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Description

[0001] This invention relates to an advance arrange-
ment for use in controlling the timing of fuel delivery by
a high pressure fuel injection pump intended for use in
conjunction with a compression ignition internal com-
bustion engine. More specifically the invention relates
to an advance arrangement including, inter alia, a light
load advance mechanism.
[0002] Although the advance arrangement associat-
ed with the fuel injection pump can adjust the timing of
fuel injection in accordance, inter alia, with light load op-
erating conditions of the associated internal combustion
engine, the adjustment of a datum timing setting in re-
lation to which adjustment by the advance arrangement
takes place, is achieved by physically securing the
pump to the associated engine in a predetermined an-
gular location in relation to the pump drive mechanism.
Accordingly, adjustment of the datum position is partic-
ularly inconvenient, and may be extremely difficult and
time consuming in that the engine must be run, and then
stopped to permit datum adjustment, and in many instal-
lations access to the pump mounting flange in order to
effect adjustment of the physical position of the pump
relative to the engine, is restricted.
[0003] It is an object of the present invention to pro-
vide an advance arrangement for a fuel injection pump
in which the aforementioned difficulty is minimised or
obviated.
[0004] In accordance with the present invention there
is provided an advance arrangement for a fuel injection
pump, the arrangement including a housing slidably re-
ceiving an advance piston which, in use, cooperates
with the fuel injection pump to adjust the timing of fuel
delivery by the pump, and, a light load piston associated
with the advance piston, the housing supporting an ex-
ternally accessible, adjustable abutment which cooper-
ates with the light load piston to permit setting of a rest
position of the light load piston relative to said housing
and thereby to permit adjustment, from the exterior of
said housing, of the datum setting from which the ad-
vance arrangement adjusts fuel injection timing.
[0005] Preferably said externally accessible, adjusta-
ble abutment is rotatable about a first axis, and includes
a stop member positioned eccentrically with respect to
said first axis, said stop member cooperating with said
light load piston such that rotation of said adjustable
abutment relative to the housing adjusts the rest position
of said light load piston relative to the housing.
[0006] Preferably the axis of rotation of said adjusta-
ble abutment is at right angles to, and intersects, the
axis of longitudinal movement of the light load piston.
[0007] Desirably there is provided a locking device
operable to lock the abutment relative to said housing.
[0008] In a preferred embodiment a servo-piston is sl-
idable in a bore provided in the advance piston, said light
load piston is moveable relative to the advance piston
against the action of a light load control spring, a servo

control spring is engaged between the light load piston
and the servo-piston, a light load control valve is oper-
able to control the application of fuel to the light load
piston to adjust timing under light load conditions, and
an independent temperature control valve is operable
to control the application of fuel to the light load piston
depending upon the engine temperature to permit ad-
justment of the timing of fuel delivery to compensate for
cold conditions.
[0009] One example of the invention is illustrated in
the accompanying drawings, wherein:-

Figure 1 is a diagrammatic cross-sectional view of
part of a high pressure fuel injection pump of a com-
pression ignition internal combustion engine incor-
porating a servo-type advance arrangement includ-
ing light load and cold advance features;

Figure 2 is a diagrammatic cross-sectional view of
part of the servo-type advance arrangement illus-
trated in Figure 1; and;

Figure 3 is a diagrammatic cross-sectional view of
part of the arrangement illustrated in Figure 2 and
depicting an externally accessible adjustable abut-
ment for setting the timing datum of the associated
pump in use.

