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Description

This invention relates to a fuel injection pumping
apparatus of the kind having a rotary and axially
movable distributor member carrying a pumping
plunger actuable by cam lobes on the internal surface
of a cam ring, inclined surfaces operable to limit the
outward movement of the plunger, the axial position
of the distributor member determining the extent of
outward movement, a chamber to which liquid under
pressure can be supplied to move the distributor
member against the action of a spring, a sleeve
movable axially to determine the pressure of liquid in
said chamber, a first pivotal lever coupled at one end
to said sleeve, resilient means acting on said lever in
a direction to urge the lever and said sleeve to
increase the amount of fuel supplied by the
apparatus, governor means acting on said lever in
opposition to said resilient means, and stop means
acting to limit the movement of the sleeve under the
action of the spring.

An example of such an apparatus is seen in
specification GB-A-2069722. The governor means
shown therein comprises a centrifugal weight
mechanism which opposes the action of a governor
spring to position the sleeve. An adjustable, but fixed
during the use of the apparatus, maximum fuel stop
is provided. For some applications it is necessary to
be able to adjust the setting of the maximum fuel stop
depending upon one or more engine operating
parameters. For example, in a turbo supercharged
engine it is necessary to allow an increase in the
maximum quantity of fuel which can be supplied to the
engine as the pressure in the air inlet manifold of the
engine increases. In addition it may be necessary to
adjust the maximum amount of fuel in accordance
with the speed of the associated engine.

The object of the invention is to provide an
apparatus of the kind specified in a simple and
convenient form.

According to the invention in an apparatus of the
kind specified the stop means comprises a second
lever pivotally mounted at one end, the other end of
said first lever being engageable with said second
lever intermediate the ends thereof in order to limit the
movement of the first lever under the action of the
spring, a stop engageable by the other end of the
second lever, said stop being mounted intermediate
the ends of a third lever, and the ends of said third
lever being connected to pressure responsive
devices respectively.

In the accompanying drawings:-

Figure 1 is sectional side elevation of part of one

example of an apparatus in accordance with the

invention,

Figure 2 is a perspective view of part of the

apparatus of Figure 1 showing additional parts,

Figure 3 is a view to an enlarged scale of part of
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the apparatus seen in Figure 2, and

Figure 4 is a plan view of further parts of the

apparatus.

Referring to Figure 1 of the drawings, the
apparatus comprises a multipart housing 10 which
includes a sleeve 11 defining a bore in which is
mounted a rotary cylindrical distributor member 12.
The distributor member 12 projects from the sleeve 11
and is provided with a transverse bore 13 in which is
mounted a pair of plungers 14. The bore 13
communicates with an axial passage 15 formed in the
distributor member and which connects with a
delivery passage 16 terminating on the periphery of
the distributor member in an axial groove. The groove
registers in turn and as the distributor member
rotates, with outlet ports 17 which in use are
connected to the injection nozzles respectively of the
associated engine, and with inlet passages I8, the
inner ends of the inlet passages 18 and the ports 17
lying in the same radial plane. The inlet passages I8
communicate with a circumferential groove 19 which is
formed in the peripheral surface of the sleeve Il and
this communicates by way of an on/off valve 20, with
the outlet of a fuel supply pump which is generally
indicated at 2I. The supply pump draws fuel from an
inlet not shown and its output pressure is controlled by
a valve also not shown, so that the pressure varies in
accordance with the speed at which the pump is
driven.

The rotary part of the supply pump 2| is carried
on a drive shaft 22 which is journalled in the housing
and is in use driven in timed relationship with the
associated engine. The drive shaft mounts a dished
gear wheel 23 and has an enlarged head portion 24
which surrounds the end of the distributor 12. The
head portion 24 defines a pair of slots 25 in which are
located shoes 26 which at their inner ends engage the
plungers 14 respectively and which at their outer ends
are provided with grooves which carry rollers 27. The
shoes and rollers constitute cam followers. In
addition, located in the slots 25 are drive plates 28
which are connected to the distributor member and
the drive plates couple the distributor member to the
drive shaft but at the same time, allow axial movement
of the distributor member.

