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(C. 103-161) 4. Claims. 

My present invention has for its object to pro 
vide pumps of the type including rotary cylin 
ders adapted for reversible operation. 
The pumps according to the invention are 

mounted within a drive wheel rotated about a 
fixed hollow shaft, and are characterised in that 
they comprise in combination cylinders rigid 
with said wheel, pistons in Said cylinders, a Con 
trol mechanism for said pistons secured on Said 
fixed shaft, lateral conduits on each cylinder, 
intake and delivery being effected at both ends 
of Said fixed shaft, a partition in said fixed shaft 
separating the intake from the delivery side 
thereof and cooperating with ports formed in 
Said fixed shaft, before Which ports the Outlets 
of said lateral cylinder conduits are adapted to 
ride as the device is rotated. 
In one specific embodiment, my apparatus com 

prises a double piston reciprocable in a double 
cylinder forming the body of the pump either 
through a partial pinion and rack member, or 
through a roller mounted on a connecting rod. 
The above assembly is secured on a rotatable 
element adapted to form both a fly-wheel and 
a drive sheave. 
The pump thus formed does not include any 

Seal joint or any Special valve means, this mak 
ing for a simplified construction and facilitating 
mounting and dismantling operations. The 
pump is of a reversible character, that is, by 
reversing the direction of rotation of the fly 
Wheel the Suction and delivery functions are 
reversed. It is therefore adapted also to operate 
as a prime mover Operated by pressure fluid, by 
reversing either the feed Supply or the direction 
of rotation of the device. 

In another embodiment, the rotor comprises 
two pump barrels displaced 90° from each oth 
er around the axis of rotation thereof and hav 
ing different diameters, the delivery of one pump 
barrel being made to supply the intake of the 
Other One, both pump barrels being rotated in 
unison about a fixed axis. 
In this Way, two stage expansion or compres 

Sion may be realized, 
According to another embodiment, cylinders 

in a number greater than or equal to three are 
mounted in radial formation upon a casing or 
Sump containing lubricating oil and accommodat 
ing the piston drive mechanism. 
The above arrangement provides for con 

tinuity in the action of the group and a more 
efficient balancing of the reactions around the 
axis of rotation. 
The wheel supporting the pump cylinders may 
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2 
serve the part both of a drive wheel and a fly 
Wheel. It may also constitute a vehicle wheel, 
more particularly for a tractor, or a bladed or 
Vaned Wheel. 
The characteristic features, objects and ad 

Wantages of the invention will appear from the 
ensuing disclosure relating to various embodi 
ments of the invention, in reference with the 
accompanying drawings wherein: 

Fig. 1 is a longitudinal sectional view of the 
plimp 

Fig. 2 is a transverse cross section on line 
II-II of Fig. 1. 

Fig. 3 is a fragmentary section on line III-III 
Of Fig. 1. 

Fig. 4 is another fragmentary section on line 
IV-W of Fig. 1. 

Fig. 5 is a transverse cross section of a modifica 
tion. 

Fig. 6 is a croSS Section on line WI-VI of Fig. 5. 
Fig. 7 shows another embodiment in longitu 

dinal croSS Section on line VII-VII of Fig. 8. 
Fig. 8 is a transverse cross section on line 

VIII-VIII of Fig. 7. 
Fig. 9 shows another modified embodiment in 

longitudinal Section on line IX-IX of Fig. 10. 
Fig. 10 is a transverse cross section on line 

X-X of Fig. 9. 
Fig. 11 illustrates another modified construc 

tion in longitudinal section on line XI-XI of 
Fig. i2. 

Fig. 12 is a Section on line XII-XII of Fig. 11. 
Fig. 13 shows another embodiment in lon 

gitudinal Section on line XIII-XIII of Fig. 14. 
Fig. 14 is a transverse cross section on line 

XIV-XIV of Fig. 13. 
Fig. 15 shows another embodiment in longitu 

dinal Section on line XV-XV of Fig. 16. 
Fig. 16 is a transverse cross section on line 

XVI-XVI of Fig. 15. 
NoW referring to the embodiment shown in 

Figs. 1 to 4, the pump essentially comprises a 
cylinder in which is reciprocable a double pis 
ton 2. Within said piston there is provided a 
double rack member 3-3. Upon the Cylin 
der there is mounted a lateral conduit 4 com 
municating with the cylinder at both ends 
thereof. - 

