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) 12 Claims.
"The present invention relates to fuel feed pumps

" for internal combustion engines.
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The object of the present invention is to pro-
vide a pump of this kind which is better adapted
to meet the requirements of actual practice than
pumps of the same kind existing at the present
time, and, especially, which permits a better
adaptation to the conditions of working of the
engine in connection with which it is used.

The essential feature of the present invention
consists in providing means whereby it is possible,
in accordance with the conditions of working of
‘said engine, to vary on the one hand the amount

of fuel fed to the engine for each stroke of the -
5 pump by varying the time elapsing between the

beginning and the end of the feed, that,is to say

the duration of injection, and, on the o‘t;her hand,

the time at which said injection takes piace, in
particular for obtaining always a correct lead of
the injection.

Said means inhclude a plston and a sleeve sur-
rounding said piston angularly movable with re-
spect to each other, one of these elements being
provided with orifices for the flow of fuel adapted
to be stopped, at predetermined points of the
relative reciprocating movement of said elements,
by oblique surfaces carried by the other element,
it being further possible to vary the position of
said sleeve in the axial direction. With such an
arrangement an angular movement of said two
elements makes it possible to vary the duration
of injection, while a displacement of said sleeve
in the axial d1rect10n modifies the time of injec-
tion.

Other features of the present invention will re-
sult 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:

Fig. 1 is an axial sectional view, some parts be-
ing cut away of a fuel feed pump for internal
combustion engines made according to a first em-
bodiment of the present invention,

Fig. 2 is a perspective view of one of the parts
of said pump; )

Tigs. 3 and 4 are partial axial sectiohal views
showing modiﬂcations of the embodiment of
Fig 1. .

Figs. 5, 6 and 7 are sectional views of three
other embodlments, respectively.

“There exist fuel feed pumps in which it is possi-

" ble to vary the amount of fuel injected=at each

56

stroke in accordance with the power that is to be

(CL 123-—139)

developed by the engine. In most cases, this re-
sult is obtained by means of a piston having
oblique faces or provided with grooves which are
also oblique with respect to the axis of said pis-
ton, these faces or these grooves being adapted to
cover or uncover inlet and discharge ports pro-
vided in the cylinder wall. Under these condi-
tions, if the piston is mounted in such manner as
to be able to pivot about its axis with respect to
. its cylinder, it is possible fo vary, in accordance
with the relative pogsitions of said faces or grooves

with respect to said ports, the length of the stroke"

for which the piston discharges fuel, and there-
fore the amount of fuel fed at each stroke of the
pump.

- Now experience has taught that it may be
necessary to vary the lead of injection independ-
ently of the amount of fuel injected because it
may happen, for instance, that, for high consump-
tions of fuel, the speed of revolution of the engine
has very different values. Thus the engine of
an automobile vehicle may, while developing the
same power, either. turn relatively slowly when
‘the vehicle is climbing & hill, or, on the contrary
turn at a very high speed when the vehicle is run-.
ning along a level road.

Therefore the pump according to the present
invention is so devised that it is possible o vary,
simultaneously and independently, according to
the conditions of working of the engine, on the
one hand the amount of fuel fed to the engine,
and, on the other hand, the time, ‘with reference
to the engine cycle, at which said fuel is fed.

This result may be obtained in different man-

ners according to the present invention. For in- 3

stance, in the case of a usual feed pump of the
type above referred to, the orifice or orifices for
the flow of the fuel that coact with the oblique

. faces or grooves of the piston are no longer car-
ried by the pump cylinder but by a sleeve or jacket
adapted to slide axially in said cylinder.

This sleeve may also be wholly independent of
the pump cylinder. For instance, in the embodi-
ment of Fig. 5, the pump cylinder is shown at 1.
Piston 1, which reciprocates in said cylinder, co-
operates with sleeve 3, which is independent of
cylinder 1 and is mounted inside a chamber or
reservoir 2 filled with fuel. The oblique groove
above referred to is shown at 5. In the embodi-
ment of Fig. 5, this oblique groove cooperates
with a discharge port 42, while another groove 6
(which in this specific example is at right angles
to.the axis of the piston, but which might even-
tually be oblique like groove 5) -cooperates with
inlet port 4. Piston T is provided with an axial
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conduit 8 communicating at one end with both of
said grooves 5 and 6 and opening at the other end
into the working face of said piston. Therefore
when groove 6 is located opposite port 4! fuel can
pass through said conduit 8 from reservoir 2 into
the compression chamber of the pump. In the
course of the upward stroke of the piston, when
groove 6 has moved past port #, fuel injection
takes place. As soon as groove § comes opposite