[0010] Referring to the drawings, the advance forms
part of a high pressure, rotary fuel pump of generally
known form which includes a cam ring angularly adjust-
able with respect to the housing of the pump, and incor-
porating a plurality of cam lobes. The cam ring encircles
part of a distributor member which includes pumping
plungers reciprocable within respective bores of the dis-
tributor member, the plungers having associated there-
with respective shoe and roller arrangements the rollers
of which are engageable with the cam surface of the
cam ring. In use, fuel is supplied to the bores of the dis-
tributor member by a transfer pump, pushing the plung-
ers thereof radially outwards. The output pressure of the
transfer pump is controlled so as to be related to the
speed of operation of the engine with which the pump
is being used. Rotation of the distributor member rela-
tive to the cam ring causes the rollers to move relative
to the cam ring, engagement of the rollers with the cam
lobes causing the plungers to be forced inwards, pres-
surizing the fuel within the bores, and causing fuel to be
delivered by the fuel pump at high pressure. Clearly, by
altering the angular position of the cam ring, the timing
at which fuel is delivered by the pump can be adjusted.
[0011] In order to permit adjustment of the angular po-
sition of the cam ring, the cam ring is provided with a
peg which extends into an opening 10 (Figure 2) provid-
ed in an advance piston 12 which is slidable within a
bore 14 provided in a cam box housing 16. The ends of
the bore 14 are closed by end plates 18 which are se-
cured to the cam box housing 16 by means of bolts 20,
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appropriate O-rings being used to seal the end plates
18 to the housing 16.
[0012] The advance piston 12 includes an axially ex-
tending bore 22 within which a servo-piston member 24
is slidable. A light load piston 26 is also received within
the bore 14, the light load piston 26 including a central
opening through which the servo-piston 24 extends, the
servo-piston 24 acting to guide movement of the light
load piston 26, the servo-piston 24 being a substantially
fluid tight, sliding fit within the opening of the light load
piston 26 and within the bore 22 of the advance piston
12. A light load control spring 28 is engaged between
the light load piston 26 and one of the plates 18 to bias
the light load piston 26 into engagement with a step de-
fined by part of the bore 14.
[0013] A servo control spring 30 is engaged between
the light load piston and an annular member 32 which
is carried by the servo-piston 24. As illustrated in Figure
1, a shim 34 is located between the spring 30 and an-
nular member 32. The shim 34 acts to control the max-
imum permitted movement of the servo-piston towards
the light load piston 26 (movement to the left in Figure
2), the movement being limited by the engagement of
the shim 34 with an end surface of the light load piston
26. The end of the servo-piston 24 protruding through
the light load piston 26 is formed with a head 24a which
engages the outer end surface of the piston 26 to limit
inward movement of the piston 24 relative to the piston
26 (movement to the right in Figure 2).
[0014] The end of the bore 22 remote from the light
load piston 26 is closed by means of a disk-shaped
member 36 which is located within an annular groove
formed in the advance piston 12, the location of the
member 36 being achieved, for example, using an ap-
propriate thermal expansion technique. Alternatively,
the bore may be closed by means of a core plug, bolt or
the like. Clearly, movement of the servo-piston 24 rela-
tive to the advance piston 12 is limited by engagement
of an end of the servo-piston 24 with the member 36.
[0015] A first control chamber 38 is defined by an end
face of the advance piston 12 remote from the light load
piston 26, the associated part of the bore 14, and the
associated end plate 18. The first control chamber 38
communicates via a channel 40 formed in the outer pe-
riphery of the advance piston 12 with a radially extend-
ing passage 42 within which a non-return valve 46 is
located. The radially extending passage 42 communi-
cates with the bore 22, and depending upon the position
of the servo-piston 24, the radially extending passage
42 may communicate with a second radially extending
passage 44 which opens into a recess 48 provided in
the outer surface of the advance piston 12. The recess
48 is located so that for all permitted positions of the
advance piston 12 relative to the housing 16, the recess
48 communicates with a passage 50 which communi-
cates with a chamber defined between the housing 16
and an electromagnetically operated temperature con-
trol valve 52 mounted upon the housing 16, the chamber