The internal surface 24A of the enlarged portion
24 of the drive shaft is flared outwardly and the shoes
28 are provided with complementary surfaces 26A
whereby the extent of outward movement of the
plungers 14 will depend upon the axial setting of the
distributor member.

The drive shaft defines a chamber in which is
located a coiled compression spring 29 which acts
upon the adjacent end of the distributor member to
urge it towards the right as seen in the drawing. A
chamber 30 is defined in part by the end surface of
the distributor member and in part by a cover 3|, the
cover having a skirt portion which locates over the
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reduced end portion of the sleeve Il. A fluid seal is
defined between the cover 3l and the sleeve whereby
fuel under pressure in the groove 19 cannot enter into
the chamber except by means to be described.

The rollers 27 engage the internal peripheral
surface of an angularly adjustable cam ring 32 on the
internal peripheral surface of which are formed pairs
of cam lobes. The lobes are positioned such that
inward movement of the plungers can only take place
whilst the groove at the outer end of the passage 16 is
in communication with an outlet 17. When the groove
moves into register with an inlet passage 18, fuel is
supplied to the bore I3 and the plungers |4 are moved
outwardly. The extent of outward movement of the
plungers is limited by the abutment of the surfaces
26A on the shoes 26 with the flared surface 24A
defined by the enlarged portion 24 of the drive shaft.
The axial setting of the distributor member therefore
determines the amount by which the plungers 14 can
move outwardly and thereby the amount of fuel which
is delivered by the apparatus at each delivery stroke.
In the example as the distributor member is moved
towards the right the amount of fuel which is delivered
to the associated engine increases.

Formed in the distributor member is a passage 33
which opens into the chamber 30 at one end and
which at its other end, communicates with a port 34
on the periphery of the distributor member. Moreover,
mounted about the portion of the distributor member
between the sleeve Il and the drive plate 28 is an
axially movable sleeve 35. This is coupled to a
governor mechanism to be described. In addition, a
further passage 37 is formed in the distributor
member and at one end communicates with the
chamber 30. The other end of the passage 37
communicates with a radially disposed drilling 38 the
ends of which open onto the periphery of the
distributor member at a position to register with a port
39 formed in the sleeve and communicating with the
aforesaid groove 19. As the distributor member rotates
and one end of the drilling 38 communicates with the
port 39, fuel will flow through the drilling into the
chamber 30 resulting in an increase in the pressure in
the chamber. The increase in pressure will result in
movement of the distributor member against the
action of the spring 29. However, for a fixed axial
setting of the sleeve 35 the port 34 will be exposed
beyond the end of the sleeve by an increasing
amount. As a result fuel will flow out of the chamber
30 and in practice, an equilibrium position is
established with the sleeve and the distributor member
acting as a follow up servo system. The port 34
constitutes a variable orifice of afluid potentiometer the
fixed orifice of which is constituted by the drilling 38
and the port 39.

The governor means comprises a centrifugal
weight unit 40 the cage 4l of which is secured to an
end face of a gear wheel 42 mounted about a shaft43.
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The teeth of the gear wheel 42 mesh with the teeth of
the gear wheel 23 and since the wheel 42 is smaller
than the wheel 23 the cage will be driven at a speed
greater than that of the drive shaft 22. The shaft 43
carries an axially movable sleeve 44 which is
provided with a flange engaged by the toe portions of
the weights 45. As the speed increases the weights
move outwardly and thereby impart axial movement
to the sleeve 44. As shown the sleeve and the weight
unit are shown in the rest position. However, the
sleeve 35 together with the remaining portion of the
governor mechanism are shown in an engine idling
position.

The governor mechanism further includes a first
pivotal lever 46 and this is pivotally mounted
intermediate its ends about a pivot 47 carried by the
housing. One end of the lever 46 mounts a projection
53 which is engaged within a recess in the sleeve 35
and the other end of the lever 46 is connected to one
end of a coiled tension spring 57 which constitutes the
governor spring. The other end of the spring 57 is
connected to an arm 58 which can be adjusted by the
engine operator, to determine the force exerted by the
spring 57 on the lever 46. The sleeve 44 which. is
moved by the governor weights, is engageable with
the lever 46 and as the engine speed increases the
weights will move outwardly to urge the lever against
the action of the spring 57 thereby to move the sleeve
35 towards the left to reduce the amount of fuel
supplied by the apparatus to the associated engine.

