1, it will be seen that rotation 
of drive shaft 34, causes rotation of the ball 
terminal 33 of connecting rod 30 in a fixed plane. 
During this rotation, the connecting rod by vir 
tue of its clevis joint with the piston 25 also ro 
tates the piston. In the position shown in Fig. 
1, however, because of the eccentricity. A between 
the axes of drive shaft and piston and the fixed 
length of the connecting rod, the piston during 
its rotation is forced to travel in a plane perpen 
dicular to the plane of rotation of the ball termin 
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nal and drive shaft, and thus is simultaneously 
reciprocated. 

Different positions of the piston and its rela 
tion to the inlet and outlet of the pump with the 
same adjustment A as shown in Fig. 1 are illus 
trated in Figs. 9, 10 and 11. In Fig. 9, as Well 
as in Fig. 1, the piston is at the beginning of 
its forcing stroke, or also at the end of its Suc 
tion stroke. The ball terminal 33 is farthest a Way 
from the axis of the piston and, therefore, the 
piston is in its highest position. The cylinder 
2 is filled with liquid and the inlet 22 and outlet 
23 are closed by the piston, as shown enlarged 
in Fig. 4. The piston then is turned by drive 
shaft 34, the motion of which is transmitted to 
the piston by connecting rod 3 and its clevis 
connection with the head of the piston. Simul 
taneously the piston travels downwardly because 
the ball terminal 33 moves nearer to the axis of 
the piston, the outlet 23 is opened, and the liquid 
is forced from the cylinder through axial bore 
28, duct 27 and oblong port 24. Port 24 is of 
oblong shape so that duct 2 can communicate 
with it during its downward travel. Fig. 10 clear 
ly shows an intermediate position of the piston, 
i. e. with the piston at about one-half of its 
downward travel. In Fig. 11, as well as in Fig. 2, 
the ball terminal is nearest to the axis of the 
piston which, therefore, is at its lowest position 
and at the end of its forcing Stroke when the 
ports 24 are again closed and the piston is ready 
to begin its upward motion or suction stroke 
while further rotated, iduring this suction stroke, 
the port 24 at the inlet 22 is brought in commu 
nication by duct 2 and bore 28 with cylinder 2, 
in exactly the same manner as explained before 
in connection. With the forcing stroke, except that 
the piston moves upwardly and the vacuum cre 
ated in the cylinder 2 thereby draws in the liquid 
until the piston again assumes the position shown 
in Fig. 9. 

In Figs. 1, 2, 7, 9, 10 and 11 the eccentricity of 
the piston axis With respect to the drive shaft 
axis is shown at its maximum, namely A. With 
this adjustment the piston stroke is also at its 
rinaxirinum. 3y adjusting the relation between 
these two axes by means of Screws 53 which 
changes the relation of the pump body 20 and 
drive. Shaft housing 35, this piston stroke can be 
varied. 
drive Shaft are so adjusted that they coincide, 
then the piston has no stroke, i. e., it is rotated, 
but not reciprocated. Such an adjustment is 
shown in Fig. 3 in which also the position of the 
connecting rod 38 after a 180° turn is indicated 
in dotted ines. It is obvious that any adjust 
ment may be made intermediate the maximum 
and minimum or Zero. 
While I have shown in the drawings the axes 

of the drive shaft and piston parallel, in which 
case, as stated before, if both axes are adjusted 
So as to coincide, no reciprocation of the piston 
Will take place, these axes can also be disposed 
angularly with respect to each other, as long as 
the angle between them is less than 90 degrees. 
When in angular relation to each other, there 
Will be no zero stroke of the piston, but a mini 
mum stroke depending on the angularity, so that 
adjustment of stroke is possible from this mini 
murn to a naximum. 

It will be noted that the movement imparted 
to the piston will be free from lost motion regard 
leSS of whether or not the adjustment is for maxi 
mtim or minimum discharge assisted greatly by 
the unique disposition of the ball terminal 33 
of the connecting rod between the bearing halves 

When the axes of the piston and the 
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4. 
42 within the socket 39. While the drawings show 
the opposed faces 49 of the bearing halves Spaced 
slightly apart, I have also found it advantageous 
to have then in contact with each other and 
provide minute clearance only between the 
cupped-out portions of the halves and the ball 
terminal. In such case the Spring 45 serves to 
hold the inner bearing half against the outer 
one. In either case the fact that both bearing 
halves are identical greatly facilitates assembly. 
While I have shown in the dra WingS, a recip 

rocatory and rotary piston, controlling the cylin 
der inlet and outlet, I may use the reciprocating 
motion of the piston only in combination with 
inlet and outlet check valves or other Similar 
means well known in the art, in which case the 
piston, however, will be operated in exactly the 
Sale late. 