Both ends of cylinder are blocked by means 
of ScreWS 5 on the ends of arms 6 of T-shaped 
cross Section; Said arms 6 are connected With 
a Circular element 7. The part 7 forms a drive 
sheave for the pump. The assembly 6-7 forms 
a drive fly-wheel. 
The pump -2 and fly wheel 6-7 are mount 

  



2,628,472 
3 

ed on the tubular fixed shaft 8 mounted in two 
SupportS 9 and 0. Said tubular shaft is adapt 
ed to provide an intake for the pump through its 
right end (Fig. 1) which is provided with a 
threaded portion to receive a suitable union. It 
also serves for delivery through its left hand end 
2 also provided with a threaded portion adapt. 
ed to receive a suitable union. 
The Shaft 8 is formed towards its center point, 

where it extends through the cylinder , with 
a Conical portion 3 and in particular two coni 
cal bearing Surfaces 4 and 5. A ball thrust 
bearing 6 is provided for the positioning of 
the rotary cylinder on the bearings f4 and 5. 
Upon the portion 3 there is provided a partial 
gear 7. 
The Shaft 8 is formed opposite to the conduit, 

4 with two facing ports 8 and 9 respectively 
at its top and bottom (Fig. 3). Between both 
portS 8 and 9 there is arranged within the tu 
bular shaft 8 an obliquely extending partition or 
Septum 20. As a result of the provision of this 
Septum, the aperture 9 and consequently the 
conduit 4 as it passes in front of said aperture 
is placed in communication with the suction end 
A of the pump. Similarly the aperture 3 conn 
municates with the delivery end and connects 
the latter with the conduit A as said conduit 
paSSes in front of the aperture 8. 
The fly-wheel or sheave 7 may be supported, 

apart from the opposite arms 6, by means of 
auxiliary arms such as 22 provided in any suit 
able number (Fig. 4). The ball thrust bearing 
6 may be blocked in position by means of set 

Screws 2 engaging the flange of the T-shaped 
arms 6. 
The pump assembly is driven in rotation 

through the fly wheel sheave 7 in the direction of 
the arrow (Fig. 2). In this rotation about the 
fixed shaft 8, the rack teeth 3’ mesh with the 
teeth 7 fixed on the shaft 8. The piston 2 travels 
in one direction within the cylinder. As the 
Second Set of teeth 3 engages the partial gear F, 
the piston is moved in the opposite direction. In 
this way, successive suction and delivery phases 
are Created at both ends of the cylinder . Since 
Said cylinder ends communicate with the con 
duits 4, as the latter come into registry with the 
ports f8 and 9 of the shaft 8, intake and delivery 
are produced as diagrammatically indicated by 
the arrows (Fig. 1). This result is obtained with 
out the use of any Special means such as valves 
and simply as a result of the provision of the 
Septum 2 Separating the intake from the de 
livery end in the fixed tubular shaft. 
The septum 20, as shown in Fig. 3 is so con 

formed that Communication of the conduits is 
With both parts of the hollow shaft 3 is effective 
until the pistons have reached the end of their 
Stroke, at Which time communication is cut off 
between the intake and the delivery ends. 
By reversing the direction of rotation, the rela 

tive positions of the intake and delivery are re 
Versed. A similar result could be obtained by 
maintaining the pump barrel stationary and ro 
tating the shaft 8. 
A modified embodiment is illustrated in Figs. 5 

and 6. In this modification there are also pro 
vided the pump barrel with the double piston 2 
mounted on the fixed tubular shaft 8, wherein 
the Suction and delivery sections are separated by 
the oblique septum 20. Rather than being driven 
through the rack members 3, 3’ and the partial 
gear 7, the piston 2 is herein driven through a 
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4 
roller 2 mounted on the connecting rod 22 rigid 
With the shaft 8 and consequently fixed. 
Within the piston 2 grooves 23-24 are formed 

