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The present invention relates to rotary appara 
tus Such as pumps, motors, compressors and the 
like, including two parts rotatable about two par 
allel axes, respectively, and in which one of the 
parts, carrying sliding elements, and forming for 
instance a cylinder block, cooperates with the 
other, the latter forming for instance a ring 
which, due to the fact that it turns about an axis 
different from that of the first part, produces a 
relative displacement of said sliding pieces, for 
instance of pistons in the cylinders of said block. 
The rate of delivery of the pump depends upon 
the distance between the two axes. 

Heretofore, in apparatus of this kind, the ro 
tation of one of the two rotary parts was trans 
mitted thereto from the other part through the 
intermediate of the pistons or equivalent ele 
ments, which involved considerable friction be 
tween the pistons and the cylinders. 
According to a feature of the present inven 

tion, both of the rotary parts, such as for in 
stance the cylinder block and the ring above men 

O 
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tioned, are driven at the same speed so that the 
pistons or equivalent elements have no action 
Whatever in the transmission of the rotation. 
Thus, both rotary parts may be driven from a 
common driving shaft, through suitable trans 
missions. 

In order to reduce fractional stresses to a mini 
num, the pistons or equivalent elements and the 
ring which controls their sliding movements in 
the cylinder block cooperate by means of rollers 
Or the like. 

Preferably, such rollers are carried by the pig 
tons or equivalent members and the ring is pro- : 
vided with flat plane faces along which said roll 
ers run, respectively. As these faces are always 
perpendicular to the axes of the respective pis 
tons, all oblique stresses are eliminated and fric 
tion is reduced to a minimum. 
A particular object of the present invention 

is to provide a variable flow pump of the type 
above described. In such a pump, in order to vary 
the flow, it is necessary to vary the distance be 
tween the respective axes of the two rotary parts 
while keeping them driven at the same angular 
velocity. - 

With this object in view, according to a feature 
of the present invention, the axes of the two ro 
tary parts, i. e., for instance of an inner cylin 
der block and of an outer ring, are both mov 
able about a third axis parallel to them and fixed 
in space. 
According to another feature of the present 

invention, the transmission between at least one 
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of the two rotary parts and the means for driv 
ing said part (for instance a driving shaft) is 
such that the movement of the axis of the driven 
part about the above mentioned third axis does 
not involve any rotation of said part about its 
own axis, so that the cylinders may remain al 
ways perpendicular to the corresponding flat 
faces of the ring. In other words, when One of 
the rotary parts of the pump has its axis dis 
placed about the third mentioned axis, said part 
must carry out a strictly translatory displace 
ment. 
In view of the fact that the axis of the cylinder 

block is displaced, relatively to the axis of the 
ring, by movement about a third, fixed axis, the 
plane of Symmetry of the system, which passes 
through both of these two first mentioned axes, 
is also displaced with respect to the third axis. 

AS, on the other hand, the distributor of the 
pump is mounted in the cylinder block, the move 
ment of the cylinder block produces a displace 
ment of the plane of symmetry of said distributor 
which no longer coincides with the plane of sym 
metry of the system. It will readily be under 
stood that this will involve a serious disturbance 
in the working of the pump. 
In order to obviate this drawback, according 

to still another feature of the present invention, 
provide means for automatically correcting the 

position of the plane of Symmetry of the distribu 
tor with respect to the position of the plane of 
Symmetry of the whole system. In this way, all 
the elements remain in the same relative posi 
tion, as if the displacement of the axis of the 
cylinder block with respect to the axis of the Outer 
ring took place along a straight line. 
Other features of the present invention will 

appear from the following detailed description 
of some specific embodiments thereof. 

Preferred embodiments of the present inven 
tion will be hereinafter described, with reference 
to the accompanying drawings, given merely by 
Way of example, and in which: 

Figs. 1 and 2 are two explanatory views illus 
trating the principle of the machines with which 
the invention is concerned; 

Fig. 3 is a diagrammatical view illustrating the 
conditions to be complied with for ensuring a nor 
mal working of the pump according to the inven 
tion; 

Fig. 4 shows the transmission means between 
the driving member on the one hand and the cyl 
inder block and the ring on the other hand; 

Fig. 5 is a diagrammatical view of a pump 
made according to the invention; 
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Fig. 6 is an explanatory view showing how the 

position of the distributor is adjusted; 
Fig. 7 is a detail view intended to show that 

the pump is of the Self regulating type; 
Fig. 8 is a longitudinal vertical section of an 

embodiment of the pump made according to the 
invention; 

Fig. 9 is a vertical cross-section of the pump of 
Fig. 8, the left hand side being a section on the 
line 9a-9a of Fig. 8 and the right hand side on 
the line 9b-9b of the same Fig. 8; 

Fig. 10 is a vertical section on the line O-0 
of Fig. 8: 

Fig. 11 is a partial vertical section of a modi 
fication. 