Turning now to Figures 2, 3 and 4, the lever 46 is
shown in perspective with the line of action of the
sleeve 44 being indicated at 48 and the line of action
of the spring 57 being indicated at 49. The governor
mechanism includes a second lever 50 which is
pivotally mounted at one end about an axis indicated
at 5l, in the housing. The upper end of the lever 50
extends into a slot 52 which is formed in a plate
member 53A secured within the housing. The lever 50
intermediate its ends, is provided with a projection
54Awhich is engageable by the upper end of the lever
46. The projection is shown in Figure 3 and as will be
seen, it is closer to the pivot axis 5l than to the
opposite end of the lever which is slidable within the
slot 52. The projection 54A acts to limit the movement
of the lever 46 under the action of the spring 57 and
it therefore serves to determine the maximum amount
of fuel which can be supplied by the apparatus to the
associated engine. The position of the lever 50 is
adjustable and for this purpose there is provided a
third lever 54 which intermediate its ends is secured
as by welding or a rivet, to a cylindrical guide piece 55
slidable within the slot 52. The guide piece 55 is
engaged by the upper end of the lever 50 and the
outer ends of the lever 54 are turned downwardly to
define projections 59, 60 respectively.

The projections 59, 60 engage pegs 6l, 62
respectively which are mounted on respective
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abutment plates 63 and these are engaged by
respective coiled compression springs 64, 65. The
pegs 6l, 62 are movable against the action of the
springs 64, 65 respectively by fluid pressure operable
devices 66, 67 respectively. The device 66 comprises
a fluid pressure operable piston 68 slidable within a
cylinder the closed end of which is connected to the
outlet of the supply pump 2I. The piston 68 has an
integral tubular push piece 69 which engages the
abutment plate 63 and as the outlet pressure of the
supply pump increases the piston will move the
abutment plate 63 and the peg 6l against the action
of the spring 64. In so doing the lever 54 will tend to
pivot about the point of contact between the peg 62
and the projection 60 although the movement of the
lever will be guided by the guide piece 55. The guide
piece however will move downwardly as shown in
Figure 4 to permit further anticlockwise movement of
the lever 50 and thereby anticlockwise movement of
the lever 46 under the action of the governor spring
57. The maximum amount of fuel which can be
supplied to the engine will therefore be increased.

The fluid pressure operable device 67 is not
shown in its entirety but it includes a diaphragm one
side of which is subjected to the pressure in the air
inlet manifold of the associated engine. The
diaphragam is coupled to a push pin 70 which
engages a slidable push piece 71 engaging the
respective abutment plate 63. As the air pressure
within the inlet manifold of the engine increases the
diaphragm will urge the abutment plate 63
downwardly against the action of the spring 65 and
the lever 54 will pivot to permit an increase in the
maximum amount of fuel which can be supplied to the
associated engine. In practice the piston 68 and the
diaphragm may effect movement of the lever at the
same time but the practical effect is that the amount
of fuel which can be supplied to the engine will
increase in accordance with the engine speed and
also the pressure in the air inlet manifold of the
engine.

The point of contact of the lever 46 with the
projection 54A is close to the pivot axis 5l of the lever
50 whereas the point of contact of the guide piece 55
is some distance removed from the pivot axis 5I. As a
result the force acting on the guide piece 55 due to the
governor spring is considerably reduced. In addition,
the reaction force which has to be developed by the
springs 64, 65 is further reduced by the lever ratio
produced by the lever 54 and the springs 64, 65 can
be sufficiently strong to withstand the reaction forces
thereon due to the governor spring while at the same
time the fluid pressure operable devices 66, 67 do not
have to be large to effect movement of the respective
pegs 61, 62 against the action of the springs.