communicating constantly with a bore 64 which commu-
nicates with a bore 62.
[0016] The advance piston 12 and light load piston 26
together define a second control chamber 54 within
which the spring 30 is located, the second control cham-
ber 54 communicating with a radially extending passage
56 which opens into a recess 58 provided in the outer
surface of the advance piston 12. The recess 58 is lo-
cated so that for all permitted positions of the advance
piston 12, the recess 58 communicates with a passage
60 which communicates with the bore 62. The bore 62
contains a passage defining member 62a (Figure 1)
which ensures that the bore 64 communicates, con-
stantly, with a passage 64a containing fuel at transfer
pressure, and the passage communicates with a drilling
60a which communicates with a metering valve.
[0017] Extending from the recess 58, the outer sur-
face of the advance piston 12 is provided with a short
flat 66 which, depending upon the axial position of the
advance piston 12, is arranged to communicate with a
passage 68 which communicates with the temperature
control valve 52.
[0018] Under normal operating conditions, where the
engine is hot and the engine toad is reasonably high,
the temperature control valve 52 is switched so that fuel
at transfer pressure is supplied through the passage 64
to the passage 50, but is not supplied to the passage
68. Further, the metering valve supplies fuel at low pres-
sure to the passage 60. In these conditions, the fuel
pressure within the second control chamber 54 is rela-
tively low, thus the light load piston 26 is biased by
means of the spring 28 into engagement with the shoul-
der of the bore 14 as illustrated. Fuel at transfer pressure
is supplied through the passage 50, recess 48 and pas-
sage 44 to a chamber 70 defined by the bore 22 of the
advance piston 12, the end of the servo-piston 24 and
the member 36. In the position shown, the servo-piston
24 occupies a position in which communication between
the chamber 70 and the radially extending passage 42
is not permitted. However, should the speed of rotation
of the engine increase resulting in an increase in the
transfer pressure, the fuel pressure within the chamber
70 may increase to a sufficient extent to cause move-
ment of the servo-piston 24 against the action of the
spring 30 to a position in which communication between
the chamber 70 and radially extending passage 42 is
permitted. In these circumstances fuel flows from the
chamber 70 through the radially extending passage 42
and past the non-return valve 46 to the first control
chamber 38. The flow of fuel to the chamber 38 increas-
es the pressure therein, applying a force to the advance
piston 12 causing the piston 12 to move towards the left
in the orientation illustrated in Figure 2. Movement of the
advance piston 12 in this direction causes movement of
the cam ring, due to the cooperation of the peg with the
opening 10, to advance the timing of fuel delivery by the
pump.
[0019] It will be appreciated, in use, that at the instant
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at which the rollers move into engagement with the cam
lobes provided on the cam ring, a significant force is
transmitted through the cam ring and peg to the advance
piston 12, tending to move the advance piston 12 to-
wards the right in the orientation illustrated. Clearly such
movement would tend to increase the fuel pressure
within the control chamber 38, and the non-return valve
46 is provided in order to avoid the increase in fuel pres-
sure within the chamber 38 resulting in fuel flow in the
reverse direction.
[0020] Once the movement of the advance piston 12
results in the passage 42 being closed by the servo-pis-
ton 24, the supply of fuel to the chamber 38 is terminated
and movement of the advance piston in this direction
ceases.
[0021] Clearly, in circumstances in which it is desira-
ble to retard the timing of fuel delivery by the pump, the
advance piston 12 must move towards the right in the
orientation illustrated. In such circumstances, the trans-
fer pressure falls, thus the servo-piston 24 moves to-
wards the right. Movement of the servo-piston 24 rela-
tive to the advance piston 12 beyond a predetermined
position results in a drain passage 25 being uncovered
permitting fuel to escape from the control chamber 38
to the cam box of the high pressure fuel pump. The fuel
pressure within the control chamber 38 thus falls, result-
ing in movement of the advance piston 12 to the right.
Movement of the advance piston ceases upon the ad-
vance piston having moved to a position in which the
drain passage 25 is closed by the servo-piston.
[0022] It is intended that the maximum permitted ad-
vance is relatively low. In practice the maximum ad-
vance is limited by the engagement of the end of the
advance piston 12 remote from the control chamber 38
with the light load piston 26.
[0023] Turning to the condition where the engine is
operating at a relatively light load, the engine being hot,
in these conditions the metering valve allows the pres-
sure applied to the passage 60 to rise. The fuel pressure
applied to the second control chamber 54 hence rises.
The application of fuel at increased pressure to this
chamber results in movement of the light load piston 26
against the action of the spring 28. Clearly such move-
ment of the light load piston 26 reduces the compression
of the spring 30, and the application of fuel to the cham-
ber 70 as described hereinbefore causes movement of
the servo-piston 24 to the left in the orientation illustrat-
ed. As described hereinbefore, the movement of the ser-
vo-piston 24 permits fuel to flow to the first control cham-
ber 38 resulting in movement of the advance piston 12
to the left, advancing the timing of fuel delivery by the
pump.
[0024] It will be understood that moving the light load
piston 26 has an effect upon the relationship between
engine speed and the rate of adjustment of timing of fuel
delivery by the pump, and also as the light load piston
26 is moved, the maximum permitted level of advance
is also increased.