Referring first to Fig. 1, a is a point which 
turns about an axis Y-Y and b is a point which 
turns, with the same angular velocity, about axis 
Z-Z. It is shown that the distance between a 
and b varies, as these two points turn about their 
respective axes, from the maximum value M to 
zero. Many devices are known which are based 
on this principle, i. e., the rotation of two parts 
H and J about special, parallel axes Y-Y and 
Z-Z. 
The centers of rotation Y-Y and Z-Z are lo 

cated on a line O-O which constitutes the axis 
of symmetry of the system. If the center of ro 
tation of part J is moved along axis O-O so as 
to reduce its distance from the center of rotation 
of system H, the value of M is reduced, and final 
ly becomes constant when the two centers are in 
coincidence. This property has been utilized for 
varying the flow of a pump made in accordance 
with the principle above stated, this flow varying 
from a maximum value, proportional to M, down 
to zero. . 
According to a characteristic of the present in 

vention, the variation of flow is obtained, not by 
a rectilinear relative displacement of the centers 
of parts H and J, but by a relative displacement 
along a circular arc having its center fixed in 
space, at C in Fig. 2 (this point being the inter 
section, with the plane of the figure, of an axis 
X-X parallel to Y-Y and Z-Z). 
However, when the angle Y-Y, C, Z-Z varies 

for instance to the value Y-Y, C, Za-Za, part J. 
comes into position Ja, shown in dot and dash; 
lines in Fig. 2. The axis of symmetry of parts 
R, and J then passes from the position shown at 
O-O into the position Oa-Oa. Such a dis 
placement of the axis of symmetry of the parts 
modifies the position of the elements of part J. 
with respect to this axis of symmetry. In Order 
to correct the position of the elements of this 
part J with respect to the axis of symmetry (in 
particular, in the case of a hydraulic apparatus, 
in order to bring back the distributor into proper 
position with respect to the cylinder block), I 
provide the system with any suitable kinematic 
connection, such as a complementary fixed axis 
W-W, capable of creating the necessary me 
chanical conditions. This axis (which is shown 
by a point in Fig. 2), is disposed on the circle 
along which axis Z-Z is displaceable, at the in 
tersection of this circle with diameter C, Y. Y. 
This constitutes a characteristic feature of the 
invention. 
In Fig. 3, I have diagrammatically shown a 

pump of the type with which the invention is con 
cerned, so as to illustrate the conditions under 
which the apparatus is called upon to Work. 

In this figure X-X shows the axis fixed in 
space. The axis Y-Y about which ring H is ro 
tatable is fixed with respect to X-X. 
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Axis 2-2, which is the axis of rotation of the 

cylinder block J, can be displaced parallel to it 
Self along a circular arm about axis X-X. Pis 
tons F1, Fa, Fs, F4, carry rollers I, Ia, Ia, I which 
run upon ring M. These pistons are radially slid 
able with a reciprocating movement in the cyl 
inder block, their movement toward the axis Z-Z 
being produced by the action of ring H on their 
rollers. This movement toward the center cor 
responds to the delivery of the pump. The dis 
placement of the pistons away from the center is 
produced by centrifugal force and causes liquid 
to be drawn into the cylinders. The stroke of 
the piston is shown at M. A. 

In the position shown in full lines in Fig. 3, 
the axis of symmetry O-O passes through the 
centers of rotation Y-Y and Z-2 coincides with 
the axis of pistons F, F, designated by A-A. 
The distributor is shown at P. 
According to the invention, in order to vary. 

the flow of the pump, axis Z-Z is displaced about 
axis X-X. As a consequence of this displace 
ment, the stroke of the pistons is reduced, since 
the centers of rotation of Z-Z and Y-Y are 
brought nearer to each other. 