10 port 42, fuel injection ceases because the fuel under
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pressure in the compression chamber of the pump
can flow back to chamber 2 through said groove §
and discharge port #42. It will be readily under-
stood that by rotating piston T about its axis in
sleeve 3 (for instance by means of a rack i3a

meshing with a pinion i4a keyed on the piston)

the length of the portion of the piston stroke cor-
responding to fuel injection can be varied, while
by moving said sleeve 3 axially (for instance by
means of fork 15) the time at which injection
takes place can be varied independently.

Instead of turning the piston, as in this em-
bodiment it is much more advantageous to vary
the amount of fuel fed by the pump by rotating
the sleeve, which is also adapted to be given an
axial displacement for varying the time of injec-
tion.

In this case illustrated by Figs. 1 to 4 inclusive,

6 and 7 both adjustments, that is to say the-

adjustment of the amount of fuel to be fed and
the adjustment of the time of injection, are ob-
tained through displacements of the same organ,
to wit the sleeve. . B

Referring to Figs. 1 to 4 and 7, the piston 1is
provided with at least two distinct orifices 9 and
i0, connected together by axial conduit 8 and
adapted to coact with the opposite edges {1 and
i2 of sleeve 3.

Both of these edges may be oblique, as shown -

in Figs. 1 and 2, or one of them is oblique and
the other is at right angles to the axis of the
sleeve, as shown by Figs. 3and 4. For instance in
Fig. 3, edge 12 is oblique so as to permit of vary-
ing the beginning of the period of injection, while
in Fig. 4 edge {1 is oblique so as to permit of
varying the end of the period of injection.
Advantageously, these oblique edges are made
of two portions, symmetrical with respect to the
axis of the sleeve and each corresponding to an
arc of 180°, and adapted to coact with two dia-
metrically opposed orifices 9 (for surfaces I1) and
i0 (for surfaces 12). With such an arrange-
ment (Fig. 2) any lateral reaction is eliminated.
The rotation of sleeve 3 with respect to piston
T about the axis of said piston may be obtained

‘through any suitable means, for instance a rack

i3 meshing with a pinion 14 permitting an axial
displacement of said piston while leaving said
rack in mesh with said pinion. Said rack may
be operated either manually or through any other
means.

The axial sliding displacement of sleeve 3 may
be obtained through any suitable means, for in-
stance through a forked lever 15 rigid with an
arm cooperating with an inclined surface of a
member 23 which may be given a translatory dis-
placement either manually or automatically, for
instance in response to variations of the speed.
This control of the axial displacement of sleeve
3 is shown in Figs. 1 and 3 to 6 inclusive.

In the modification shown by Fig. 7, the axial
displacement of sleeve 3 is obtained through a
pinion 16 meshing with teeth 11 provided in said

sleeve, or rather in a piece 18 rigidly fixed to said .

sleeve.

Means may-be provided for adjusting the po-
sition of the sleeve with respect to the organs
controlling its rotation and its translation. In
the case of a multi-cylinder engine provided with
a plurality of pumps, this will permit of adjusting
differently the respective positions of the pistons
of said pumps. ' For instance, as shown in Fig. 1,
element I4 may be adjusted angularly with re-
spect to sleeve 3, and element (8 axially, said
elements being fixed in the desired respective po- 19
sitions by means of screws 9.

