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Published June 1, 1943

Serial No. 335,386

ALIEN PROPERTY CUSTODIAN

PUMPS

Jean Mercier, Neuilly-sur-Seine, France: vested
in the Alien Properiy Custodlan

Application filed May 15, 1940

The present invention relates to pumps for
liquids, more especially for use on aircrafts, in
connection with hydraulic, oleo-pneumatic and
similar systems.

The pump with which the present invention
is eoncerned is of the type Including parallel pis-
tons actuated by a cam, more particularly as
described in my French Patent No. 809,826, filed
November 27, 1985.

A pump of this kind includes a plurality of
parallel! pistons, preferably disposed along gen-
eratrices of a circular eylinder, and actuated by
means of a rotating cam. This cam is mounted to
osclllate with respect to & plece, intended to give
it ltg rotary movement, about an axis perpendicu-
lar to the axis of rotation of sald cam with re-
spect to said piece. The oscillations of the cam
about gaid axis of rotation are produced, in the
direction which tendr to reduce the inclination
of the cam, by the reaction of the pistons result-
ing from the action of the liquid that is dis-
charged and of the return springs, and, in the
opposed direction, which tenhds to increase the
inclination of the cam, by the action of a sliding
push-plece parallel to the axis of revolution, said
push-plece bearing agalnst the cam and being
subjected to the thrust of an elastic device.

Therefore, this pump ensures an automatic
regulation of the discharge pressure, since the
inclination of the cam depends upon the value of
sald pressure. For & given maximum value of
this discharge pressure, the cam is at right angles
to the axis of revolution and no liquid is any
longer discharged by the pump.

In the pumps of the known type, the Inlet and
outlet conduits or channels were provided at one
end of the pump and they were directly connected
with the ends of the cylinders containing the
pistons. Now, this arrangement, although it gave
very satisfactory results under ordinary working
conditions, has been found to be insufficlent in
the case of very high working speeds of the pump,
and especiglly when re-starting a pump which
has been stopped for a certaln time. This is due
to the fact that the space located beyond the
pistons ends and which contains the cam 13, in
this 1atter case, nearly empty and must be con-
nected, on the one hand, to a special conduit
serving to ensure the restarting, and, on the other
hand, to the conduits or channels through which
the Inflow of fluid to the cylinders takes place.

The general oblect of the present invention
is to provide a pump of the type above mentioned
which is better adapted to meet the requirements
practice than the pumps of the same type made
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up to this time, and, in particular, which is sim-
pler to construct.

A more sSpecific object of the invention is to
provide a pump of this type which ellminates
the inconvenience of providing a speclal re-start-
ing device.

Sti1] another ¢object of the invention is to pro-
vide a pump of this type working in a perfectly
smooth and regular manner.

According to an essential feature of the present
Invention, the feed channels or conduits of the
pump open directly into the space containing the
cam and located beyond the piston heads, and
the particular and indlvidual inlet condults or
channels relative to each cylinder respectively
open Into the peripheral zone of the above men-
ticned space surrounding the cam.

It will be readily understood that In the case
of a very quick rotation of the parts contained
in the space surrounding the cam, there is pro-
duced, under the effect of the centrifugal force
resulting from this rotation, an extra-pressure
in the above mentioned peripheral zone. If the
cylinders are fed with fuld coming from this
zone, two advantages are obtalned:

&. First, the feed remains always perfectly reg-
ular, and,

b. Re-starting becomes an easy operation, au-
tomatically obtalned without any special device,
owing to the above mentioned pressure, which is
established as goon as the parts of the pump are
started rotating.

Other features of the present invention will
result from the following detailed description of
specific embodiments thereof.

A preferred embodlment of the present inven-
tion will be hereinafter deseribed, with reference
to the accompanying drawings, given merely by
way of example, and in which:

The only flgure is an axial sectlonal view of a
pump of the type above mentioned made accord-
ing to the Invention.

In the embodiment of the Invention shown by
the drawlngs, the pump includes g plurality of
cylinders f, iIn which are slidably mounted pis-
tons 2 subjected to the actlon of return springs 3
bearing on the one hand against the block 4 In
which the cylinders are provided, and, on the
other hand, agalnst pleces § belonging to the
pistons. These pistons § carry the balls 6, fiat-
tened on one side, which bear on a cam 7. 'This
cam Includes two plates 8 and 9, which are ca-
pable of rolling with respect to each other, owing
to the provision of ball bearings i10. Plate § Is
plvoted at i1 to a lateral plece 12, carrled by g
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tube 13 which is caused to rotate about the axis
of the apparatus by means of any sultable motor,
not shown. This tube Is mounted on ball bear-
ings 14 and 15.

The space 16 which surrounds the piston heads
and cam T communicates, through tube or con-
dult 1T with any sultable supply. The Individual
feed of each cyllnder i Is obtalned through =
elrcular groove or channel 18, provided In block
4 and connected through channels (9 with the
ends of the respective cylinders 1.

Channels 20, provided with check valves 2i
connect the ends of the respective cylinders i
with the discharge 22.

The operation of the pump above described is
as follows:

As g rule it 1s Identieasl to that of the pump
described In the above mentioned French patent.
Tube 13, brought in rotation and driven by any
sultable motor, rotates cam 8—8, the inclination
of which Is variable according to the pressure of
the fluld fed by the pump,

The fAuid 1s in space 16, to which it Is fed
through tube 11. It is driven In rotation and
under the effect of the centrifugal force It Is ex-
peiled into the peripheral zone of space 16 which
is In communication with channels or grooves 8.
An extra-pressure Is produced in the Zone In
question and it Is clear that, under these condi-
tions, eylinders | are fed with fluld under & given
pressure. Furthermore, when the pump is being
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restrated after having been stopped for s more
or less conslderable perlod of time, the rotation
of the elements present In space 16 produces an
overpressure in the vicinlty of conduits 18, which
ensures a correct restarting, which iIs a very in-
teresting result obtalned without any speclal de-
vice.

In view of ensuring a sufficlent pressure at the
inlet check valves, it Is preferable to incline the
inlet condults, taking of course into account the
direction of revolution of the pump. Also, I may
make these conduits with the shape of biades,
especlally at the Inlet end thereof.

The end portlon Ta of the cam may be made
of the shape of the blades of a turbine, which
further drives the liquld toward the periphery.

I further provide & supplementary conduit 28,
preferably of relatively small sectlon, which con-
nects the zone of overpressure with the ordinary
oll or analogous reservolr, This ensures an in-
tensive circulation of the liquid in the ecasing
and increases the evacuation of the calories,

Blades 24 may also be provided on the outer
surface of the pump body and they further Im-
prove the coollng,

An oriflce 25, of small cross sectlon, may be
vrovided In the push plece acting on cam 1, so
as to deaden the oscillations produced by the
reclprocating movement of this push piece.

JEAN MERCIER.



