
Oct. 13, 1964 E. WOYDT 3,152,556 
ROTARY PUMPS 

Filed Dec. 10, 1962 5 Sheets-Sheet l 

S.SEN 
Also 

rt 
AeSotas 
WESH 34 fift. A. 2% | 32. 2 

A / / / | al 

INVENTOR, 

BY 

  

  

  

  

  

  

  



E. WOYDT Oct. 13, 1964 3,152,556 
ROTARY PUMPS 

5 Sheets-Sheet 2 Filed Dec. 10, 1962 

  

  

  

  



3,152,556 E. WOYOT 

RY PUMPS ROTA 

Oct. 13, 1964 
  



Oct. 13, 1964 E. WOYOT 3,152,556 
ROTARY PUMPS 

Filed Dec. 10, 1962 5 Sheets-Sheet 4 

-- /W/AW/OP 

A/2/7 Waya/7 

2424.17% 
A//av/?ays 

  



Oct. 13, 1964 E. WOYDT 3,152,556 
ROTARY PUMPS 

Filed Dec. 10, 1962 5 Sheets-Sheet 5 

INVENTOR. 

BY 

  



United States Patent Office 3,152,556 
Patented Oct. 13, 1964 

3,152,556 
ROTARY PUMPS 

Eduard Woydt, Wagenbergstrasse 5, Stuttgart, Germany 
Fied Dec. 10, 1962, Ser. No. 243,40 

Clairas priority, application Germany Dec. 4, 1961 
7 Caixas. (C. 103-174) 

This invention relates to pumps of the type more com 
monly referred to as rotary pumps, and in which a plural 
ity of rotating cylinders are provided with pistons which 
reciprocate therein as a result of the rotation of the cylin 
ders. 

Heretofore numerous pumps of this general type have 
been provided and utilized, but many of these have certain 
disadvantages such as the necessity for operating the 
same at a relatively low speed in order to eliminate prob 
lens arising from centrifugal force, and furthermore, the 
capacity of such pumps was materially limited by the 
fact that each piston only makes one reciprocation per 
revolution of the cylinder. Furthermore, prior art pumps 
of this type were limited as to the maximum discharge 
pressure possible, since frictional problems increase with 
an increase in pressure, and when operating at relatively 
high pressure, such pumps tend to overheat. 

It is accordingly an object of the invention to provide 
a pump of relatively high capacity and high pressure, in 
which problems occasioned by centrifugal force and ex 
cess friction losses have been eliminated. 
A further object of the invention is the provision of a 

pump having a plurality of rotatable cylinders with a pis 
ton reciprocable in each cylinder, and in which each piston 
makes several reciprocations during one revolution of the 
body carrying the cylinders, thereby materially increas 
ing the capacity of the pump when compared to a pump 
in which the piston only makes one reciprocation per 
revolution. 
A still further object of the invention is the provision 

of a pump of the type having a plurality of cylinders 
carried by a rotating body with a piston reciprocable in 
each cylinder, and which by reason of the particular de 
sign of the pump permits the provision of a relatively 
large number of cylinders in a pump of relatively small 
dimensions. 
Another object of the invention is the provision of a 

puimp including a plurality of cylinders carried by a rotat 
ing body, and with a piston reciprocable in each cylinder 
and in which a plurality of rollers fixed in a housing 
serve to successively reciprocate the pistons upon rotation 
of the body, it being noted that the only mass subjected 
to centrifugal force is the piston, and consequently prob 
lems arising from centrifugal force resulting from high 
speed operations are eliminated. 
A further object of the invention is the provision of 

a pump of the type having a plurality of cylinders car 
ried by a rotating body, and a piston reciprocable in each 
cylinder, and in which manually adjustable means is 
provided for infinitely varying the pump output from 
Zero to maximum. 
A still further object of the invention is the provision 

of a pump of the type having a plurality of cylinders car 
ried by a rotating body, and a piston reciprocable in each 
cylinder, and in which said pump may be conveniently 
converted to operate as a motor with only minor modifi 
fication thereof. 

