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(57)  Anactuator assembly (12) of a fuel injector (10)
has an elongated body provided with an internal bore
(22) extending from an opening (24) to a bottom face (26)
and wherein a servo actuator member (46) is arranged
to extend and retract in order to cooperate with a valve
member. The actuator assembly (12) further comprises
a hydraulic lash adjuster (HLA) filled with fluid, the HLA
being provided with a first reaction chamber (90) wherein
pressure rises when the actuator member (46) extends
and pressure drops when the actuator member (46) re-
tracts and, a second reaction chamber (92) wherein pres-
sure drops when the actuator member (46) extends and
pressure rises when the actuator member (46) retracts
so that, the HLA is adapted to resist both the extensions
and the contractions of the servo actuator member (46).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an actuator as-
sembly for a fuel injector and more particularly to servo
actuator provided with an integral hydraulic lash adjuster.

BACKGROUND OF THE INVENTION

[0002] In fuel injectors, injection events are indirectly
commanded by energizing an actuator displacing a valve
opening a spill orifice. When the actuator is no longer
energized, a spring displaces the valve closing said ori-
fice.

[0003] Servo actuators, such as piezo or magneto-re-
strictive actuators, require hydraulic lash adjuster, here-
after HLA, also called "coupler" in order to adapt to slow
variations of the lengths of the parts caused by temper-
ature changes and wear. DE102010029106,
DE102009000203, EP1519037, WO2013053594,
W02013053594 disclose examples of such injectors.
[0004] The working volume of the HLA becomes pres-
surized when control valve is opened as the actuator is
energized, but after an injection, inertia of the moving
parts and the fluid leaked out during operation can cause
cavities to form in the working fluid, meaning that motion
of the parts is only well controlled in the compression
direction.

SUMMARY OF THE INVENTION

[0005] Accordingly, itis an object of the presentinven-
tion to resolve the above mentioned problems in provid-
ing an actuator assembly of a fuel injector. The actuator
assembly has an elongated body provided with an inter-
nal bore extending from an opening to a bottom face and
wherein a servo actuator member is arranged to extend
and retract in order to cooperate with a valve member.
[0006] The actuator assembly further comprises a hy-
draulic lash adjuster (hereafter HLA) filled with fluid, the
HLA being provided with a first reaction chamber wherein
pressure rises when the actuator member extends and
wherein pressure drops when the actuator member re-
tracts and, a second reaction chamber wherein pressure
drops when the actuator member extends and wherein
pressure rises when the actuator member retracts so
that, the HLA is adapted to resist both the extensions and
the contractions of the servo actuator member.

[0007] Also, the first reaction chamber and the second
reaction chamber are in fluid communication with each
other.

[0008] In anembodiment, the first reaction chamber of
the HLA is defined between a first inner shoulder face of
the bore and a first outer shoulder face of the actuator
member.

[0009] Also, the second reaction chamber of the HLA
is defined between a second inner shoulder face of the
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bore and a second outer shoulder face of the actuator
member.

[0010] The actuator assembly may further comprise
an annular reacting plug arranged in the bore and fixed
to the actuator body. The plug locally restricts the section
of the bore, the first inner shoulder face and the second
inner shoulder face being integral to said annular plug.
[0011] Also, the actuator member has a thin head por-
tion extending with clearance fit through a central open-
ing of the annular plug and protruding in a secondary
chamber defined between said second inner shoulder
face and the bottom face of the bore.

[0012] The actuator assembly may further comprise
an annular collar engaged and fixed to the thin head por-
tion protruding in a secondary chamber, the second outer
shoulder face being integral to said collar.

[0013] The annular collar may be threaded onto the
head portion of the actuator member so that the volume
of the second reaction chamber can be chosen by ad-
justing the axial position of the collar on the head portion.
[0014] Also, the actuator assembly may further com-
prise a locking screw adapted to lock the position of the
annular collar over the head portion.

[0015] Also, the actuator assembly may further com-
prise a fluid absorbing member arranged in said second-
ary chamber, said fluid absorbing member being made
of a material such as felt or sponge which by capillary
action can attract the fluid ensuring that there is fluid
present in the first reaction chamber and in the second
reaction chamber irrespective of the orientation of the
assembly.

[0016] Also, the actuator assembly may further com-
prise at least one securing member, such as a screw,
securing the reacting plug to the actuator body.