[0025] For both of the operating conditions described
hereinbefore, the temperature control valve 52 may be
switched in order to adjust timing to compensate for the
engine being cold. The effect of switching the tempera-
ture control valve 52 is that fuel at transfer pressure is
supplied to the passage 68. In the position illustrated in
Figure 2, fuel from the passage 68 flows through the flat
66 to the recess 58 and from there to the second control
chamber 54. The application of fuel to the second con-
trol chamber 54 results in movement of the light load
piston 26, and described hereinbefore, this results in ad-
justment of the position of the advance piston 12. As-
suming, firstly, that the engine is running at high load,
thus fuel is not being supplied through the passage 60
to the second control chamber 58, then after a prede-
termined movement of the advance piston 12, the pas-
sage 68 no longer registers with the flat 66, thus further
fuel is no longer permitted to flow to the second control
chamber 54. This break in communication results in
movement of the light load piston 26 to the left in the
orientation illustrated being limited. However, should the
engine be operating at light load conditions, fuel is able
to flow through the passage 60 to the second control
chamber 54, thus movement of the light load piston 26
to the left continues.
[0026] The provision of such an advance arrange-
ment has the advantage that the high load conditions
can operate over an increased pressure range, thus per-
mitting an increase in the stiffness of the spring 30 re-
sulting in greater stability and more consistent opera-
tion. The light load advance condition can also operate
over a larger pressure range without interfering with the
operation of the advance arrangement under full load
conditions. As separate springs are used to control the
operation under full load and light load, the characteris-
tics of these springs can be optimised for the pump with
which the advance arrangement is to be used. Also, as,
at full load, movement of the servo-piston 24 is limited
by engagement with the light load piston 26, the maxi-
mum advance position of the advance piston 12 is well
defined, and operation of the engine under these con-
ditions is more stable.
[0027] Clearly, by altering the length of the flat 66, the
maximum advance under cold conditions at full load can
be controlled independently of the other operating char-
acteristics of the arrangement. Under low load condi-
tions, the length of the flat 66 is of less importance as
the position of the low load piston 26 is determined by
the pressure of fuel supplied through the passage 60 to
the second control chamber 54 under these conditions.
[0028] Conveniently, the temperature control valve 52
takes the form of a conventional stop solenoid which is
supplied with electrical current only when the engine is
at low temperature. Clearly, should the temperature
control valve 52 fail, then it is likely to fail in the high
temperature condition. This has the advantage that
breaking the supply to the condition valve 52 does not
result in improved performance of the engine at the ex-
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pense of emissions, thus reducing the risk of tampering.
[0029] Although the description hereinbefore is of a
fuel pump of the type in which pumping plungers move
in a radial direction in order to supply fuel at high pres-
sure to an engine, it will be appreciated that the advance
arrangement may be applicable to other types of high
pressure fuel pump.
[0030] Features of the above mentioned advance ar-
rangement are described and claimed in our co-pending
European Patent Application No 0921300 to which at-
tention is directed.
[0031] Although the advance arrangement described
above provides for advancing and retarding of the timing
of the point in the engine cycle at which fuel is injected
into the associated internal combustion engine, there re-
mains the problem of establishing a datum timing posi-
tion in relation to which adjustment of the timing is ef-
fected by the advance arrangement.
[0032] Conventionally setting of the timing datum for
fuel injection is effected by adjusting the physical posi-
tion of the pump housing relative to the internal combus-
tion engine about the axis of rotation of the drive ar-
rangement for the pump. In essence the pump housing
is adjusted angularly about the axis of rotation of the
pump drive arrangement and is then clamped in an ad-
justed position by bolts which secure the pump housing
to the internal combustion engine. As mentioned above
such an arrangement is disadvantageous and Figure 3
illustrates a modification of the advance arrangement
described above in which adjustment of the timing da-
tum can be effected simply and conveniently.
[0033] It can be seen in Figure 3 that the wall of the
housing 16 is formed with a stepped transverse bore 72
within which an abutment member 74 is rotatably re-
ceived. The abutment member 74 is retained in an inner
narrower region of the bore 72 by a locking ring 75 in
screw-threaded engagement with the wall of an outer
wider region of the bore 72 and the rotating interface of
the member 74 and the bore 72 is sealed by an O-ring
seal 76 carried in a groove of the member 74 and en-
gaging the plain wall of said inner region of the bore 72.
[0034] The axis of rotation of the member 74 extends
at right angles to, and intersects the common longitudi-
nal axis of the light load piston 26 and the advance pis-
ton 12 and the member 74 includes an eccentric post
78 which projects parallel to the axis of the member 74
and is engageable with one face of a radially outwardly
extending circumferential flange 80 of the light load pis-
ton 26, the opposite face of which forms a seating re-
ceiving one end of the light load control spring 28.
[0035] The post 78 is of circular cross-section and its
axis is parallel to, but spaced laterally from, the axis of
rotation of the remainder of the member 74. The post
78 forms an abutment against which the flange 80 en-
gages under the action of the spring 28, and thus defines
the rest position of the light load piston 26 (and, by virtue
of the spring 30 and the head 24a, the rest position of
the piston 24) relative to the housing 16 and the advance

