1 AN I NJECTOR Description of Invention THIS I NVENTION relates to an

I njector, and in particular concerns an injector for injecting a substance,
such as an epoxy, into a crack to seal the crack. The use of injectors to
inject a filler or repair substance, such as epoxy, into cracks in concrete
and ot her types of structures is relatively well known. Conventi onal

I njectors, such as disclosed in GB2362684, use the force provi ded by a coi
spring to eject the epoxy fromthe injector. These designs generally suffer

fromthe disadvantage that the epoxy can only be injected under relatively
| ow pressuré\ﬂ[ﬂﬂ_gg%%s that it is difficult to inject epoxy effectively

into certain types of cracks. Injectors such as those disclosed in
GB2362684 al so suffer fromthe drawback that it is difficult to adjust or
alter the pressure with which epoxy will be ejected. It is an object of the
present invention to seek to alleviate sonme of these problens. Accordingly,
one aspect dPesgiiptignofdmentionenti on provi des a apparatus for ejecting a
fluid substance, the apparatus conprising: a housing having an internal
cavity, the cavity having a first end and a second end; a divider |ocated

wi thin the CBMIS INVENTEBNweRies e ahiinjgttoanshd rcpadicelad sohbene ein injdutor
divider dividing the cavity into first and second chanbers; an introduction
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el ement | ocated in the second chanber, between the divider and the second
end of the chanber, the conpression eI enment being of sufficient size that,
when t he di vlideuseof injectors to inject a filler or repair substance, such as epoxy, into

cracks in concrete and other types of structures is relatively well known.

Conventional injectors, such as disclosed in GB2362684, use the force
provided by a coil spring to eject the epoxy from the injector. These designs
generally suffer from the disadvantage that the epoxy can only be injected
under relatively low pressure. This means that it is difficult to inject epoxy
effectively into certain types of cracks.

Injectors such as those disclosed in GB2362684 also suffer from the drawback
that it is difficult to adjust or alter the pressure with which epoxy will be ejected.

It is an object of the present invention to seek to alleviate some of these
problems.

Accordingly, one aspect of the present invention provides a apparatus for
gjecting a fluid substance, the apparatus comprising: a housing having an
internal cavity, the cavity having a first end and a second end; a divider Io.cated
within the cavity and between the first and second ends thereof, the divider
dividing the cavity into first and second chambers; an introduction arrangement
for introducing fluid into the first chamber; a compression element located in
the second chamber, between the divider and the second end of the chamber,

the compression element being of sufficient size that, when the divider is



within a first distance fromthe second end of the housing, the conpression
el ement is placed under conpression along a conpression axis between the

di vider and the second end of the housing, the conpression el enent taking
the formof a substantially solid, elongate nenber forned froma resilient
material, wherein the conpression elenent has a first end and a second end
and, in a substantially unconpressed statZe, occupies substantially every
point along at |east one axis that is parallel with the conpression axis;
and an ejection arrangenent to allow ejection of fluid fromthe first

chanber out @ithinhg fRSPakeINte. frddvinet SgRmdsénd of ite MOIBINGS fed BomprslRiN t akes
the formof a substantially solid, elongate peripheral wall having a holl ow
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shaft passing roug e Secon ageous e conpression
el ement is ftherfatnatof | e asibstantiblly salidusthnybie stemhiber forekdr frbiya feellient nore

conpressi on el emar]t s are provided wiithin the second chapber. Conveniently,

two conpr essMEteral e whgain b coBIvassien slrmentdiasap dirgtanthandiar sesosdiend asti ¢
modul i . and, in a substantially uncompressed state, occupies substantially every point

along at least one axis that is parallel with the compression axis; and an
ejection arrangement to allow ejection of fluid from the first chamber out of the
apparatus. '

Advantageousiy, the compression element takes the form of a substantially

solid, elongate peripheral wall having a hollow internal core.
Preferably, the compression element is formed from a silicone material.

Conveniently, the introduction arrangement comprises a shaft passing th-rough
the second chamber.

Advantageously, the compression element is formed at least partly around the
shaft.

Preferably, two or more compression elements are provided within the second
chamber.

Conveniently, two compression elements are formed from materials having
different elastic moduli.

Advantageously, the ejection arrangement comprises a fluid conduit passing
from the first chamber to a delivery nozzle.