[0017] The fluid may be high viscosity silicone oil.
[0018] The invention also extends to a fuel injector
comprising an actuator assembly as described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The present invention is now described by way
of example with reference to the accompanying drawings
in which:

Figure 1 is an axial section of a first embodiment of
an actuator assembly comprising an integral hydrau-
lic lash adjuster as per the invention.

Figure 2 is an axial section of a, alternative embod-
iment of an actuator assembly as per the invention.
Figure 3 is an axial section of a second embodiment
of an actuator assembly as per the invention.
Figure 4 is an external view of the actuator assembly
of figure 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] In reference to the figures is described the ac-
tuator assembly 12 of a fuel injector 10, the assembly 12
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comprising an actuator body 14 extending along a lon-
gitudinal axis X1, drawn vertical on the figures the top-
down arbitrary orientation of the figures being utilized to
ease, simplify and clarify the present description without
any intention to limit the invention. The actuator body 14
extends from an upper region 16, top of the figures, where
can be placed an electrical connector not represented,
to a lower transverse face 18 adapted to be in sealing
surface contact against the top face of a control valve
assembly not represented. The body 14 is also provided
with an internal cylindrical cavity 20 extending inside the
body 14 along a cavity axis X2 parallel to the longitudinal
axis X1. The cavity 20 comprises a large bore 22 upward-
ly extending from an opening 24 in the lower transverse
face 18, up to a bottom face 26 wherefrom a thinner con-
duit 28 upwardly extends toward the upper region 16.
[0021] In the large bore 22 is arranged an annular re-
acting plug 30 fixed to the body 14 the reacting plug 30
having a peripheral cylindrical face 32 that is in contact
with the inner wall of the large bore, a firstinner shoulder
face 34, or lower face 34, a second inner shoulder face
36, or upper face 36 and, a central axial aperture 37 de-
fining an inner cylindrical face. On the illustrated example
of the figures the cross section of the annular plug 30 is
an isosceles trapezium, first 34 and second 36 shoulder
faces being conical and symmetrical. The advantages
attached to such embodiment are detailed below but al-
ternatively, any other cross section would fit the purpose
of the invention and in particular, acute or obtuse, sym-
metric or non-symmetric, trapezium sections. A reacting
plug 30 having parallel plane upper and lower faces could
also be chosen.

[0022] In place in the large bore 22, the reacting plug
30 divides said large bore 22 into a main chamber 38,
extending below the reacting plug 30 toward the opening
24 in the lower transverse face and, a secondary cham-
ber 40 extending above the reacting plug 30 to the bottom
face 26 of the large bore 22.

[0023] The reacting plug 30 may be fixed in the large
bore 22 by press-fit, as represented on figure 1, or via
securing members 42 such as pressing-screws 42, rep-
resented on figures 2 and 4, said screws being radially
threaded in the wall of the body 14, the sealing of the
threaded holes being ensured after assembly with tight-
ening glue or sealing paste. In the particular press-fit ar-
rangement, to minimize the pressing distance of the plug
30 into the large bore 22, said bore 22 may be provided
with a small pressing step 44 so that the section of the
main chamber 38 below said step 44 is slightly enlarged
facilitating the insertion of the plug 30.

[0024] In the cavity 20 is arranged with clearance fit C
a servo actuator member 46, such as a piezo-electric or
a magneto restrictive actuator, which has a large cylin-
drical actuation portion 48, a thinner head portion 50 and
a first outer shoulder face 52 in-between them. The ac-
tuation portion 48 extends in the main chamber 38 from
a lower face 54 to the first outer shoulder face 52 which
faces the first inner shoulder face 34 of the reacting plug
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30 then, the thinner head portion 50 upwardly extending
from said first outer shoulder face 52 engages through
the central opening 37 of the plug and protrudes on the
opposite side in the secondary chamber 40. A male ac-
tuation pin 56 protrudes from the lower face 54 and, elec-
trical wires departing from the thinner head portion 50
upwardly extend in the thinner conduit 28, toward the
electrical connector.

[0025] In the secondary chamber 40 is arranged with
clearance fit a collar 60 that is fixed on the protruding
portion of the head portion 50, the collar 60 having a
lowerface 62, or second outer shoulder face 62, arranged
facing the second inner shoulder face 36 of the reacting
plug, the two shoulder faces 36, 62, having complemen-
tary parallel profiles and, in the chosen illustrated exam-
ple the lower face 62 is conical.