Referring now to Fig. 6, the sleeve 3 is rotat-
able and axially movable by means of a rack I3
and a forked lever 15 respectively similar to the
embodiments shown in Figs. 1-4 inclusive. The ;4
opposite edges 11 and 12 of the sleeve 3 are, how-
ever, at right angles to the axis of the sleeve and
do not serve to control the fuel. The sleeve 3

(4]

" is provided with a single part 4, which cooper-
ates alternately with the grooves 5 and 6 arranged gg

in the piston 1, to control the amount of the
fuel to be fed and the time of injection. The
edges of the groove 6 are at right angles to the
axis of the sleeve, but they may be oblique to the
axis like the edges of the groove 5. o5

The other parts of the pump may be made in
any suitable conventional manner. Piston 1,
which slides at one end, for instance at its upper
end if it is vertical, in the cylinder proper I, and
at the other end in a sleeve 20 or the like, will g9
be controlled for instance by a cam 21 and a push
piece 22. As for chamber 2 surrounding sleeve
3, it will be made fluidtight so as to contain the
liquid to be injected fed from a reservoir unless
said chamber 2 constitutes the reservoir itself. 35

In view of the preceding explanations it is
believed unnecessary to further describe the op-
eration of the pump according to the present
invention,

1t is again pointed out that the embodiments 4¢
of Figs. 1 to 4 inclusive, 6 and 7 are particularly
advantageous because they are very simple since
both adjustments are obtained by acting only on
the sleeve and it is unnecessary to turn the pis-
ton in its cylinder. 45

While I have, in the preceding description,
disclosed what I deem to be practical and efficient
embodiments of the present invention, it should
be well understood that I do not wish to be lim-
ited thereto as there might be changes made in 5(
the arrangement, disposition and form of the
parts without departing from the principle of
the present invention as comprehended within
the scope of the appended claims.

What I claim is: bt

1. In an injection pump for internal combus~
tion engines, the combination of a cylinder, a

plunger forming a working chamber within said

cylinder and being movable in the latter, sald
plunger having & part projecting from said cyl- 61
inder, a casing forming a supply chamber sur-

‘ rounding said projecting part of the plunger, said

plunger having a longitudinal bore parallel to the
axis thereof, one end of said bore communicat-
ing with said working chamber, the other end G
communicating with at least one conduit leading
to the plunger surface projecting from said cyl-
inder, means adapted to reciprocate salid plunger
in said cylinder, an adjustable sleeve loosely posi-
tioned on the projecting part of the plunger and 7
adapted to control said conduit, said sleeve being
rotatable as well as axially slidable with respect
to said plunger, adjusting means adapted to cause .
a purely rotating motion of said sleeve about ils
axis, without axial motion thereof and additional 7
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adjusting means adapted to displace said sleeve
in an axial direction independently of the pres-
ence of the first mentioned adjusting means.

2. In an injection pump for internal combus-
tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cylin~-
der, a casing forming a supply chamber surround-
ing said projecting part of the plunger, said
plunger having a longitudinal bore parallel to the
axis thereof, one end of said bore communicat-
ing with said working chamber, the other end
communicating with two conduits leading at
spaced points to the plunger surface projecting

from said eylinder, means adapted to reciprocate -

said plunger in said cylinder, an adjustable sleeve

loosely positioned on the projecting part of the -

plunger and provided with opposite edges con-
trolling said conduits, at least one of said edges
being inclined with respect to the axis of the
sleeve, said sleeve being rotatable as well as ax-
ially slidable with respect to said plunger, ad-
justing means adapted to rotate said sleeve about
its axis, and additional adjusting means adapted
to displace said sleeve in an axial direction in-

" dependently of the presence of the first mentioned
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adjusting means.

3. In an injection pump for 1nterna1 combus-

tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cyl-
inder, a casing forming a supply chamber sur-
rounding said projecting part of the plunger, said
plunger having a longitudinal bore parallel to the
axis thereof, one end of said bore communicating
with said working chamber, the other end com-
municating with two diametrically arranged con-
duits leading to the projecting plunger surface
at points spaced from each other along said sur-
face, means adapted to reciprocate said plunger
in said cylinder, an adjustable sleeve Ioosely po-
sitioned on the projecting part of the plunger and
provided with opposite edges controlling said con-
duits, at least one of sald edges being provided
with two inclined surfaces, each of said surfaces
corresponding to an arc of 180°, said sleeve be-
ing rotatable as well as axially slidable with re-
spect to sald plunger, adjusting means adapted
to rotate said sleeve about its axis, and additional
adjusting means adapted to displace said sleeve

in an axial direction independently of the pres-.