3 Preferably, the ejection arrangenent conprises an el ongate delivery
menber with an egress aperture at or near its distal end. Conveniently, the
el ongate delivery nmenber conprises a needl e. Advantageously, the egress
aperture is provided on a side surface of the elongate delivery nenber.
Anot her aspect of the present invention provides a nmethod of ejecting a
fluid, conprising the steps of: providiné an apparatus according to any of
t he above; introducing pressurised fluid into the first chanber via the

i nt roduction arran?enent, so that the conpression elenent is conpressed;
and ej ect i ngPréeferablyjitie ej¢ctiarharrangemenhcempesasear eigngate debiiry paember

t hr ough an e%ﬁﬁtion force ﬁxerted q%ﬁthe'ﬁoﬁﬁngSion el enment. I n order that
t he present n é}%‘t?%ﬁsﬁﬁf)e Eren%tr%”? d‘isﬂ}sa ‘st ood, enbodi nents t hereof
wi |l now be described, by way of exanple, with reference to the
acconpanyi ng _draw ngs, in which: Figure 1 shows the conmponents, in exploded
view, of an f@neerignthsibe@ongpte delivere sagmbensampiiens a pegdiee 2 shows the
conponents of figure 1 assenbled into an injector; and Figures 3a to 3c
show fluid being introduced into the injector and subsequently ejected.

Advantageously, the egress aperture is provided on a side surface of the
elongate delivery member.

Another aspect of the present invention provides a method of gjecting a fluid,
comprising the steps of: providing an apparatus according to any of the above;
introducing pressurised fluid inio the first chamber via the introduction
arrangement, so that the compression element is compressed; and ejecting
the fluid, via the ejection arrangement, at least partly through an ejection force
exerted by the compression element.

In order that the present invention may be more readily understood,
embodiments thereof will now be described, by way of example, with reference
to the accompanying drawings, in which:

Figure 1 shows the components, in exploded view, of an injector embodying
the present invention;

Figure 2 shows the components of figure 1 assembled into an injector; and

Figures 3a to 3¢ show fluid being introduced into the injector and subsequently
ejected.

Figure 1 shows components of an injector 1 embodying the present invention
in exploded view, and figure 2 shows the components assembled into a
finished injector 1.



Figure 1 shows conponents of an injector 1 enbodying the present invention
in exploded view, and figure 2 shows the conponents assenbled into a
finished injector 1. 4 The injector 1 conprises a main body 2, which is
generally hollow and el ongate. At a first, forward end of the main body 2 a
first, narrowed neck 3 is fornmed, having an egress aperture 4 fornmed at its
end. Inclined screwthreads 5 are fornmed4on an external surface of the
first neck 3. At a second, rear end of the nain body 2 a second, preferably
wi der neck 6 is formed defining a rear aperture 7 of the main body 2. The

second neck Bh@ligpchas 1566RPrisdy %aqﬁaiho_bﬂﬁ\}d DNwhich %U[qéheﬁamglf RSIfow | ahd
cross-section, the internal chanber defined by the main body 2 is
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ensur es t hat 5 tape fareidt B9 extarpsl fipfdvanstigg firstingbk gned and | oosened easily
during use. A delivery nozzle 8 includes a cup-shaped engagenent portion 9

havi ng an internal threaded surface, which is adapted to be matingly

engaged wi thaf ?%teﬁéﬁg"‘ﬁetali’ reﬁgf;fl‘ él’"?e Eﬁiengﬁdﬁg % gc gfré‘%lraﬁg %ﬁ%ﬁné’élﬁ she

first neck 3 o mai n b rom -t engag portiron 9 is
a delivery cfomchedtdeliding\diredr apartareat efSthermaindudytanThalkskyomd asek 6 also
posi tioni ng RI ate 11, whciI c]h is . generally Bgr endicular to the main axis of
the del i ver yn@bagigw thigadsaformgrd ®nyits putes sudaseed fromthe interior of the
engagenent portion 9, through the delivery conduit 10 and out through a
delivery aperture 12 formed roughly in the centre of the positioning plate
11. In pref ehr extossrbectionentre antermaj sbambes definedoblydéw troaimelbpdgn@urie t hat
the thr g?fiegﬁfjé‘ﬁgﬁﬁa%”éirc% A SRapd® THE' SaSrRaY crdsS a8 ot LBhbd B thd REH © 8
body 2 may be any suitable shape and, in the depicted embodiment, is
generally hexagonal. An external cross-sectional shape such as a hexagon
ensures that the main body 2 may be handled, tightened and loosened easily

during use.

A delivery nozzle 8 includes a cup-shaped engagement portion 9 having an
internal threaded surface, which is adapted to be matingly engaged with the
screw threads 5 formed on the external surface of the first neck 3 of the main
body 2.

Extending from the engagement portion 9 is a delivery conduit 10, which
terminates in a substantially planar positioning plate 11, which is generally
perpendicular to the main axis of the delivery conduit 10. A fluid path is
defined from the interior of the engagement portion 9, through the delivery
conduit 10 and out through a delivery aperture 12 formed roughly in the centre
of the positioning plate 11.