[0026] Inanon-represented embodiment, the collar 60
has right-angled trapezium cross section, the lower face
62 being the sloped leg of the trapezium opposed to a
transverse upper face 64 that is the right angle leg above
which, in the secondary chamber 40, an actuator spring
66 compressed between said upper face 64 and the bot-
tom face 26 of the large bore permanently downwardly
solicits the actuator member 46.

[0027] Otherwise, inthe represented embodiments the
collar 60 is provided on its upper face with a recess in
which is arranged an absorbing member 68 made of a
material such as felt or sponge. On the figures, the ab-
sorbing member 68 is a thick washer above which a clos-
ing washer 70 closes the recess and receives the actu-
ator spring 66, the axial force of the spring 66 being trans-
mitted from the closing washer 70 to the collar 60 via an
inner tubular spacer 72 through which is engaged the
head portion 50. The spacer 72 can be integral to the
collar 60, as represented on the figure, or can be provided
separately as an independent component.

[0028] At the opposite extremity of the large bore, the
opening 24 in the lower transverse face 18 is closed by
a resilient sealing assembly 74 comprising a resilient
sealing member 76 provided with a central aperture 78
through which extends the actuation pin 56, said sealing
assembly 74 sealingly closing the cavity 20, thanks to an
O-ring 80 arranged in the central aperture 78 and radially
compressed between the sealing member 76 and the
actuation pin 56.

[0029] The actuator member46 is arranged in the cav-
ity 20 so that its lower face 54 remains inside the cavity
20 at a distance of the sealing member 76 defining be-
tween them a reservoir 82.

[0030] Inside the cavity 20, the actuator member 46 is
immersed in high viscosity fluid F such as silicone oil
having typically a viscosity in the 1,000-800,000 centis-
tokes range, said fluid F filling a fluid filling volume VF
comprising all available spaces of the cavity 20, all said
spaces being in fluid communication with each other. The
fluid filling volume VF comprises the main chamber 38,
the reservoir 82, the secondary chamber 40 wherein the
fluid F is absorbed and captured in the absorbing washer
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68 and also, the clearances for instance between the
inner and outer shoulder faces. In the non-represented
embodiment where no absorbing member is arranged in
the secondary chamber 40, the fluid F may fill part of the
secondary chamber, half for instance, so that said sec-
ondary chamber may act as a compensation reservoir
ensuring that fluid is always present in the rest of the
filing volume VF even if the actuator assembly is ar-
ranged in a slightly non vertical way, and also to allow
for thermal expansion and contraction of the fluid.
[0031] In a first embodiment depicted on figure 1, the
actuation portion 48 of the actuator member comprises
a piezo stack 84 axially compressed in a very stiff cage
spring 86 having a tubular body provided with a plurality
of regularly spaced transverse apertures 88 providing to
the tubular body the required axial stiffness. Also, the
silicone oil F having a high dielectric strength of around
10-15kV/mm, and variants being compatible with silicone
coatings often used to passivate the piezo stack, it is
acceptable to have the oil F flowing through the trans-
verse apertures 88 and to be in direct contact with the
piezo stack 84 without generating dielectric breakdown.
[0032] In said first embodiment, the clearance C is to
be distinguished in several portions each varying in thick-
ness. For example, a large clearance C1 of few tens of
microns is between first inner and first outer shoulder
faces 34, 52, defining there between a first reaction
chamber 90 and, similar large clearance C1 is also be-
tween the second inner and second outer shoulder faces
36, 62, defining there between a second reaction cham-
ber 92. A small clearance C2 of few microns separates
the head portion 50 of the actuator from the cylindrical
wall of the central aperture 37 of the reacting plug. A
similar small clearance C2 is also between the collar 60
and the wall of the secondary chamber 40.

[0033] The above values actually depend on the char-
acteristics chosen oil and are here given as illustrating
examples. Considering the large range of viscosity of sil-
icone oils, a specific clearance can vary by a factor ten
or even hundred.

[0034] In a preferred arrangement represented on the
figure, the first reacting chamber 90 and the second re-
acting chamber 92 are sloped in order to help evacuating
toward the top of the injector any bubble of air that would
be captured in the silicone oil F.