ence of the first mentioned adjusting means.
" 4. Tn an injection pump for internal combus-

tion engines, the combination of a cylinder, a

plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cylin-
der, a casing forming a supply chamber surround-
ing said projecting part of the plunger, said
plunger having an axial bore one end of which
communicating with said working chamber, the
other end communicating with two conduits lead-
ing at spaced points to the plunger surface pro-
jecting from said cylinder, means adapted to re-
ciprocate said plunger in said cylinder, an ad-

justable sleeve loosely positioned on the project- -

ing part of the plunger and provided with opposite
edges controlling said conduits, at least one of
said edges being inclined with respect to the axis
of the sleeve, said sleeve being rotatable as well

as axially slidable with respect to said plunger

and having at least one groove in a plane nor-
mal to its axis, ac_ijusting means adapted to rotate

3

sald sleeve about its axis, and adjusting means
engaging with said groove of the sleeve and being
adapted to displace said sleeve in an axial direc-
tion independently of the presence of the ﬁrst
mentioned adjusting means.

5./ In an injection pump for internal combus-
tion engines, the combination of a cylinder, a

‘plunger forming a working chamber within said
cylinder and being movable in the latter, said,

plunger having a part projecting from said cyl-
inder, a casing forming a supply chamber sur-
rounding said projecting part of the plunger, said
plunger having an axial bore one end of which
communicating with said working chamber, the
other end communicating with two conduits lead-
ing at spaced points to the plunger surface pro-
jecting from said cylinder, means adapted to re-
ciprocate said plunger in said cylinder, an ad-
Jjustable sleeve loosely positioned on the project-
Ing part of the plunger and provided with opposite
edges controlling said conduits, at least one of
said edges being inclined with respect to the axis
of the sleeve, said sleeve being rotatable as well
as axially slidable with respect to said plunger
and having at least one groove in a plane normal
to its axis, a pinion rigidly mounted on said
sleeve, the teeth of said pinion being parallel to
the axis of sajd sleeve, an adjusting rack meshing
with said pinion and being adapted to rotate said
sleeve about its axis, and adjusting means en-
gaging with said groove of the sleeve and being
adapted to displace said sleeve in an axial direc-
tion independently of the presence of sald ad-
justing rack.

6. In an injection pump for internal combus-
tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder  and being movable in the latter, said
plunger having a part projecting from said cylin-
der, a casing forming a supply chamber surround-
ing sald projecting part of the plunger, said
plunger having an axial bore one end of which
communicating with said working chamber, the
other end communicating with {wo conduits lead-
ing at spaced points to the plunger surface pro-
jecting form said cylinder, means adapted to re-

ciprocate said plunger in said cylinder, an ad-

justable sleeve loosely positioned on the project-
Ing part of the plunger and provided with oppo-
site edges controlling said conduits, at least one
of said edges being inclined with respect to.the
axis of the sleeve, said sleeve being rotatable as
well as axially slidable with respect to said plung-
er and having at least one groove in a plane nor-
mal to its axis, a pinion rigidly mounted on 'said
sleeve, the teeth of said pinion being parallel to
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the axis of said sleeve, an adjusting rack mesh-

ing with said pinion and being adapted to rotate
said sleeve about its axis, and a fork-like pivoted
adjusting lever engaging with said groove of the
sleeve and being adapted to displace said sleeve
in an axial direction independently of the pres-
ence of sald adjusting rack. =~

7. In an injection pump for internal combus-
tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cyl-
inder, a casing' forming a supply chamber sur-
round.ng said projecting part of the plunger, said
plunger having a longitudinal bore parallel to
the axis thereof one end of said bore communi-

60
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cating with said working chamber, the other

- end communicating with two conduits leading at

spaced points to the plunger surface projecting

7%
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from said cylinder, means adapted to reciprocate

- said plunger in said cylinder, an adjustable sleeve
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loosely positioned on the projecting part of the
plunger and provided with opposite edges con-

trolling said conduits, at least one of said edges

being inclined with respect to the axis of the
sleeve, said sleeve being rotatable as well as ax-
ially slidable with respect to said plunger, adjust-
ing means adapted to rotate said sleeve about its
axis, a member provided with circumferential
teeth normal to the axis of the sleeve and rigidly
mounted on said sleeve, an adjusting rod jour-
nalled in said casing, and a pinion rigidly mount-
ed on said rod and meshing with the teeth of said
member, said adjusting rod being adapted to dis-
place said sleeve in an axial direction independ-
ently of the presence of the first mentioned ad-
justing means. :