In Fig. 3, I have shown in broken lines at Ja 
the position of the cylinder block after this dis 
placement. 

It should be noted, however, that if the whole 
of the cylinder block were caused to turn about 
axis X-X in order to vary the flow of the pump, 
the drive could not operate properly for the 
following reasons: 

First, the axis A-A of the pistons would come 
into the position Aa-Aa, shown in broken lines 
in Fig. 3 due to the considerable angular displace 
ment of the pistons, as shown by the drawing. 
Second, the distributor. P, mounted in the body. 

of the cylinder block, would assume position Pa, 
following exactly the movement of the cylinder 
block. In this new position, the axis of sym 
metry of the distributor would be displaced with 
respect to the axis of symmetry O-O of the sys 
tem. This would cause serious disturbances in 
the operation of the pump since axis O-O must 
not be considered merely from the geometrical 
point of view but also from the point of view of 
the working of the pump. As a matter of fact, 
the position of this axis determines, on the one 
hand, the suction of the pump, and, on the other 
hand, its delivery. 

Furthermore, with a construction such as that 
illustrated by Fig. 3, and even with ring H rotated 
about its axis with the same speed of revolution 
as cylinder block Jabout its axis, rollers I, Ia, Is, 
I4 would be subjected to oblique stresses from the 
inner wall of said ring. 
The present invention makes 

avoid these disadvantages. 
Fig. 4 shows how this result is obtained, with 

respect to two of the disadvantages above men 
tioned. In this figure motion is transmited to 
cylinder block J on the one hand and ring H on 
the other hand, in such a manner that the two 
parts H and J are driven at exactly the same 
angular speed and the adjustments necessary to 
vary the flow of the pump are made in such a 
way, that, when axis Z-2 is caused to turn. 
about X-X, all the points of cylinder block J 
are displaced parallel to each other, that is to 
Say this cylinder block moves with a translatory 
(motion. 

Moreover, Fig. 4 shows an arrangement in 
which the exertion of oblique stresses by the 
outer ring on the pistons is wholly eliminated. 

it possible to 
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In this device, a disc U is keyed to a driving 

shaft and transmits the movement thereof on 
the one hand to the outer ring H and, on the 
other hand, to the cylinder block J. The trans 
mission is effected as follows: 
The disc U is provided with two series of circu 

lar holes. Three of these holes equidistant 
from the center X-X of the disc serve for the 
drive of the cylinder block J. Three other holes 
O also equidistant from axis X-X, serve for the 

drive of the outer ring H. The cylinder block 
carries fingers 55 engaged in holes T, while the 
ring carries fingers 88 engaged in holes O. 
The difference between the diameter of each 

circular hole 7 and the diameter of the corre 
sponding finger 55 is equal to twice the eccen 
tricity of the cylinder block, that is to say twice 
the distance between axis Z-Z and axis X-X, 
or 2E. 
The distance between axis Y-Y and axis X-X 

being also equal to E, the difference between the 
diameter of each hole O and the diameter of 
the Corresponding finger 88 is also equal to 2E. 
Thus, each of the two essential parts of the 

pump, to wit the cylinder block and the outer 
ring, is coupled with the driving disc U in such 
manner that its axis can be displaced along the 
arc of a circle about the axis of said disc without, 
in the course of Such displacement, said cylinder 
block Or said ring being rotated about its own 
axis, that is to say each displaced part carries out 
a translatory movement. 
Of course, the arrangement above described, 

including circular holes, and fingers engaged in 
Said holes, could be replaced by any other trans 
mission giving the result above set forth. 

In actual practice, it has been found that, since 
it suffices to displace axes Y-Y and Z-Z rela 
tively to each other by rotation about axis X-X, 
it is Simpler to leave one of the two first men 
tioned axes, for instance Y-Y in fixed position 
with respect to X-X and to displace only axis 
Z-Z, about X-X. 
In this case, as shown by Fig. 4, fingers 88 

always remain in the same positions with respect 
to the Corresponding circular holes 7, while fin 
gers 55 may ocupy any position, in tangential 
contact with the wall of the corresponding circu 
lar holes 0, between the positions 55a, shown in 
broken lines (which correspond to a flow equal to 
Zero) and the positions 55 shown in solid lines, 
which are supposed, for instance, to correspond 
to the maximum distance between axes Z-Z, and 
Y-Y and therefore to the maximum flow. 
According to another feature of the invention 