[0035] In operation, the fuel injector 10 is connected
to a control unit not represented which alternatively en-
ergizes or not the actuator member in order to command
or to forbid injection events.

[0036] When the actuator assembly 12 is energized,
the actuator member 46 axially X2 expands so that the
actuation pin 56 solicits and pushes a control valve that
opens a spill orifice through which pressurized fuel gush-
es flowing toward an outlet consequently enabling fuel
injection event. While the actuator 46 expands the pres-
sure rises in the first reaction chamber 90 and drops in
the second reaction chamber 92. The first reaction cham-
ber 90 acts as a top mounted hydraulic lash adjuster
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(HLA) resisting and controlling the expansion motions of
the actuator member 46.

[0037] To the contrary, whenthe actuator assembly 12
is not energized, the actuator member 46 retracts to a
rest length so the actuation pin 56 lifts off and the control
valve closes the spill orifice, as being biased by a spring
valve and consequently, fuel injection eventis prevented.
While the actuator 46 retracts it remains downwardly bi-
ased by the actuator spring 66 and, the pressure drops
in the first reaction chamber 90 while itrises in the second
reaction chamber 92. The second reaction chamber 92
acts as a top mounted hydraulic lash adjuster (HLA) re-
sisting and controlling the contraction motions of the ac-
tuator 46.

[0038] Also, intime the dimensions of the actuator as-
sembly 12 slightly vary for instance due to wear or heat
dilation of the parts. Thanks to the HLA provided by clear-
ances C and occupied by the fluid F, the actuator member
46 is able to accommodate with said dimensions varia-
tions.

[0039] Itisimportant to isolate the silicone oil from ex-
posure to fuel, one reason being that fuel has low vis-
cosity and could affect the HLA performances. The seal-
ing performance of the sealing assembly 74 is assured
by the O-ring 80 compressed between the wall of the
central aperture 78 of the sealing member 76 and the
actuation pin 56. Several alternative embodiments of the
sealing assembly 74, as well as methods of assembly
and operations are detailed in application GB1511355
filed 29 June 2015.

[0040] Instead of the sealing assembly 74 previously
described, a metal diaphragm or bellows welded to the
actuator body 14 and also to the actuation pin 56 could
be used, such embodiments being described in applica-
tion GB1512350 filed 15 July 2015. As being welded prior
to filling the silicone oil, this in order to avoid weld con-
tamination, a separate filling orifice would be added and
would typically be plugged with a metal ball, or a plug,
after filling the oil the filling orifice extending in the wall
of the actuator body from an opening in the lower trans-
verse face of the body, or alternatively in the outer pe-
ripheral face, to another opening inside the cavity.
[0041] In an alternative embodiment represented on
figure 2, the actuation portion 56 is further provided with
a metal encapsulation tube 94 enclosing the cage spring
86 and the piezo stack 84. Said encapsulation tube 94
protects the stack 84 from direct fluid contact and con-
sequent dielectric breakdown. This may occur either if
the fluid F has intrinsically a low dielectric strength or, if
the sealing performance of the sealing assembly 74 is
not sufficient enabling minor fuel leaks inside the cavity.
In this alternative embodiment a small clearance, similar
to the previously described small clearance C1, is re-
served between the tubular encapsulation 94 and the
cylindrical wall of the main chamber 38 of the large bore
22. The fluid filling volume VF comprises the reservoir
82, said small clearance C1 surrounding the encapsula-
tion tube 94, the first reaction chamber 90 and the second
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reaction chamber 92 and, the secondary chamber 40
wherein the fluid F is absorbed and captured in the ab-
sorbing member 68.

[0042] The assembly process 110 of this first embod-
iment depends upon the fixation means of the plug 30 in
the body 14.

[0043] Inthecasethereacting plug 30is fixed by press-
fit, figure 1, the procedure follows the following steps:

- providing 112 an equipped actuator member by:

- engaging 114 the reacting plug 30 over the head
portion 50;

- pressfitting 116 the collar 60 in position over the
head portion 50;

- arranging 118 in place the absorbing member
68, the spacer 72 and the closing washer 70 if
required and, the actuator spring 66;

- engaging 120 said equipped actuator member in the
cavity 20 by inserting it via the opening 24 and ad-
justing the position by forcing the reacting plug 30 to
be press-fit inside the bore 24;

- arranging 122 the sealing member 76 in the opening
24 of the large bore;

- filling 124 with the fluid filling volume VF with fluid F;

- sealing 126 the assembly by arranging the O-ring 80
in position in the sealing member 76 and around the
actuation pin 56.