piston 12. Rotation of the member 74 in the housing 16
adjusts the axial location of the rest position of the light
load piston 26 and the servo-piston 24. The outer end
of the member 74, which is accessible from the exterior
of the housing 16 through the central aperture of the
locking ring 75, is provided with a recess 82 shaped for
receiving an adjustment tool.
[0036] The timing datum for the pump with which the
advance arrangement is associated is defined by the
rest position of the light load piston within the housing
16, and thus rotation of the member 74 through an ap-
propriate 180° arc displaces the rest position of the light
load piston 26 between maximum and minimum posi-
tions. The actual distance between the maximum and
minimum positions is of course determined by the ec-
centricity of the post 78 relative to the axis of rotation of
the member 74 and conveniently the eccentricity can be
of the order of 0.4 mm giving a total "throw" of 0.8 mm
and thus an adjustment of the datum position of plus or
minus 0.4 mm from a central position of the adjustable
abutment member 74.
[0037] In use, the advance arrangement will be as-
sembled with the member 74 in its intermediate position
so that after the adjuster and injection pump have been
assembled to the associated internal combustion en-
gine the member 74 can be turned in one direction or
the other to give the appropriate adjustment of the timing
datum without the need to physically alter the position
of the pump housing relative to the internal combustion
engine. (It being assumed that the maximum adjustment
needed in datum will be achieved by plus or minus 0.4
mm)
[0038] It will be recognised that if desired the eccen-
tric post 78 could be replaced by some form of cam
shaping at the inner end of the member 74 to cooperate
with the piston 26 to achieve a desired range and char-
acteristic of adjustment. After adjustment the member
74 is locked in its adjusted position relative to the hous-
ing by screwing the locking ring 75 inwardly to clamp a
peripheral shoulder of the member 74 against a shoul-
der defined by a stepped region of the bore 72, the cen-
tral aperture of the ring 75 conveniently being hexagonal
to receive and cooperate with a tightening tool.

Claims

1. An advance arrangement for a fuel injection pump,
characterised by a housing (16) slidably receiving
an advance piston (12) which, in use, cooperates
with the fuel injection pump to adjust the timing of
fuel delivery by the pump, and, a light load piston
(26) associated with the advance piston (12), the
housing (16) supporting an externally accessible,
adjustable abutment (74) which cooperates with the
light load piston (26) to permit setting of a rest po-
sition of the light load piston (26) relative to said
housing (16) and thereby to permit adjustment, from
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the exterior of said housing (16), of the datum set-
ting from which the advance arrangement adjusts
fuel injection timing.