illustrated in Fig. 4, the inner wall of ring H, On 
which the rollers I-I4 run, is of polygonal Sec 
tion, the number of sides of the polygon being 
edual to the number of pistons and Such sides 
being perpendicular to the axis of One of Said 
pistons. As ring H and cylinder block J turn 
exactly at the same speed about their respective 
parallel axes Y-Y and Z-Z, this perpendicu 
larity of the sides of the polygon with respect to 
the corresponding piston axes is preserved con 
stantly and no oblique force is exerted by ring H. 
on the pistons. Friction is thus reduced to a 
minimum. 
Of course, in view of the fact that the cylinder 

block moves with a translatory motion when 
its axis Z-Z is caused to rotate about X-X in 
order to modify the flow of the pump, such a 
variation also leaves the piston axes still per 
pendicular to the corresponding sides of the polyg 
onal inner wall of ring H. 
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Fig. 5 shows diagrammatically an example in 

which a cylinder block carrying eight pistons co 
operates with a ring H the inner wall of which 
is of octagonal cross section. This view shows 
how the rollers carried by the pistons run along 
the sides of the polygon. In this view, lines 
Al-A1, B1-B1, C1-C1, D-D1 are perpendicul 
lars to the sides of the octagon passing through 
the center of ring H; A-A, B-B, C-C, D-D 
are the axes of the piston. It is clear that A-A 
remains always parallel to Al-A1, B-B to 
B1-B1, C-C to C1-C1, and SO On. 

Fig. 5 also shows that the distributor P is dis 
posed in such manner that its axis of symmetry 
coincides with the axis of symmetry of the system 
including parts H and J. This position corre 
sponds to symmetry of the pump: three of the 
pistons are, in this position on the suction side, 
and three on the delivery side. 

Fig. 6 shows in what manner the distributor 
is kept, according to the invention, always in the 
plane of symmetry of the system. In this ex 
ample, the end face R. of the distributor is pro 
vided with a groove S. On the other hand, I 
provide a pin in fixed position carried by the 
frame of the pump and extending along axis 
W. W. This axis W-W is located. On the cir 
cumference along which axis Z-Z is movable, at 
the point where this circumference is intersected 
by diameter Y-Y, X-X. 
When the cylinder block in which the distribu 

tor is mounted is displaced so that its axis turns 
about axis X-X, groove S is caused to side on 
pin W-W, thus determining a rotation of the 
distributor with respect to the cylinder block 
which returns the plane of Symmetry of the dis 
tributor to the proper relative position with re 
spect to the axis of Symmetry of the system in 
cluding ring H and cylinder block J. 
This results from the following calculation: 
Angle Y-Y, Z-Z, W-W is equal to 90 and 

angle Y-Y, Za-Za, W-W is also equal to 90', 
since both of these angles are inscribed in a semi 
circle. Therefore, angle O, Y-Y, Oa is equal to 
angle Z-Z, W-W, Za-Za, since the sides of 
these angles are respectively perpendicular to One 
another. It follows that the groove S of the dis 
tributor, and consequently the distributor itself, 
has turned through an angle equal to the angle 
through which the axis of symmetry of the sys 
tem has turned so that the axis of Symmetry of 
the distributor has assumed a position to coin 
cide with the new position of the axis Of Syn 
metry of the entire System. 

It is known that, when a pump absorbs a con 
stant power, the pressure which acts on the dis 
tributor is inversely proportional to the flow. On 
the other hand, the flow is proportional to the 
eccentricity or distance between axes Y-Y and 
Z-Z, which will be designated by L. If F is the 
total pressure acting on the distributor, the prod 
uct FXL is equal to a constant value, say K. 
The center of rotation of the distributor being 
at X-X, the value of the torque at this point 
is FXXXb. Now, the distance X-X, b is equal 
to one half of L. Therefore, the torque is FXL/2, 
that is to say K/2. It is constant: The pump 
is of the self-regulating type. 