it is obvious, of course, that the method of 
driving the piston from a rotary shaft disclosed 
herein is applicable also to pumps having more 
than one pumping Unit, 
The method of adjustment, namely, sliding the 

shaft housing and the pump body with respect 
to each other, so as to change the relation be 
tween the drive shaft and piston, is Subject to 
many changes and is shown only to illustrate 
a sirnple means for doing SO. 
By admitting fluid under pressure, the pump 

may be used as a motor, an eXpedient well known 
in the art. 
Mainy other modifications in the form, propor 

tion, combination of parts and minor details of 
construction inay be resorted to without depart 
ing from the principles or sacrificing any of 
the advantages of the invention as defined in 
the appended claims. 
What I claim as new, is: 
1. A pump comprising a cylinder, a reciproca 

tory piston in the cylinder, a rotary driving nem 
ber, and a connecting rod having one end fas 
tened to the piston in line with the axis of the 
piston and its other end eccentrically to the ro 
tary driving member, the axis of rotation of the 
member being disposed at an angle less than 90 
degrees with the axis of the piston. 

2. A pump comprising a housing having a cyl 
inder, a reciprocatory piston in the cylinder, a 
rotary driving member, a bearing for the member 
Connected to the housing, a connecting rod hav 
ing one end fastened to the piston in line with 
the axis of the piston and its other end eccen 
trically to the rotary driving member, and means 
to change the axial relation between housing and 
bearing to vary the stroke of the piston. 

3. A pump comprising a housing having a cyl 
inder having an inlet and an outlet, a piston in 
the cylinder, and means to rotate and reciprocate 
the piston and alternately place the inlet and 
outlet in communication. With the cylinder as 
the piston rotates including a rotary driving 
member, a bearing for the member connected to 
the housing, and a connecting rod having one end 
fastened to the piston in line with the axis of 
the piston and its other end eccentrically to the 
driving member, and neans to change the axial 
relation between housing and bearing to vary 
the stroke of the piston. 

4. In a pump, a piston, a rotary driving mem 
ber, a connecting rod between piston and mem 
ber having one end pivotally fastened to the 
piston in line with the axis of the piston and 
its other end formed into a ball terminal, the 
member having a socket in angular relation to 
its axis, identical bearing halves fitted within the 
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socket and cupped out at opposite faces to hold 
the ball terminal between them and eccentrically 
with respect to the axis of the member, means 
confining the bearing halves within the Socket, 
and resilient means to force the bearing halves 
toward each other. 

5. A pump comprising a cylinder, a reciproca 
tory piston in the cylinder, a rotary driving mem 
ber, a connecting rod having one end pivotally 
fastened to the piston in line with the axis of 
the piston and its other end formed into a ball 
terminal, the driving member having a Socket 
eccentrically disposed to its axis and in angular 
relation therewith, bearing halves fitted within 
the Socket and cupped out at opposite faces to 
hold the ball terminal between then eccentrically 
with respect to the axis of the member, means 
confining the bearing halves within the socket, 
and resilient means to force the bearing halves 
toward each other. 

6. A pump comprising a cylinder having an in 
let and an outlet, a piston in the cylinder, and 
means to rotate and reciprocate the piston and 
alternately place the inlet and outlet in com 
munication. With the cylinder as the piston ro 
tates comprising a rotary driving member, a con 
necting rod having one end fastened to the piston 
in line with the axis of the piston and its other 
end formed into a ball terminal, the driving mem 
ber having a socket eccentrically disposed to its 
axis, identical bearing halves within the socket 
to hold the ball terminal between them, and 
resilient means to force the bearing halves to 
Ward each other. 

7. A pump comprising a housing having a cyl 
inder having an inlet and an Outlet, a piston in 
the cylinder, and means to rotate and reciprocate 
the piston and alternately place the inlet and 
outlet in communication with the cylinder as the 
piston rotates including a rotary driving member, 
a bearing for the member connected to the hous 
ing, a connecting rod having One end pivotally 
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fastened to the piston in line with the axis of the 
piston and its other end formed into a ball ter 
minal, the driving member having a socket eccen 
trically disposed to its axis and in angular rela 
tion therewith, bearing halves fitted within the 
Socket and cupped out at opposite faces to hold 
the ball terminal between them, means confin 
ing the bearing halves within the socket, re 
silient means to force the bearing halves toward 
each other, the axes of the piston and driving 
member being disposed at an angle of less than 
90 degrees to each other, and means to change 
the axial relation between housing and bearing 
to vary the stroke of the piston while maintaining 
their angular relation. 

8. In a pump, a piston and a rotary member 
having a circular portion, a connecting rod be 
tween piston and member having one end pivot 
ally fastened to the piston in line with the axis 
of the piston and its other end formed into a 
ball terminal, the circular portion of the rotary 
member having a bore through its periphery con 
Stituting a socket, identical bearing halves within 
the socket adapted to hold the ball terminal be 
tween them and eccentrically with respect to the 
axis of the member, a ring around the circular 
portion closing the open end of the socket and 
confining the bearing halves within the socket, 
and resilient means to force the bearing halves 
toward each other. 
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