2. An advance arrangement as claimed in claim 1
characterised in that said externally accessible,
adjustable abutment (74) is rotatable about a first
axis, and includes a stop member (78) positioned
eccentrically with respect to said first axis, said stop
member (78) cooperating with said light load piston
(26) such that rotation of said adjustable abutment
(74) relative to the housing (16) adjusts the rest po-
sition of said light load piston (26) relative to the
housing (16).

3. An advance arrangement as claimed in claim 1 or
claim 2 characterised in that the axis of rotation of
said adjustable abutment (74) is at right angles to,
and intersects, the axis of longitudinal movement of
the light load piston (26).

4. An advance arrangement as claimed in any one of
claims 1 to 3 characterised by a locking device op-
erable to lock the abutment (74) relative to said
housing (16).

5. An advance arrangement as claimed in any one of
claims 1 to 4 characterised in that a servo-piston
(24) is slidable in a bore provided in the advance
piston (12), said light load piston (26) is moveable
relative to the advance piston (12) against the ac-
tion of a light load control spring (28), a servo control
spring (30) is engaged between the light load piston
(26) and the servo-piston (24), a light load control
valve is operable to control the application of fuel to
the light load piston (26) to adjust timing under light
load conditions, and an independent temperature
control valve (52) is operable to control the applica-
tion of fuel to the light load piston (26) depending
upon the engine temperature to permit adjustment
of the timing of fuel delivery to compensate for cold
conditions.

Patentansprüche

1. (Spritz-)Verstellanordnung für eine Kraftstoffein-
spritzpumpe, gekennzeichnet durch ein Gehäuse
(16), das einen Verstellerkolben (12), der im Betrieb
mit der Kraftstoffeinspritzpumpe zusammenwirkt,
um den Zeitverlauf der Kraftstoffabgabe durch die
Pumpe zu justieren, und einen Schwachlastkolben
(26), der mit dem Verstellerkolben (12) verbunden
ist, verschieblich aufnimmt, wobei das Gehäuse
(16) ein von außen zugängliches, justierbares An-
lageelement (74) hält bzw. trägt, das mit dem
Schwachlastkolben (26) zusammenwirkt, um die
Einstellung einer Ruheposition des Schwachlast-

kolbens (26) relativ zum Gehäuse (16) zu ermögli-
chen und damit zu erlauben, vom Äußeren des Ge-
häuses (16) aus den Ausgangspunkt für die Einstel-
lung, von dem ausgehend die Verstellanordnung
den Zeitverlauf der Kraftstoffeinspritzung justiert,
zu justieren bzw. anzupassen.

2. (Spritz-)Verstellanordnung wie in Anspruch 1 bean-
sprucht, dadurch gekennzeichnet, dass das von
außen zugängliche, justierbare Anlageelement (74)
um eine erste Achse drehbar ist und ein Anschlags-
element (78) aufweist, das in Bezug auf die genann-
te erste Achse exzentrisch angeordnet ist, wobei
das Anschlagselement (78) mit dem Schwachlast-
kolben (26) derart zusammenwirkt, dass die Dre-
hung des justierbaren Anlagelements (74) relativ
zum Gehäuse (16) die Ruhestellung des Schwach-
lastkolbens (26) relativ zum Gehäuse (16) anpasst
bzw. justiert.

3. (Spritz-)Verstellanordnung wie in Anspruch 1 oder
Anspruch 2 beansprucht, dadurch gekennzeich-
net, dass die Drehachse des justierbaren Anlage-
elements (74) in rechten Winkeln zur Achse der
Längsbewegung des Schwachlastkolbens (26) liegt
und diese durchschneidet.

4. (Spritz-)Verstellanordnung nach einem der Ansprü-
che 1 bis 3, gekennzeichnet durch eine Verriege-
lungseinrichtung, die betätigt werden kann, um das
Anlageelement (74) relativ zum Gehäuse (16) zu
verriegeln.