[0044] In the case the reacting plug 30 is fixed to the
body with securing members 42, figure 2, the procedure
varies by the engaging step 120 that becomes:

- engaging 120 the equipped actuator member in the
cavity 20 by inserting it via the large bore opening
24, adjusting the position so the reacting plug 30 is
in the desired position, locking the securing member
42 so that the plug 30 is fixed to the body 14 and,

- sealing 121 the securing member 42 for instance
with glue applied on the threads or with sealing paste.

[0045] A second embodiment, now described in refer-
ence to figures 3 and 4, enables tuning of the resisting
force and controlling motion of the actuator member 46
due to its contractions when not energized. Said adjust-
ment is provided with adjusting means for trimming the
large clearance C1 of the second reacting chamber 92.
[0046] In this second embodiment the collar 60 is no
longer permanently fixed on the head portion 50. The
central bore of the collar and the head portion 50 are
complementary threaded and so, the collar 60 is screwed
onto the head portion 50 to a position where the lower
face 62 of the collar is precisely at a desired distance
from the upper face 36 of the restricting plug. Once said
precise distance adjusted, the collar’s position is locked
thanks to a locking screw 96 provided with an external
thread so that, as visible of the figure, it is engaged and
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screwed in the central aperture of the collar 60 to the
point where said locking screw 96 comes in abutment
against the head portion 50 of the actuator member,
where it is tightened locking the collar 60 in a fixed posi-
tion.

[0047] To enable to firmly lock the collar 60 in position,
the locking screw 96 is provided with an axial drive feature
such as a slot and, the collar 60 with a radial drive feature
such as a hexagon socket, a compact tool 98 can be
made which can access both features whilst having room
for a bore to pass the actuator electrical connections
through.

[0048] This adjusting means enables to set the collar
60 in an operating assembly and therefore to trim it to
provide the same performances of a particular parameter
for a given electrical drive signal. In an injector, this pa-
rameter could for example be opening delay, or fuelling.
[0049] This second embodiment might be easier to as-
semble should the annular reacting plug 30 be fixed to
the body 14 by securing members 42 as shown on figure
4.

[0050] The assembly process 110 of this second em-
bodiment comprises the following steps:

- providing 112 an equipped actuator member by:

- engaging 114 the reacting plug 30 over the head
portion 50,

- screwing 128 the collar 60 in position over the
head portion 50,

- screwing 130 the locking screw 96 and locking
the collar 60 in a preset position,

- arranging 118 in place the absorbing washer 68
and the actuator spring 66 and, eventually if re-
quired, the closing washer 70;

- engaging 120 said equipped actuator member in the
cavity 20 by inserting it via the large bore opening 24;

- fixing 132 the reacting plug 30 in position by tighten-
ing the securing members 42;

- sealing 121 the securing member 42 for instance
with glue applied on the threads or with sealing paste.

- arranging 122 the sealing member 76 in the opening
24 of the large bore;

- filling 124 the fluid filling volume VF with fluid F;

- sealing 126 the assembly by arranging the O-ring 80
in position in the sealing member 76 and around the
actuation pin 56;

- tuning 134 the resisting motion of the actuator mem-
ber 46 by inserting the tool 98 in the body 14 and
adjusting the position of the collar 60.

LIST OF REFERENCES

[0051]
X1 longitudinal axis
X2 cavity axis
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clearance

fluid - silicone oil

fluid filling volume
large clearance

small clearance
hydraulic lash adjuster

injector

actuator assembly

actuator body

upper region of the body

lower transverse face of the body

cavity

large bore

opening of the large bore in the lower transverse
face

bottom face of the large bore

thinner conduit

annular reacting plug

peripheral cylindrical face of the reacting plug
firstinner shoulder face - lower face of the reacting
plug

second inner shoulder face - upper face of the re-
acting plug

central opening of the reacting plug

main chamber

secondary chamber

securing member

pressing step

actuator member

large actuation portion

thinner head portion

first outer shoulder face of the actuator member
lower face of the actuator member

actuation pin

central opening of the reacting plug

collar

lower face of the collar - second outer shoulder face
upper face of the collar

actuator spring

absorbing member - washer

closing washer

spacer

sealing assembly

sealing member

central aperture

O-ring

reservoir

piezo stack

cage spring

transverse apertures

first reaction chamber

second reaction chamber

metal encapsulation

locking screw

tool

assembly process
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10

112  step: providing equipped actuator assembly
114  step: engaging the reacting plug

116  step: press fit the collar

118  step: arranging absorbing washer, spring...