Figs. 8, 9 and 10 show an example of construc 
tion of a pump made according to the invention. 
In these drawings, reference numeral desig 

nates the frame of the apparatus, and 2 the driv 
ing shaft which transmits movement to the ro 
tary parts of the pump. Reference characters 
3 and 4 designate the bearings of this shaft. A 
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disc U is keyed on shaft 2. In this disc are pro 
vided two series of circular holes. The first series 
includes three holes , disposed at the same dis 
tance from the axis X-X of the shaft, the cen 
ters of these holes being at 120 from one another. 
The second series includes three holes. 0. 

These holes are located at the same distance 
from axis X-X as the holes With their centers 
at 120° from each other, the center of each hole 
O being spaced 60° from the centers of the two 

adjacent holes. 
Holes serve to transmit the movement of 

rotation of driving shaft 2 to the cylinder block 
J, which is provided for this purpose with three 
fingers 5 provided with suitable bearings for con 
tacting the walls of the holes, for instance ball 
bearings 6 as shown. 

Likewise, holes O serve to transmit the nove 

10 

5 

ment of the driving shaft to the outer ring H, 
which is provided, for this purpose, with three 
fingers 8, carrying ball bearings 9. 

Ring His mounted in the frame of the pump 
through bearings 5 and 6 and it turns about. 
an axis Y-Y which is fixed with respect to said 
frame and extends at a distance E from X-X. 
* The pistons are slidable in corresponding bores 
provided in the cylinder block J. Z-Z is the 
axis of rotation of the cylinder block, inside which 
is mounted the distributor P, the axis of which 
is Z-Z. This axis Z-Z is movable with respect 

: to axes X-X and Y-Y but its distance from 
the axis X-X is constant, equal to E, while the 
distance from axis Y-Yvaries. 

In Fig. 8, the flow of the pump is zero since 
axes Z-Z and Y-Y coincide. 

Distributor P is mounted concentrically in a 
sleeve L, which turns in the frame f about the 
axis X-X. This sleeve is fitted with a hand 
lever 7, by means of which it can be turned 
about axis X-X so as to move axis Z-Z toward 
Or away from Y-Y. When these two last men 
tioned axes are brought nearer to each other, 
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the stroke of the pistons and therefore the flow 
of the pump are reduced, and vice-versa. When 
the two axes Z-Z and Y-Y coincide, the flow 
is Zero. 

Distributor P is provided with four channels 
Q, two of which serve for the suction of the liq 
uid which passes through passages 20 into the 
cylinders and thence, through passages 2, into 
the delivery channels. 
As above described with reference to Fig. 6, 

the end of distributor P is provided, in its edge, 
with a groove. S, which is engaged by a pin 9. 
mounted on the pump frame with its axis W-W 
So positioned as to restore the distributor to the 
desired position. The end portion R of the dis 
tributor is provided with two orifices 8-8, one 
for the inflow and the other for the outflow of 
the liquid. 

he heads of the pistons are fitted with spin 
dles on which are mounted rollers, with the 
interposition of roller or ball bearings. The roll 
erS run. On the flat or plane surfaces of the inner 
Wall of ring H. In order to prevent the spindles 

from pivoting about the axis of pistons F, I 
provide cylindrical pins 3 engaged in slots f4 
formed in suitable projections of the cylinder 
block, 

In the embodiment of Fig. 11, the rollers, in 
stead of being carried by the pistons, are carried 
by ring H. Each piston, such as F, is intended 
to cooperate with two rollers Ia, Ib bearing 
against an enlarged flat head 25 of said piston. 
These two rollers Ia, Ib are so disposed that 

45 
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their common tangent is perpendicular to the 
axis of piston F and thus they are both applied 
against the surface of head 25, along which they 
run. In this case also the friction due to oblique 
stresses is greatly reduced. . 
Apparatus according to the invention can ad 

vantageously be used for many purposes and 
especially, as above described, as pumps. 
In a general manner, while I have, in the above 

description, disclosed what I deem to be practi 
cal and efficient embodiments of the present in 
vention, it should be well understood that I do 
not wish to be limited thereto as there might be 
changes made in the arrangement, disposition 
and form of the parts without departing from 
the spirit of the present invention as compre 
hended within the scope of the appended claims. 
What claim is: . 
1. An apparatus of the type described which 

comprises, in combination, a frame, two parts 
rotatable in said frame about two distinct par 
allel axes, respectively, radially slidable members 
in one of said parts, the other part including a 
Surface adapted to COOperate with said members 
for controlling the sliding movement thereof in 
said first mentioned part, means, independent 
and exclusive of said slidable members, for roar 
tating both of said parts at the same speed about 
their respective axes, at least one of said parts 
being so mounted in said frame that its axis can 
be displaced along a circular arc about a fixed 
axis parallel to the two first mentioned axes, so 
as to permit of varying the distance between the 
two first mentioned axes. 