Wherein the roller 2 rides; as the assembly -2 
driven from the fly-wheel or sheave 6-7 is ro 
tated about its axis (or vice versa), the fixed 
roller 2 causes reciprocation of the piston 2. 
The latter cooperating with the side conduit A 
and the tubular shaft 8 successively produces at 
both sides of the piston 2 suction and discharge, 
as indicated previously, it being possible more 
Over to reverse said effects by reversing the di 
rection of rotation. 
In Order to increase the total stroke of the 

piston it is simply necessary to increase the 
Spacing of the axis of roller 2 from the axis of 
the shaft 8. For that purpose, there may be 
provided centrally of the cylinder a recess 25 
of suitable depth accommodating passage for said 
roller 2. In this arrangement, the cylinder is 
Supplemented with an element 26 secured in any 
Suitable manner such as by screwing or welding. 
With the arrangement described, it will be 

Seen that the pump operates without the use of 
valves and does not require the employment of 
any Sealed joint, Whereby its construction, and 
the mounting and dismantling of the pump are 
simplified. - 

ACCOrding to an embodiment illustrated in 
Figs. 7 and 8 a pump barrel 80 similar to the 
One ShoWn in FigS. 1 or 5 is mounted on a shaft 
8 and is held within a rotary element 33 forming 
both a fly wheel and a drive sheave, by means of 
four adjustable set screws 34 and nuts 35. Said 
ScreWS are housed in the tubular portions 36 
formed in the armature of the fly wheel 33 and 
arranged in the transverse and longitudinal axes 
of the pump. Said screws are maintained 
through the medium of a projection 3 engaging 
a recess S8 formed in the screw so as to prevent 
the Screw from rotating while causing it to slide 
in the tubular portion of the fly wheel. 
Such mounting While simplifying the construc 

tion of the fly wheel makes it possible to reduce 
the length of the shaft 8 which as before is rested 
On the Supports 9 and arranged at both sides of 
the fly wheel. 
The double piston () is driven in this emi 

bodiment by a heart shaped cam member 92 
fixed on grooves (3 provided on the tubular 
Shaft 8. With this cam are engaged rollers G4 
Supported by links 5 disposed within the 
piston. BOSSes 6 are provided on both sides of 
the cylinder in order to permit the movements 
around the cam. 
The preceding description was concerned with 

a pump having a single pump barrel. It will be 
obvious that the arrangement of the invention 
may be applied to pumps having multiple cylin 
ders. That is, it is possible to use two twin par 
allel pump barrels for instance mounted on a 
Connon Shaft With a common intake and de 
livery pipe. 
According to an embodiment diagrammatically 

illustrated in Figs. 9 and 10 the rotor comprises 
two pump barrels 39 and 48 of different diameters 
and displaced 90° from each other. Each barrel 
is mounted on a respective shaft element 4 and 
42, both said elements being rigidly intercon 
nected by means of a threaded ring 43. 
Each of Said elements is provided with a septum 

(4d. and 42a) similar to the septum 20 shown 
in Figs. 1 and 3 and both elements cooperate in 
Such a Way that the delivery end of one pump 
Supplies the Suction end of the other. 
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Each pump barrel is maintained fixed by means 
of four adjustable set screws 34 identical With 
those shown in Fig. 7. Said screws are housed 
within two disks: a disk 44 for the pump bal'rel 
39 and a disk 45 for the pump barrel 40; the 
ScreWS are slidable in said disks by means of a 
projection 3 accommodated in a recess 38 
formed in each disk. Said disks are arranged 
and supported on both sides of a driving fly wheel 
46 by means of rods 47 threaded at one end 
thereof, to receive a nut 48 the purpose of which 
is to maintain a rigid and adjustable Spacing be 
tween the disks 44 and 5. 
The drive mechanism of the double pistons 

as f0, is similar within each pump barrel to 
that described in reference to Figures 1 to 4, With 
the sole difference that the partial gear on 
shaft 42 comprises only three teeth instead of 
five, 
According to another embodiment, shown in 

Figs. 11 and 12, the pump comprises within a 
Wheel or drum 49 four cylinders, namely two 
oppositely disposed cylinders 53 and two cylin 
ders 5 also oppositely disposed, of larger diam 
eter, mounted in radial relationship on a casing 
52 containing lubricating oil and housing the 
piston driving mechanism which comprises a 
heart-shaped cam 53 made rigid through a key 
54 with the fixed tubular shaft extending frona 
the suction inlet 55 to the delivery outlet 56 (the 
functions of said inlet and said outlet may be 
reversed). Connecting links 5, 58 engaging 
through follower rollers such as 59, the cam 53, 
respectively actuate the pistons 62 and 63 and 
the opposite links are interconnected through 
fork members 6), 6 slidable on the shaft 55-53. 
The side conduits of the cylinder 59 are tightly 

interconnected with the extensions 64 on the 
external face of the casing 52 and coinmuni 
cate at a desired instant with the distributing 
ports formed in the hollow shaft and Separated 
by an oblique septum 65. 