Further objects and advantages of the invention will be 
apparent from the following description taken in con 
junction with the accompanying drawings, wherein: 

FIG. 1 is a side elevational view, with parts broken 
away and in section for greater clarity, and showing a 
pump constructed in accordance with this invention; 
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FIG. 1A a fragmentary sectional view showing a modi 

fication; 
FiG. 2 a fragmentary sectional view taken substantial 

ly on the line II-II of FIG. 1; 
FIG. 3A a fragmentary sectional view taken substan 

tially on the line A-A of FIG. 1; 
FIG. 3B a fragmentary sectional view taken substan 

tially on the line B-B of FIG. 1; 
FiG. 3C a fragmentary sectional view taken substan 

tially on the line C-C of FIG. 1; 
FIG. 3D a fragmentary sectional view taken substan 

tially on the line D-D of FIG. 1; 
FIG. 4, a fragmentary elevational view showing the 

relationship between a piston, an operating rocker arm, 
and the roller engaged by the rocker arm; 

F.G. 5 a diagrammatic view showing the operation of 
various portions of the pump to provide a visual compari 
son between such operations; 
FIG. 6 a front elevational view of a pump constructed 

in accordance with this invention; and, 
FIG. 7 an end elevational view of the pump shown in 

F.G. 6. 
With continued reference to the drawing, there is 

shown a pump constructed in accordance with this in 
vention, and which may well comprise a housing consist 
ing of a main part 1, a filler plate 2, and an end plate 3. 
The parts of the housing may be secured together in any 
suitable manner such as by screw threaded fastenings or 
the like. A shaft 5 is rotatably mounted in bearings 6 
and 7 in the housing, and the shaft 5 carries an enlarged 
body Sa disposed within the housing. A plurality of 
cylinder bores 8 are provided in the body 5a, and slidably 
mounted in each cylinder bore 8 is a piston 9. As shown 
in FIG. 1, the cylinders 8 are disposed at an angle to 
the axis of rotation of the body Sa, but actually such 
cylinders may be disposed parallel to the axis or at any 
angle between parallelism and right angles thereto. Each 
piston 9 is provided with a washer a fixed thereto, and a 
compression spring 10 is disposed between the washer 11 
and the body Sa in order to bias the piston 9 outwardly 
of the cylinder 8. 

Pivotally mounted on the body 5a are a plurality of 
rocker arms 17, there being one such arm for each such 
piston 9, and as clearly shown in FIG. 3C, the rocker 
arms 17 are pivotally mounted on a bracket 5, and the 
body 5a at the leading end of the rocker arm 17 with 
respect to the direction of rotation of the body 5, and it 
will be noted that the rocker arm 17 extends rearwardly 
with respect to the direction of the rotation of the body 5, 
and is disposed above and in contact with the outer end 
of piston 9. As best shown in FIG. 4, each rocker arm 
17 is provided with a curved, cam surface Ta on the outer 
side thereof, the purpose of which will presently appear. 
It is also apparent from FIG. 3C that each rocker arm 7 
is of substantially U-shape, and that the trailing end of 
each rocker farm is disposed between the legs of the next 
succeeding rocker arm. This construction operates to 
reduce the dimensions required to accommodate the vari 
ous elements of the invention. 
A plurality of rollers 8 are rotatably mounted in the 

housing at angularly spaced intervals, such rollers being 
rotatably mounted on a pin 18a, and as clearly shown in 
FIG. 4 the roller 18 engages the curved cam surface 17a 
of the rocker arm i7 as the body Sa rotates to carry the 
rocker arm 17 by the roller 18 which is stationary with 
respect to the body 5a. In this manner, each time a 
roller 18 engages the can surface Ta of the rocker arm 
17, the rocker arm is depressed to move the piston 9 
inwardly of the cylinder 8, thereby providing a pumping 
stroke. 
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It will consequently be seen that the number of piston 
strokes per revolution of the body 5a is determined by 
the number of rollers 18 provided, and in the form shown 
in the drawing five such rollers are provided which results 
in providing five reciprocations of each piston 9 for each 
rotation of the body 5a, and since, as shown, there are nine 
pistons provided, this results in forty-five (45) pump 
strokes per revolution of the body 5a. In this manner 
the capacity of the pump is materially increased when 
compared to pumps of this general type in which each 
piston only makes one pump stroke during each revolution 
thereof. 
A piston-type control valve 25 is slidably mounted in 

the body 5a, there being one such valve for each cylinder 
8, and it will be noted from an inspection of FIG.1 that 
the cylinder 3 communicates with the bore-receiving valve 
25 through a passage 29. A cam ring 24 is fixed in the 
housing, and a cam follower 26 provided on the piston 
valve 25 engages the cam ring 24, and operates to recip 
rocate the piston valve 25 upon rotation of the body 5a. 
An intake fitting 26 is provided on the end plate 3 of the 
housing, and such fitting 26 communicates through a pas 
Sage 27, with the bore receiving the control waive 25. 