8. In an injection pump for internal combus-
tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cyl-

_inder, a casing forming a supply chamber sur-
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rounding said projecting part of the plunger,said"

plunger having a longitudinal bore parallel to the
axis thereof, one end of said bore communicating
with said working chamber, the other end com-
municating with two conduits leading at spaced

points to the plunger surface projecting from said -

cylinder, means adapted to reciprocate said

_plunger in said cylinder, an adjustable sleeve

loosely positioned on the projecting part of the

plunger and provided with opposite edges control- -

ling said conduits, at least one of said edges being
inclined with respect to the axis of the sleeve, said
sleeve being rotatable as well 4s.’axially slidable
with respect to said plunger, a pinipn-like member
rigidly mounted on said sleeve the teeth of said
pinion being parallel to the axis of said sleeve, an
adjusting rack meshing with said pinion-like
member and being adapted to rotate said sleeve
about its axis, a -member-provided with circum-
ferential teeth normal to the axis of the sleeve
and rigidly mounted on said sleeve, an adjusting
rod journalled in said casing, and a pinion rigidly
mounted on said rod and meshing with the teeth
of said member, said adjusting rod being adapted

to displace said sleeve in an axial direction inde- -

pendently of the presence of the first mentioned
adjusting rack. ’ '

9. In an injection pump for internal combus-
tion engines, the combination of a cylinder, a
plunger forming a working chamber within said
cylinder and being movable in the latter, said
plunger having a part projecting from said cyl-
inder, a casing forming a supply chamber sur-
rounding said projecting part of the plunger, said
plunger having a longitudinal bore parallel to the
axis thereof, one end of said bore communicating
with said working chamber, the other end com-
municating with at least one conduit leading to

2,147,360

the plunger surface projecting from said cylinder,
means adapted to reciprocate said plunger in sald
cylinder, an adjustable sleeve loosely positioned
on the projecting part of the plunger and adapt-
ed to control said conduit, sald sleeve being rotat-
able as well as axially slidable with respect to said
plunger and having at least one groove in a plane
normal to its axis, adjusting means adapted to
cause a purely rotating motion of said sleeve
about its axis without axial motion thereof, and
adjusting means eng:ging with said groove of the
sleeve and being adapted to displace sald sleeve
in an axial direction independently of the pres-
ence of the first mentioned adjusting means.

10. In an injection pump for internal com-
bustion engines, a fuel feed control comprising
a plunger of which part thereof is directly ex-
posed to and passes freely through the fuel cham-
ber, a fuel control sleeve on said plunger, said

sleeve having at least one of its edges inclined to o

the axis of said sleeve and sald sleeve being mov-
able on said plunger within the limits of the ex-
posed part thereof, fuel passages in said plunger,
said fuel passages terminating at the exposed sur-

face of said plunger, said sleeve being adapted for .

permitting the fuel to pass into and out of said
plunger, and means adapted to operate said sleeve
in a purely axial direction and in a purely rotary
direction for controlling the flow of the fuel into
and out of said plunger.

11. In an injection pump for internal combus- )

tion engines, a fuel feed control comprising a
plunger of which part thereof is directly exposed
to and passes freely through the fuel chamber,

a fuel control sleeve on said plunger and mov-
able thereon within the limits of said exposed

part, fuel passages in said plunger, said fuel pas-

‘sages terminating af the exposed surface of said

plunger, said sleeve being adapted for permitting
the fuel to pass into and out of said plunger and
said sleeve having at least one of its edges in-
clined to the axis of said sleeve whereby a rotary
motion of said sleeve varies the duration of fuel
injection and a vertical movement thereof varies
the time of injection. .

12. In an injection pumip for internal combus-
tion engines, a fuel feed control comprising &
plunger of which part thereof is directly exposed
to and passes freely through the fuel chamber,

a fuel control sleeve on said plunger and mov- _,
able thereon within, the,limits of said exposed

part, fuel passages in said plunger, said fuel pas-
sages terminating at the exposed surface of said
plunger, said sleeve being adapted for permitting
the fuel to pass, into and out of said plunger, said
sleeve having at least one of its edges inclined
to the axis of said sleeve, means adapted to lon-
gitudinally move said sleeve and means adapted
to rotate sald sleeve independent of said longi-
tudinal movement.
PAUL LAZARE VAUDET.
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