Similar conduits not visible in the drawings 
extend from the cylinder 5 to terminate at 
similar distributing ports separated by an oblique 
septum 66. 
The pair of cylinders 53 operate in series with 

the pairs of cylinders 5, the pair of cylinders 
50 of small capacity being made for example to 
produce a first expansion step and the pair of 
larger capacity cylinders 5 providing for a Sec 
ond expansion step, or vice versa, in compres 
SO. 

It is clear that both groups of cylinderS respec 
tively providing for both compression or expan 
sion stages, rather than comprising two cylinders, 
could be made each to include, in the radial 
disposition shown, any desired number of pairs 
of cylinders. The cylinders operating the first 
stage will generally be of a different diameter 
from the cylinders operating the Second stage, 
and the opposite pairs of the first mentioned 
cylinders will be provided in alternate relation 
ship with the opposite pairs of the Second men 
tioned cylinders along the periphery of the rotor. 
The side conduit of the cylinders of the first set 
will ride in front of the related distributing ports 
associated with a first oblique septum. Such as 
the septum 65 of Fig. 12, and the side conduits 
of the cylinders in the second set will ride in 
front of a second oblique septum such as 66 in 
Fig. 12. 
The radial arrangement makes it possible to 

multiply, as well known in the art, the number 
of cylinders without any particular difficulty be 
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6 
ing encountered. There has therefore been 
shown in Figs. 13 and 14 a modification of the 
pump according to the invention which com 
prises six radially disposed cylinders but which 
in this case operate in only one compression or 
eXpansion stage. 

Six identical cylinders is are associated with . 
the casing and are made rigid with the wheel 
rim 3 by means of projections 2. Said rim is 
in the example shown provided with a mounting 
74 adapted to receive a penumatic tyre. 
The control mechanism comprises an eccenter 

plate splined on the shaft 76 carrying balls 7 
On Which is rotatable an annulus 3 around Which 
are pivoted the connecting rods 79 leading to the 
pistons 88 in the cylinders i. 
Another modification as shown in Figs. 15 and 

i6 comprises a group of cylinders 8 mounted in 
radial formation and Secured at their top end to 
a rim 82 by means of staples 83, the lower ends 
of the cylinders being secured on a casing 84 
housing the drive mechanism which includes a 
cam 85 formed of two juxtaposed heart shaped 
disks and formed in their internal face with 
Cann-Ways of grooves 86 in which ride rollers 8. 
carrying the connecting rods 88 secured to the 
pistons 33. Rollers 9 are mounted on the casing 
at the base of the cylinders with the purpose of 
guiding the connecting rods in their reciproca 
tion. 
The rin 82 may be subdivided into two parts 

interconnected by means of Connecting bolts 9. 
Between each pair of adjacent cylinders, a 
mounting $2 provided with Staples is secured on 
the casing to impart greater rigidity to the as 
Sembly. 
The radial arrangement of the cylinders has 

the advantage of ensuring continuity in opera 
tion and improved balance, both Said advantages 
being enhanced as the number of cylinders is 
increased. In the case of Single stage expansion 
(or suction) thi'ee pistons may Suffice to ensure 
continuity in Cperation; in the case of eXpansion 
(or suction) in two stages the minimum number 
of the cylinders will obviously be equal to foul". 

In a great number of applications of the ap 
paratus, the radial arrangement of the cylinder's 
comprising the engine unit appears to be ideal 
for the construction of a drive wheel. This is 
so because it may then be mounted either in a 
rim with or without the provision of pneumatic 
tyres as shown in Figs. 13 and 14, or in a gear 
adapted to control pinions or racks or further the 
cylinder base may be provided With staples, for 
instance in the case of tractors as shown in Figs. 
15 and 16 or further With Vanes as required in 
navigation. Or propeller blades for use in aircraft. 
My invention shows Substantial advantages 

for driving any vehicle or Structure movable in 
a fluid and wherein the operating torque is ir 
regular: Such as a vehicle, driving on a road in 
cluding ups and downs, boats Sailing in naviga 
tion channels having an irregular course, and 
the like, or else for vehicles the driving schedule 
of Which includes a great many stops and starts: 
Such as Subways, taxis, elevators and the like. 