120 step:engaging the equipped actuator inthe cavity
121  step: sealing securing members

122  step: arranging the sealing member

124  step: filling the fluid

126  step: sealing with the O-ring

128  step: screwing the collar

130  step: screwing the locking screw

132  step: fixing the reacting plug

134  step: tuning

Claims

1. Actuator assembly (12) of a fuel injector (10), the

actuator assembly (12) having an elongated body
(14) provided with an internal bore (22) extending
from an opening (24) to a bottom face (26) and
wherein a servo actuator member (46) is arranged
to extend and retract in order to cooperate with a
valve member, characterized in that

the actuator assembly (12) further comprises a hy-
draulic lash adjuster (HLA) filled with fluid (F), the
HLA being provided with afirst reaction chamber (90)
wherein pressure rises when the actuator member
(46) extends and wherein pressure drops when the
actuator member (46) retracts and, also with a sec-
ond reaction chamber (92) wherein pressure drops
when the actuator member (46) extends and wherein
pressure rises when the actuator member (46) re-
tracts so that, the HLA is adapted to resist both the
extensions and the contractions of the servo actuator
member (46).

Actuator assembly (12) as claimed in the preceding
claim wherein the first reaction chamber (90) and the
second reaction chamber (92) are in fluid communi-
cation with each other.

Actuator assembly (12) as claimed in any one of the
preceding claims wherein the first reaction chamber
(90) of the HLA is defined between a firstinner shoul-
der face (34) of the bore (22) and a first outer shoul-
der face (52) of the actuator member (46).

Actuatorassembly (12) as claimedin claim 3wherein
the second reaction chamber (92) of the HLA is de-
fined between a second inner shoulder face (36) of
the bore (22) and a second outer shoulder face (62)
of the actuator member (46).

Actuator assembly (12) as claimed in claim 4 further
comprising an annular reacting plug (30) arranged
in the bore (22) and fixed to the actuator body (14),
said plug (30) locally restricting the section of the
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bore (22), the first inner shoulder face (34) and the
secondinner shoulder face (36) beingintegral to said
annular plug (30).

Actuator assembly (12) as claimedin claim 5 wherein
the actuator member (46) has a thin head portion
(50) extending with clearance fit through a central
opening (37) of the annular plug (30) and protruding
in a secondary chamber (40) defined between said
second inner shoulder face (36) and the bottom face
(26) of the bore (22).

Actuator assembly (12) as claimed in claim 6 where-
in, the actuator assembly (12) further comprises an
annular collar (60) engaged and fixed to the thin head
portion (50) protruding in a secondary chamber (40),
the second outer shoulder face (62) being integral
to said collar (60).

Actuator assembly (12) as claimed claim 7 wherein
the annular collar (60) is threaded onto the head por-
tion (50) of the actuator member (46) so that the vol-
ume of the second reaction chamber (92) can be
chosen by adjusting the axial position of the collar
(60) on the head portion (50).

Actuator assembly (12) as claimed in claim 8 further
comprising a locking screw (96) adapted to lock the
position of the annular collar (60) over the head por-
tion (50).

Actuator assembly (12) as claimed in any one of the
claims 6 to 9 further comprising a fluid absorbing
member (68) arranged in said secondary chamber
(40), said fluid absorbing member (68) being made
of amaterial such as felt or sponge which by capillary
action can attract the fluid (F) ensuring that there is
fluid present in the first reaction chamber (90) and
in the second reaction chamber (92) irrespective of
the orientation of the assembly (12).

Actuator assembly (12) as claimed in any one of the
claims 5 to 10 further comprising at least one secur-
ing member (42), such as a screw, securing the re-
acting plug (30) to the actuator body (14).

Actuator assembly (12) as claimed in any one of the
preceding claims wherein the fluid (F) is high viscos-
ity silicone oil.

Fuel injector (10) comprising an actuator assembly
(12) as claimed in any of the preceding claims.
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