5. (Spritz-)Verstellanordnung nach einem der Ansprü-
che 1 bis 4, dadurch gekennzeichnet, dass ein
Arbeitskolben (24) in einer im Verstellerkolben (12)
vorhandenen Bohrung verschieblich angeordnet
ist, der Schwachlastkolben (26) gegen die Wirkung
einer Schwachlast-Steuerungsfeder (28) relativ
zum Verstellerkolben (12) bewegt werden kann, ei-
ne Hilfsteuerungsfeder (30) zwischen dem
Schwachlastkolben (26) und dem Arbeitskolben
(24) in Eingriff liegt, ein Schwachlast-Steuerungs-
ventil betätigt werden kann, um das Aufbringen von
Kraftstoff auf den Schwachlastkolben (26) zu steu-
ern und damit den Zeitverlauf unter Schwachlast-
Bedingungen zu justieren, und ein unabhängiges
Temperatursteuerventil (52) betätigt werden kann,
um das Aufbringen von Kraftstoff auf den Schwach-
lastkolben (26) in Abhängigkeit von der Motortem-
peratur zu steuern, um die Anpassung des Zeitver-
laufs der Kraftstoffabgabe zur Kompensation von
kalten Bedingungen zu ermöglichen.

Revendications

1. Dispositif d'avance pour une pompe d'injection, ca-
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ractérisé par un logement (16) recevant de façon
coulissante un piston d'avance (12) qui, pendant
l'utilisation, coopère avec la pompe d'injection de
carburant pour ajuster le rythme d'alimentation en
carburant par la pompe, et, un piston à petite charge
(26) associé au piston d'avance (12), le logement
(16) supportant une butée ajustable accessible ex-
térieurement (74) qui coopère avec le piston à petite
charge (26) pour permettre d'établir une position de
repos du piston à petite charge (26) par rapport
audit logement (16) et pour ainsi permettre l'ajuste-
ment, depuis l'extérieur dudit logement (16), du ré-
glage de référence à partir duquel le dispositif
d'avance ajuste le rythme de l'injection de carbu-
rant.

2. Dispositif d'avance selon la revendication 1, carac-
térisé en ce que ladite butée ajustable accessible
extérieurement (74) peut être tournée autour d'un
premier axe, et comprend un élément d'arrêt (78)
positionné de façon excentrique par rapport audit
premier axe, ledit élément d'arrêt (78) coopérant
avec ledit piston à petite charge (26) de telle sorte
que la rotation de ladite butée ajustable (74) par
rapport au logement (16) ajuste la position de repos
dudit piston à petite charge (26) par rapport au lo-
gement (16).

3. Dispositif d'avance selon la revendication 1 ou la
revendication 2, caractérisé en ce que l'axe de ro-
tation de ladite butée d'ajustement (74) est à angles
droits avec, et croise, l'axe du mouvement longitu-
dinal du piston à petite charge (26).

4. Dispositif d'avance selon l'une quelconque des re-
vendications 1 à 3, caractérisé par un dispositif de
verrouillage actionnable pour verrouiller la butée
(74) par rapport audit logement (16).

5. Dispositif d'avance selon l'une quelconque des re-
vendications 1 à 4, caractérisé en ce qu'un servo-
piston (24) peut être coulissé dans un alésage four-
ni dans le piston d'avance (12), ledit piston à petite
charge (26) est mobile par rapport au piston d'avan-
ce (12) contre l'action d'un ressort antagoniste de
petite charge (28), un ressort antagoniste asservi
(30) est mis en prise entre le piston à petite charge
(26) et le servopiston (24), une soupape de com-
mande de petite charge est actionnable pour com-
mander l'application de carburant au piston à petite
charge (26) pour ajuster le rythme dans des condi-
tions de petite charge, et une soupape de comman-
de de température indépendante (52) est actionna-
ble pour commander l'application de carburant au
piston à petite charge (26) selon la température du
moteur pour permettre l'ajustement du rythme d'ali-
mentation en carburant afin de compenser des con-
ditions à froid.
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