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The invention relates to an improvement to volumetric
pumps wherein the delivery of the fluid is effected by the
successive actuation of a certain number of pressure
members resting against a flexible wall.

It is the object of this improvement to render the oper-
ation thereof more reliable and less sensitive to variations
in temperature, to increase its robustness, its simplicity
of manufacture and its simplicity of use.

The known pumps having a deformable chamber are
based on the following principle: a chamber, which
may be circular for example, is formed by a plane
surface or face into which lead suction and delivery
pipes, said face being covered with a flexible wall or dia-
phragm. Pressure members, which are actuated succes-
sively in such a manner as to exert pressures on the de-
formable diaphragm, are situated around the circumfer-
ence of the diaphragm. The variations in volume of the
chamber between the diaphragm and the face effect the
suction and delivery of the fluid.

According to a known method of constructing these
pumps, the action of the pressure members is not ex-
erted vertically in relation to the diaphragm, but with
a rocking movement. The pressure members are ar-
ranged in a circle, and their outward-facing ends are
seated in such a manner that their rocking movements
can take place about a fulcrum situated in the seating.
The opposite ends of the pressure members all rest on a
movable circular member, the distance of which from
the diaphragm can be regulated in the pump shaft. It
will readily be understood that any regulation of the
distance of the moving member in relation to the face will
cause variation in the volume of fliid drawn in and de-
livered for each alternating movement effected by a pres-
sure member,

The delivery is obtained by the successive applica-
tion of the pressure members to the diaphragm by means
of a set of rollers which roll over said pressure members.

One feature of the present invention is to replace the
set of rollers, the axis of which is generally parallel to
the plane of the pressure members, by a single rolling
bearing, the axis of which forms a relatively large angle
with the plane of the pressure members, the surface of
said rolling bearing resting on the pressure members be-
ing chamfered, and the apex of a cone drawn through
the chamfered surfaces lying in the centre of the circle
of the pressure members in such a manner that said cham-
fered surface rolls, without sliding, over the said plane.

A further feature of the invention conmsists in mount-
ing the aforesaid movable delivery-regulating support in
such a manner that the only spring behind the actual body
of the pump is the one the flexibility of which determines
the position of said support, and in shifting the mem-
ber sensitive to the regulating parameter to the other
end of the pump by extending the stem of the support
through the driving shaft of the rolling bearing, said
parameter being the negative pressure obtaining in the
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engine manifold in the event of use as a petrol-injec-
tion pump.

A gasoline injection pump according to the invention,
for a 4-cylinder engine, will now be described by way of
non-limiting example, with reference to the accompany-
ing drawings.

Figure 1 is a section showing the principle of the
known diaphragm pump;

Figure 2 shows a longitudinal section through the
pump according to the invention; :

Figure 3 shows a section in plan along AA’;

Figure 3a is a detail section along ITI—III;

Figure 4 is an end view showing the position of the
limiting spring.

Referring to the drawing, Figure 1 illustrates diagram-
matically the principle of this pump: a flexible diaphragm
1 is mounted between a face 2 and an annular member 3
surrounding a central member 4. Pressure members 5
are arranged radially between the annular member 3 and
a support 7, the distance of which from the face is varia-
ble; by means of a roller, not illustrated, the pressure
members are successively applied against the face in such
a manner as to cause suction and delivery effects between
the face and the diaphragm, said space being suitably con-
nected to gasoline inlet and delivery pipes.

Referring to the device illustrated in Figures 2 and 3,
it will be seen that the pump body 2 is provided with
four inlet pipes such as 11 and four delivery outlets such
as 12. The diaphragm 1 is applied against its face, in
known manner, by an external ring 14 and bolts 15.
Washers 16 enable the diaphragm to be given a well-
defined, limited tightness. The ring 14, as well as the
sleeve 17 and the nut 18, likewise grip against the dia-
phragm a plate 4 in the form of a four-armed star leav-
ing four openings in each of which is a set of two pres-
sure members 5, which are substantially trapezoidal in
shape and of the same thickness as the plate.

In Figures 1 and 2, the plane AA’ is the outer plane
of the pressure members when they are applied against
the diaphragm.