in a similar manner, a discharge fitting 34 is provided 
on the end plate 3 of the housing, and such discharge 
fitting 34 communicates through a passage 33 and a pas 
sage 3G with the bore receiving the piston valve 25. Dis 
posed in the passage 36 is a check valve 3 which is biased 
toward the closed position by a compression spring 32, 
and the check valve 3 operates to close the discharge 
passage during a Suction stroke of the piston 9 in the 
cylinder 8. 
During operation, the body 5a rotates, thereby rotating 

the cylinders 8 and pistons 9, with the result that the 
pistons 9 are reciprocated by Successive engagement of 
the rocker arms with the rollers 18, and the movement 
of the cam follower 28 on the piston valve 25 with respect 
to the fixed cam 24, operates to control movement of the 
piston valve 25 to open and close the intake and discharge 
passages from the cylinder 8 to permit a pumping opera 
tion. In certain instances, if desired, the check valve 31 
may be omitted, and the operation of each cylinder con 
trolled exclusively by the piston-type valve 25. 

Since it is desirable to provide for control of the pump 
output, there has been provided a plurality of piston-type 
control valves 19, one for each cylinder 8, and as clearly 
shown in FIG. 1, the bore containing slide valve 9 also 
communicates through passage 29 with the cylinder 8, 
and through passage 23 with the intake fitting 26. A cam 
2 is rotatably mounted in the housing and provided 
on the cam 2 is a gear 22 which meshes with a slidable 
rack 23, whereby upon reciprocation of the rack 23, the 
cam 21 will be rotated in the housing. A cam follower 
2a is provided on the slide valve 9, and such cam foll 
lower engages the cam ring 23. By appropriate adjust 
ment of the cam ring 2, the slide valve 9 may be so 
operated as to provide a variable vent from the cylinder 8 
to the intake fitting 26, and operates during the pressure 
stroke of the piston 9 to control the output from each 
cylinder 8 from zero to a maximum, thereby providing 
for infinite adjustment of pump output. 

FIG. 5 serves to provide a graphical representation of 
the relative movements of the piston 9, the control valve 
25 and the control valve 9 during one cycle of operation 
provided by a pressure and suction stroke of the piston 9. 
The line 40-4 represents the pressure stroke of the 

piston 9 while the line 41-42 represents the suction stroke 
of the piston 9. The operation of the control valve 25 
during the pressure stroke of the piston 9 is shown by 
the line 43, 44, 45 with the valve 25 being closed at 43, 
fully open at 44 and closed at 45. For full pump output, 
the control valve 9 remains closed during the entire 
pressure stroke of the piston, as shown by the solid 
line 47-48. 
The operation of the control valve 25 during the suc 
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A. 
tion stroke of the piston 9 is shown by the line 45-46, and 
extending to the vertical line 42-54 during which time the 
valve 25 remains closed. The operation of the control 
valve 9 during the suction stroke of the piston 9 is shown 
by the full line 48, 49, 54 with the valve 19 being closed 
at 88, fully open at 49 and closed at 54. 

For other than maximum output conditions, the cam 21 
may be adjusted to provide an infinite number of different 
relationships between the operation of the piston 9 and 
movement of the control valve 19, one such condition be 
ing shown by the dot-dash line which indicates that the 
valve 9 is closed at 53, and moves to fully open position 
52 during the last half of the pressure stroke of piston 9 
and moves to closed position 53 during the first half of 
the suction stroke of piston 9 and remains closed during 
the last half of the suction stroke. 
Another condition is shown by the dotted line which 

indicates that the valve 9 is closed at 47 at the start of 
the pressure stroke of piston 9, moves to fully open posi 
tion 5 midway of the pressure stroke and moves to closed 
position 43 at the end of the pressure stroke. This latter 
condition is for Zero output of the pump. 

it is also entirely feasible to operate the pump of this 
invention as a motor, and for this purpose only minor 
modification is required, such modification being shown 
in F.G. 1A in which a compression spring 3 engages a 
cup-shaped member 2 secured to the piston 9, and with 
the spring E3 operating between an abutment 14 on the 
body 5a, and the cup-shaped member 12 the piston 9 is 
biased inwardly of the cylinder 3, with the result that 
introduction of fluid pressure to the cylinder 8 operates 
to force the piston 9 outwardly against the action of 
compression spring E3. In the use of the pump of this 
invention as a motor, the control valve 19 and the check 
valve 3 are omitted. 

It will be seen that by the above-described invention 
there has been provided a relatively simple, yet highly 
effective pump which may be adjusted for an infinite 
variation of the output capacity, and in which friction 
losses and the effects of centrifugal force are reduced 
to a minimum. 