The sleeve 35 may be mounted about a
cylindrical member which is coupled to the distributor
member at its end remote from th drive shaft as is
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shown in Figure 4 of the specification of GB
2069722B.

Claims

I. A fuel injection pumping apparatus having a
rotary and axially movable distributor member (12)
carrying a pumping plunger (l4) actuable by cam
lobes on the internal surface of a cam ring (32),
inclined surfaces (24A, 26A) operable to limit the
outward movement of the plunger (14) the axial
position of the distributor member (12) determining the
extent of outward movement, a chamber (30) to which
liqguid under pressure can be supplied to move the
distributor member (12) against the action of a spring
(29), a sleeve (35) movable axially to determine the
pressure of liquid in said chamber (30) a first pivotal
lever (46) coupled at one end to said sleeve (35),
resilient means (57) acting on said lever (46) in a
direction to urge the lever and said sleeve to increase
the amount of fuel supplied by the apparatus,
governor means (40) acting on the lever (46) in
opposition to said resilient means, and stop means
operable to limit the maximum amount of fuel which
can be supplied by the apparatus, characterised in
that said stop means comprises a second lever (50)
pivotally mounted at one end and engageable
intermediate its ends by the other end of the firstlever
(46), a stop (55) engageable by the other end of the
second lever (50), said stop (55) being mounted
intermediate the ends of a third lever (54), the ends
of the third lever being connected to fluid pressure
operable devices (66, 67) respectively.

2. An apparatus according to Claim | characterised
in that said stop (55) is of cylindrical shape and is
slidable within a slot (52) formed in a member (53A)
secured in the housing (I0) of the apparatus.

3. An apparatus according to Claim | characterised
in that the point of contact between the first and
second levers (46, 50) is located close to the pivot
axis (51) of the second lever (50).

4. An apparatus according to Claim | in which the
fluid pressure operable device (66) comprises a
spring loaded piston (68) which is subjected to an
engine speed dependant fuel pressure and the fluid
pressure operable device (67) includes a diaphragm
responsive to air pressure.

Patentanspriiche

1. Eine Kraftstoffeinspritzungs-Pumpeinrichtung,
mit einem in Drehrichtung und in axialer Richtung
beweglichen Verteilerelement (12), das einen
durch Nockenerhebungen auf der Innenseite ei-
nes Nockenrings (32) betétigbaren Pumpkolben
(14) trégt, geneigten Flachen (24A, 26A), die so
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betédtigbar sind, daB sie die Auswartsbewegung
des Kolbens (14) begrenzen, wobei die axiale Po-
sition des Verteilerelementes (12) das Ausmal
der Auswiértsbewegung festlegt, einer Kammer
(30), an die mit Druck beaufschlagte Fliissigkeit
geliefert werden kann, um das Verteilerelement
(12) gegen die Wirkung einer Feder (29) zu be-
wegen, einer Buchse (35), die axial beweglich ist,
um den Druck der Fliissigkeit in der Kammer (30)
festzulegen, einem ersten Schwenkhebel (46),
der mit einem Ende der Buchse (35) gekoppelt
ist, einer elastischen Einrichtung (57), die auf den
Hebel (46) in einer Richtung wirkt, um den Hebel
und die Buchse zwangslaufig so zu bewegen,
daf die von der Einrichtung gelieferte Kraftstoff-
menge erhéht wird, einer Reglereinrichtung (40),
die entgegen der elastischen Einrichtung auf den
Hebel (46) wirkt, und einer Anschlageinrichtung,
die so betatigbar ist, daR sie die von der Einrich-
tung hdchstens lieferbare Kraftstoffmenge be-
grenzt, dadurch gekennzeichnet, dal die
Anschlageinrichtung einen zweiten Hebel (50),
der an einem Ende angelenkt ist und zwischen
seinen beiden Enden mit dem anderen Ende des
ersten Hebels (46) in Eingriff gelangen kann, und
einen Anschlag (55), der mit dem anderen Ende
des zweiten Hebels (50) in Eingriff gelangen
kann, umfallt, wobei der Anschlag (55) zwischen
den Enden eines dritten Hebels (54) angebracht
ist, wobei die Enden des dritten Hebels jeweils mit
einer durch den Fluiddruck betédtigbaren Einrich-
tung (66, 67) verbunden sind.