The cuter supports for the pressure members con-
sist of the members 3. There are four supports such
as 3, one for each set of pressure members. They
are fixed in such a manper that the various pivoting
motions of the sets of two pressure members can be se-
lected separately. All the pressure members bear on
the movable support 7 in the centre. It is the position
of this support which regulates, in known manner, the
lifting of the pressure members and hence the delivery.
This support has an extension 19 mounted for sliding
in a sleeve 17 and the end of which receives the thrust
of the leaf spring 20. This leaf spring is supported at
its two ends on adjustable supports such as 21, screwed
into the body 2.

The shaft of the movable support 7 is continued on
the other side by a stem 22, the mounting of the. other
end of which will be described later. This stem 22
passes through the main shaft 23 of the pump. This
shaft is mounted in a conventional manner between two
taper roller bearings 24 in a housing 25, fixed to the
engine at 52. The pump body assembly, and particu-
larly the ring 14, is fixed concentrically on this hous-
ing 25 by the bolts 26. The shaft 23 has a seating 27
which is not parallel with the axis of the shaft 23 and
on which a ball bearing 28 is mounted with a tight fit.
The inner ring of this ball bearing is relieved at 29 to
avoid contact with the support 7. Its outer ring is
chamfered at 30 and the apex of a cone drawn through
the chamfered surface is at the point O which is in the
plane AA’, the centre of the pump-body assembly; nat-
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urally, the axis of the cone is also the axis of the seat-
ing 27. Movement is imparted to said shaft 23 by a
helical pinicn 31 which is driven by a perpendicular
pinion 32.

At the other end of the housing 25 is a casing 35
which is fixed on the one hand to the housing 25 and
which receives in the centre an impervious diaphragm
36 through which passes the end of the stem 22, seal-
ing being effected by gripping the diaphragm between
two washers 37 by means of the nut 38.

A main metering diaphragm 39 separates the casing
35 from an outer casing 40. This diaphragm has in
the centre an inner plate 41 which rests against the
end 23 of the stem 22 and an outer plate 42 of the same
diameter. These two plates are pressed together through
the diaphragm by means of bolts 44. These bolts serve
to centre a highly flexible spring 51. This spring 51
therefore urges the assembly of the plates 41—42 against
the stem 22 in opposition to the regulating spring 20
at the other end of the pump.

The outer casing 40 is generally brought into com-
munication with the atmosphere through the central
conduit 49, but provision is made for the possibility
of this pipe 49 being brought into communication with
the neck of a venturi situated in the inlet manifold for
the engine fuel mixture to which the present pump is
applied, upstream of the air-regulating throtile. On
the other hand, the casing 38, which is entirely enclosed
on all sides, either by fixed walls or by diaphragms, is
brought into communication through the pipe 50 with
the inlet manifold of the engine, downstream of the
throttle, that is to say in a zone where there is absolute
pressure on the engine valves.

The pump may equally well be mounted horizontal-
1y or vertically.

The spring 20 is a leaf spring of simple shape, the
flexibility of which may be determined simply by its
thickness.

Operation is as follows:

When the pump is mounted, the spring 51 urges the
plates 41 and 42 against the stem 22 of the movable
support in such a manner that said support 7 aligns the
pressure members in the plane AA’; the leaf-spring 20,
regulated by the supports 21, is put under tension in such
a manner that it first compensates the effort of the
spring 51, then permits the support 7 to be raised by a
suitable amount to obtain the gasoline delivery cor-
responding to the full load on the engine. The pump
is connected up in the following manner: the pipes 11
are in communication with a conventional feed pump
which supplies a delivery pressure of the order of one
atmosphere. The delivery pipes 12 are brought into
communication with the engine injectors. The pipe 50
is connected to the inlet manifold down-stream of the
throttle; the pipe 49 may be connected either to a ven-
turi, or directly to the inlet manifold upstream of the
throttle.

As soon as the engine is started, a negative pressure
is formed in the manifold downstream of the throttle.
This negative pressure is exerted inside the casing 35
and particularly on the surface of the diaphragm 39
and of the plate 41. A considerable effort is therefore
added to the effort of the spring 51 and increases the
flexion of the spring 26, which determines a new posi-
tion for the support 7 causing a reduced lift of the pres-
sure members, thus preparing for the gasoline delivery
to be less than the delivery at full load.