2. An apparatus of the type described which 
Comprises, in combination, a frame, two parts 
rotatable in said frame about two distinct pare 
allel axes, respectively, radially slidable members 
in One of Said parts, the other part including a 
Surface adapted to cooperate with Said members 
for Controlling the sliding movement thereof in 
said first mentioned part, means for movably 
supporting at least one of said parts in said frame 
So that its axis can be displaced along a circular 
arc about a fixed axis parallel to the two first 
mentioned axes. So as to vary the distance of the 
two first mentioned axes to each other, a shaft 
journalled in said frame on said third mentioned. 
axis, and independent transmission means be 

50 tween said shaft and each of said parts respec 
tively, the transmission means between said shaft. 
and the part having its axis movable in said frame 
being such that a displacement of said axis in 
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said frame produces a mere translatory displace 
ment of said part, the two transmission means 
being adapted to produce a rotation of both of 
the parts exactly at the same speed. . 

3. An apparatus of the type described which 
comprises, in combination, a frame, two parts 
rotatable in said frame about two distinct paral 
lel axes, respectively, a number of members radi 
ally slidable in one of said parts, the other part 
including a polygonal surface the sides of which 
are perpendicular to Said members, respectively, 
and in contact therewith, for controlling the slid 
ing movement of said members in said first men 
tioned part, and means, independent of said slid 
able members, for rotating both of said parts at 
the same speed about their respective axes. 

4. An apparatus of the type described which 
comprises, in combination, a frame, an inner 
cylinder block and an Outer ring rotatable in said 
frame about two distinct parallel axes, respec 
tively, radial pistons slidable in said cylinder 
block, the outer ring having an inner polygonal 
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wall the sides of which are perpendicular to the 
piston axes, respectively, rollers, carried by the 
outer ends of Said pistons adapted to bear on said 
sides of the polygonal wall of the Outer ring, 
and means, independent of said pistons, for ro 
tating both said cylinder block and Said Outer 
ring, at the same speed about their respective 
XeS. 
5. An apparatus according to claim 3 in which 

at least one of said two parts is movably sup 
ported in said frame so that its axis can be dis 
placed along a circular arc about a fixed third 
axis parallel to the two first mentioned axes so 
as to vary the distance between them, the means 
for rotating said last mentioned part being such 
that a displacement of Said first mentioned axis 

O 

S 
7. An apparatus of the type described which 

comprises, in combination, a frame, two parts 
rotatable in Said frame about two distinct paral 
lel axes, respectively, radially slidable members 
in One of said parts, the other part including a 
Surface adapted to cooperate with said members 
for Controlling the sliding movement thereof in 
Said first mentioned part, means for movably sup 
porting said first mentioned part in said frame so 
that its axis can be displaced along a circular arc 
about a fixed third axis parallel to the two first 
mentioned axes, so as to permit of varying the 
distance between said two first mentioned axes, 
means for rotating both of said parts exactly at 

5 

in said frame produces a mere translatory dis 
placement of the corresponding part. 

6. An apparatus according to claim 4 in which 
at least one of the two parts, to wit, the cylinder 20 
block and the outer ring, is movably supported 
in said frame So that its axis can be displaced 
along a circular arc about a fixed third axis 
parallel to the two first mentioned axes so as 
to vary the distance between them, the means for 
rotating said part being such that a displaces 
ment of its axis in Said frame produces a mere 
translatory displacement of said part. 

25 

the same speed about their respective axes, a dis 
tributor in Said first mentioned part coaxial 
therewith, and mechanical means interposed be 
tween said frame and said distributor for keeping 
the plane of symmetry of the distributor in coin 
cidence with the plane passing through the two 
first mentioned axes. 

8. An apparatus according to claim 7 further 
including means for moving the axis of Said dise 
tributor about the third mentioned axis. 

JEAN MERCIER. 