It will be obvious to those skilled in the art that various 
changes may be made in the invention without departing 
from the spirit and scope thereof, and therefore, the inven 
tion is not limited by that which is shown in the drawings 
and discribed in the specification, but only as indicated in 
the appended claim.S. 
What is claimed is: 
1. A pump comprising a housing, a body mounted for 

relative rotational movement in said housing, a shaft fixed 
to said body, said body having a plurality of cylinder 
bores therein, a piston slidably disposed in each bore, 
means biasing each piston outwardly of the associated 
bore, a plurality of rocker arms pivotally mounted on 
Said body, each rocker arm engaging the associated piston 
at a point remote from the pivot point, a plurality of 
rollers mounted in said housing and successively engage 
able with said rocker arms upon relative rotational move 
ment of Said body in said housing to move said pistons 
inWardly of said bores, an intake fitting on said housing, 
an intake passage in said body communicating with said 
fitting and each bore, a discharge fitting on said housing, 
a discharge passage in said body communicating with 
Said discharge fitting and each bore, a check valve in said 
discharge passage, a plurality of piston-type control 
valves carried by said body and constructed and arranged 
to control communication between each bore and intake 
and discharge passages, a cam ring fixed to said housing 
and a cam follower on each piston type valve engaging 
Said can ring to operate said piston type valve upon rela 
tive rotational movement of said body in said housing, 
whereby upon relative rotational movement of said body 
in Said housing said rocker arm will successively engage 
Said rollers to operate said pistons and provide a pumping 
action, the number of operations of each piston per revo 
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lution of said body being equal to the number of rollers 
provided. 

2. A pump as defined in claim 1, in which each rocker 
arm is of generally U-shape, with each arm disposed 
between the legs of the next succeeding arm. 

3. A pump as defined in claim 1 in which the axes of 
said bores are disposed at an angle with respect to the 
axis of rotation of said body. 

4. A pump as defined in claim 1, in which each rocker 
arm is curved to provide a cam surface for engaging said 
rollers. 

5. A pump as defined in claim 1, in which a second 
piston type valve is provided for controlling communi 
cation between each bore and said intake and discharge 
passages, a second cam ring rotatably mounted in said 
housing, a cam follower on each of said second piston 
type valves engaging said second cam ring, and means 
to move said second cam ring to vary the point of opera 
tion of said second piston type valves with respect to the 
operating point of said first piston type valves and the 
operation of said pistons to provide for infinite adjust 
ment of pump output. 

6. A pump comprising a housing, a body mounted for 
relative rotational movement in said housing, a shaft fixed 
to said body, said body having a plurality of cylinder 
bores therein, a piston slidably disposed in each bore, 
means biasing each piston outwardly of the associated 
bore, a plurality of rocker arms pivotally mounted on 
said body, each rocker arm engaging the associated piston 
at a point remote from the pivot point, a plurality of 
rollers mounted in said housing and successively engage 
able with said rocker arms upon relative rotational move 
ment of said body in said housing to move said pistons 
inwardly of said bores, an intake fitting on said housing, 
an intake passage in said body communicating with said 
fitting and each bore, a discharge fitting on said housing, 
a discharge passage in said body communicating with said 
discharge fitting and each bore, a plurality of piston type 
control valves carried by said body and constructed and 
arranged to control communication between each bore 
and said intake and discharge passages, a cam ring fixed to 
said housing and a cam follower on each piston type 
valve engaging said cam ring to operate said piston 
type valve upon relative rotational movement of Said 
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body in said housing, whereby upon relative rotational 
movement of said body in said housing said rocker arms 
will successively engage said rollers to operate said pistons 
and provide a pumping action, the number of operations 
of each piston per revolution of said body being equal to 
the number of rollers provided. 

7. A pump comprising a housing, a body mounted for 
relative rotational movement in said housing, a shaft fixed 
to said body, said body having a plurality of cylinder 
bores therein, a piston slidably disposed in each bore, 
means biasing each piston outwardly of the associated 
bore, a plurality of rocker arms pivotally mounted on 
said body, each rocker and engaging the associated piston 
at a point remote from the pivot point, a plurality of 
rollers mounted in said housing and successively engage 
able with said rocker arms upon relative rotational move 
ment of said body in said housing to move said pistons 
inwardiy of said bores, an intake fitting on said housing, 
an intake passage in said body communicating with said 
fitting and each bore, a discharge fitting on said housing, 
a discharge passage in said body communicating with 
said discharge fitting and each bore, a plurality of piston 
type control valves carried by said body and constructed 
and arranged to control communication between each 
bore and said intake and discharge passages and means 
to operate said piston type valves in timed relation to the 
relative rotational movement of said body in said housing, 
whereby upon relative rotational movement of said body 
in said housing said rocker arms will successively engage 
said rollers to operate said pistons and provide a pump 
ing action, the number of operations of each piston per 
revolution of said body being equal to the number of 
rollers provided. 
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