The feed pump, which begins to operate, delivers
gasoline under the diaphragm at 11, under the afore-
said slight pressure, thus moving the pressure members
5 until they come into contact with the support 7.

The rotational movement of the engine is transmitted
by means of the pinions 32 and 31 to the shaft 23 and
the bearing 28 begins to rotate on the plane AA’,
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When the corresponding generating line of the cone
30 passes over a set of pressure members, the first pres-
sure member begins by cutting the communication with
the inlet pipe and the second pressure member drives the
gasoline into the pipe 12 under the pressure determined
by the setting of the injector. When the accelerator is
depressed and the throttle opens progressively, the nega-
tive pressure in the pipe 50 diminishes, the force which
was added to the spring 51 diminishes likewise, and the
spring 20 restores the support 7 to a position which
allows the pressure member greater clearance; when the
throttle is fully open, there is no longer any effort added
to the spring 51 and the support 7 resumes the initial
position corresponding to delivery under full load. When
the engine is not only under full load but also at full
speed, that is to say when it is developing the whole of
its power, the speed of the air in the inlet pipe causes
a slight negative pressure in the pipe 49, and hence a
slight effort which opposes the spring 51, tending to
raise still further the support 7 and to increase slightly
the delivery at full load.

It will be noted that the mounting of the bearing 28
instead of the pump rollers is an improvement on the
known arrangement, considerably reduces the unit pres-
sure between the bearing and the pressure member, and
eliminates the necessity of aligning the various rollers
very exactly; moreover, the forces transmitted through
the parts follow a short path, since the distance between
the plane AA’ and the first supporting bearing 24 is
slight,

If it is noted at the same time that all the various mem-
bers through which the forces are transmitted are pref-
erably constructed of ferrous metals, and that the equal-
ization of the temperatures of the various members is
easily obtained since moving oil bathes them all, it will
be seen that the variations in temperature cannot involve
variations in the pressure of the bearing 28 on the pres-
sure members, Since the bearing 28 is amply dimen-
sioned, its wear is practically negligible and its pressure
on the pressure members does not vary.

Moreover, it will be noted that the distance between
the support 7 and the spring 20 is short. Since all the
members of the pump are assumed to be made of ferrous
metals, this distance cannot vary much as a function of
the temperature so that the precision of the regulation
of the spring 20 is retained. On the other hand, the
distance between the support 7 and the diaphragm 39 is
fairly great. Expansions of the stem 22 can therefore
displace slightly the diaphragm 39 and the support for
the spring 5%; but this is of no importance because the
spring 51 is very highly flexible and the corresponding
change of effort will be negligible.

The device which has just been described is intended
to be used for a four cylinder engine; it is naturally pos-
sible, without going outside the scope of the invention,
to provide similar devices for engines comprising any
number of cylinders, the number of pressure members
varying accordingly.

I claim:

A volumetric diaphragm pump comprising a flexible
wall, a plurality of pressure members lying in a plane
and resting against the wall about the axis of the pump,
and means for actuating said pressure members in suc-
cession to effect delivery of fluid, said last-named means
comprising a single bearing roller rotatable about an axis
which is oblique with respect to said axis of the pump and
forms an acute angle with said last-named axis with said
two axes intersecting in said plane of the pressure mem-
bers, and a support carrying said bearing roller and ro-
tatable about said axis of the pump, said bearing roller
having a tapered surface engageable with said pressure
members which lies on the surface of a cone having an
axis coinciding with the axis of said bearing roller, the
cone having an obtuse apex angle at the intersection of
said axes and said bearing roller being mounted in said
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support for rotation about its axis to bring it into se-
lective “contact “with -said pressure members, a lifting
support for the' pressme members to vary the dehvery of
the pump,’a first éxtension of said support passing through
the flexible wall agamst which the pressure members rest
and a regulatmg spring biased against said extension, and
‘a second éxtensionopposite said first extension, a dia-
phragm connected to ‘the end of 'said second extension,
and a second sprmg blasmg said extension in the direc-
tion of ‘said regulatlng sprmg, said diaphragm defining
two chambers one of which is'adapted to communicate
with the atmosphere and the other with a source of dif-
ferent pneumatlc pressure. ’
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