Eine Einrichtung gemaR Anspruch 1, dadurch ge-
kennzeichnet, dal® der Anschlag (55) eine zylin-
drische Form besitzt und in einem Schlitz (52)
verschiebbar ist, der in einem am Gehause (10)
der Einrichtung befestigten Element (53A) ausge-
bildet ist.

Eine Einrichtung gemaR Anspruch 1, dadurch ge-
kennzeichnet, dal® sich der Berihrungspunkt
zwischen dem ersten und dem zweiten Hebel (46,
50) in der Nahe der Schwenkachse (51) des zwei-
ten Hebels (50) befindet.

Eine Einrichtung gemal Anspruch 1, in der die
durch den Fluiddruck betétigbare Einrichtung
(66) einen federbelasteten Kolben (68) umfaft,
der einem von der Motordrehzahl abhangigen
Fluiddruck unterworfen ist, und in der die durch
den Fluiddruck betétigbare Einrichtung (67) eine
auf den Luftdruck ansprechende Membran ent-
hélt.
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Revendications

Appareil de pompage d’injection de carburant
comprenant : un élément de distributeur (12)
rotatif et mobile en direction axiale, supportant un
piston plongeur (14) apte a étre entrainé par des
bossages de cames disposés sur la surface
interne d’'un anneau a came (32); des surfaces
inclinées (24A, 26A) aptes a étre mises en
service pour limiter le mouvement du plongeur
(14) vers I'extérieur, la position axiale de I'élément
de distributeur (12) déterminant I'étendue du
mouvement vers I'extérieur; une chambre (30) qui
peut étre approvisionnée en liquide sous pression
pour déplacer I'élément de distributeur (12) a
I'encontre de I'action exercée par un ressort (29);
un manchon (35) mobile en direction axiale pour
déterminer la pression de liquide régnant dans
ladite chambre (30); un premier levier pivotant
(46) couplé a une de ses extrémités audit
manchon (35); un moyen résilient (57) agissant
sur ledit levier (46) dans une direction telle qu’il
presse le levier et ledit manchon pour augmenter
ladite quantité de carburant approvisionnée par
I'appareil; un moyen de régulateur (40) agissant
sur le levier (46) a I'encontre dudit moyen
résilient; ainsi qu’un moyen d’arrétapte a étre mis
en service pour limiter la quantité maximale de
carburant qui peut étre approvisionnée par
I'appareil, caractérisé en ce que ledit moyen
d’arrét comprend un deuxiéme levier (50) monté
en pivotement a une de ses extrémités et apte a
venir se mettre en contact, dans une position
intermédiaire par rapport a ses extrémités, avec
I'autre extrémité du premier levier (46), un arrét
(55) apte a venir se mettre en contact avec I'autre
extrémité du deuxiéme levier (50), ledit arrét (55)
étant monté en position intermédiaire par rapport
aux extrémités d'un troisiéme levier (54), les
extrémités du troisiéme levier étant reliées a des
dispositifs (66, 67) aptes a étre mis en service par
la pression exercée par le fluide, respectivement.

Appareil selon la revendication 1, caractérisé en
ce que ledit arrét (55) est de forme cylindrique et
peut coulisser au sein d’'une fente (52) pratiquée
dans un élément (53A) fixé dans le logement (10)
de I'appareil.

Appareil selon la revendication 1, caractérisé en
ce que le point de contact entre les premier et
deuxiéme leviers (46, 50) est situé a proximité de
I'axe de pivot (51) du deuxiéme levier (50).

Appareil selon la revendication 1, dans lequel le
dispositif (66) apte a étre mis en service par la
pression exercée par le fluide comprend un
piston (68) sollicité par un ressort, qui est soumis
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a une pression de carburant dépendant de la
vitesse du moteur, et le dispositif (67) apte a éfre
mis en service par la pression exercée par le
fluide englobe un diaphragme sensible a la
pression de I'air.
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