It will of course be understood that the above 
described and illustrated embodiments and the 
applications Specifically listed have been merely 
given by Way of example since my apparatus is 
adapted to a number of other uses such in par 
ticular as servo-motors for hydraulic control, 
Wind engines and the like, without exceeding the 
Scope of the invention. 
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- I claim: 
1. In a pump of the character described, a tu 

bular fixed shaft, a wheel driven in rotation about 
said shaft, a reversible rotary pump mounted in 
said wheel, said pump comprising in combination 
tWO Sets of cylinders, both sets including an equal 
number of cylinders disposed in radial forma 
tion in said wheel and rigid therewith, the cylin 
ders of a first one of said sets being arranged to 
alternate with those of the other set along the 
periphery of said wheel, a drive mechanism for 
said pistons including cam means secured on said 
shaft and adapted to actuate said pistons on the 
radially inner faces thereof, a casing surrounding 
said drive mechanism, a side conduit On each 
cylinder having its radially outer end opening in 
an aperture formed in the radially outer end of 
a related cylinder, the side conduits of the said 
first set of cylinders extending on a face of said 
casing and the side conduits of said second set of 
cylinders being arranged on the other side face 
of said casing, an oblique septum in Said fixed 
shaft cooperating with a first pair of diametrical 
ly opposed apertures in front of which apertures 
the side conduits of said first set of cylinders are 
adapted to ride, a second oblique Septun co 
operating with a second pair of diametrically op 
posed apertures offset 90° from the first said pair 
in front of which apertures the Side conduits of 
said second set of cylinders are adapted to ride, 
intake and delivery being respectively effected 
at respective ends of said fixed shaft, both groups 
of cylinders being serially operated in two suc 
cessive stages. 

2. A reversible rotary pump comprising a shaft, 
a rotor block rotatable on Said shaft, at least One 
pair of diametrically opposed cylinders rigid with 
said rotor block, pistons in said cylinders, means 
for rigidly interconnecting each pair of opposed 
pistons, a drive mechanisin for Said pistons in 
cluding a cam fixed on Said shaft, intake and 
discharge means for Said cylinders, Said inter 
connecting means between each pair of opposed 
pistons comprising a yoke With two branches 
passing laterally along each side of said cam 
means, said branches being slotted in order to 
permit the sliding with respect to said shaft dur 
ing the rotation of Said rotor, and two rolling 
cam follower means journalled at both ends of 
said yoke. 

40 

45 

8 
3. A reversible rotary pump comprising a shaft, 

: a rotor block rotatable on said shaft, at least 
two pairs of diametrically opposed cylinders rigid 
with Said rotor block, pistons in said cylinders, 

5 means for rigidly interconnecting each pair of 
diametrically opposed pistons, a drive mechanism 
for said pistons including a cam fixed on said 
shaft, intake and discharge means for said cylin 
derS, Said interconnecting means between each 

10 pair of opposed pistons comprising a yoke with 
two branches, the branches of the yoke inter 
connecting the pistons of a first pair of cylinders 
being adjacent respectively to the side faces of 
Said cam, the branches of the yoke intercon 
necting the pistons of a second pair of cylinders 
passing out of the path of travel of the branches 
of the first said yoke. 

4. In a reversible pump of the kind described, 
a drive mechanism comprising a tubular shaft, 

20 can means rigid with said shaft and a plurality 
of mutually inbricated yokes around said cam 
fileans, each yoke having two branches, the 
branches of said yokes being slotted for sliding 
On Said shaft, a first one of said yokes having its 

25 branches sliding along and adjacent the side 
faces of Said cam means, a second yoke, sliding 
out of the path of travel of the first yoke and ad 
jacent the branches of said first yoke, and rolling 
cam follower means journalled within and at 

30 both ends of each said yoke. 
HENRI EDGARD RAYMOND. 
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