In preferred embodiments a ring seal 13 is provided to help ensure that the
threaded engagement between the main body 2 and the delivery nozzle 8 is
fluid-tight.



5 A plunger 14 has a main spindle 15, in the formof an elongate, generally
cylindrical rod. At a first end of the spindle 15 is a pushing plate 16,
which is generally disc-shaped and forned to have an external dianeter
which is generally the sane as, or slightly less than, the internal
di ameter of the main body 2. An O-ring 17 is preferably positioned within a
peri pheral groove of the pushing plate 18, to assist in formng a
fluid-tight seal between the pushing plate 16 and the interior of the main
body 2. A fluid channel 18 is formed through the spindle 15 and pushing
plate 16, with an aperture 26 being forned at or near the centre of the
nd e return val ve

hi | at 6 At d end th
0TS ot vt dodUiggt HEBRCE AP, Sigeleo 05 .Y BRLIdn,PlianopaSaes BEHEIE
spindl e 15 fdyﬂﬁéir‘iébﬂ* ré@C@ﬂCb ﬁ:%@eiha df%é%@ﬁd@ 945 |§'&dpud%ﬁ RS 180iwhathl igw
fluid to pass in the other direction. ap 21 has an internal threaded
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the spindle 15 protrudes fromthe rear of the injector throuipﬂthe aperture
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solid perip rmng a genera ol l ow cylinder. The external
di aneter of the conpression elenent 24 is roughly the sane as, or slightly
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injector 1 is assenb conpression e I's provided within the
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that, if theigg thelfRstlénd, Hut dbky nohaRsWw Bdidi tBipask i thebthePaR¥ctibnsO that the
pushlng plate 16 lies close to the first neck 3 thereof, and the cap 21 is

screwed onto the second neck 7 of the nain body 2, the conpression el enent
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threads 6 provided on the second neck 7 of the main body 2. The cap 21 has
a central aperture 23 formed therethrough. When the injector 1 is assembled,
the pushing plate 16 is received within the interior of the main body 2, and the
second end 19 of the spindle 15 protrudes from the rear of the injector through
the aperture 23 formed in the cap 21. The pushing plate 16 is therefore
captive within the main body 2.

A compression element 24 takes the form of a substantially solid peripheral
wall forming a generally hollow cylinder. The external diameter of the
compression element 24 is roughly the same as, or slightly less than, the
internal diameter of the main body 2. The internal diameter of the
compression element 24 is formed to be roughly the same as, or slightly larger
than, the external diameter of the spindle 15.



It wll be understood that, if one attenpts to exert a pulling force on the
second end 19 of the spindle 15, with respect to the main body 2, the
spindle 15 can only be noved with respect to the nain body 2 by conpressing
t he conpression el enent 24 between the pushing plate 16 and the cap 21.
When the spindle 15 is rel eased, the spontaneous expansion of the
conpression elenent 24 will tend to forcg the pushing plate 16 back towards
the first neck 3 of the main body 2, thus returning the spindle 15 to its
default position. Figures 3a, 3b and 3c show cut-away views of the injector
1. Figure 3 the ki eC I ad 8" y oy gt i hi ng
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the epoxy nmaterial (not“shown) is attached to the non-return valve 20.
Pressuri sed meang that, ifibe spindl@dadedullyhinsertad intorthe gnainrbady 2 sobat theui d
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not initial | 24 poewigssubstartiallyalliafdhe snreethatween the pushingoplates 18.archce

t hese space n, f| h | I be introduced into
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pushing plate 16. This pressure will, at |least to sone extent, be resisted

by the presence of the conpression el enent 24, which, | ifes agai nst the, ot her
side of the I}guglhpgélngpgtt@ongmat, if one attempts to exert a pulling force on the second

end 19 of the spindie 15, with respect to the main body 2, the spindle 15 can
only be moved with respect fo the main body 2 by compressing the
compression element 24 between the pushing plate 16 and the cap 21. When
the spindle' 15 is released, the spontaneous expansion of the compression
element 24 will tend to force the pushing plate 16 back towards the first neck 3
of the main body 2, thus returning the spindle 15 to its default position.

Figures 3a, 3b and 3c show cut-away views of the injector 1.

Figure 3a shows the injector 1 in its “rest” position, with the pushing plate 16
lying against or close to the first end of the main body 2.

Use of the injector 1 will now be described, with reference to the filling of a

crack line in a concrete surface with an epoxy material.

Firstly, the crack is sealed along its length except at an entry point where the
injector 1 is to be used.

The injector 1 is then positioned at the entry point, so that the delivery aperture
12 is aligned with the entry point.



As nore fluid is introduced, the fluid exerts a higher pressure on the
pushing plate 16, and the pushing plate 16 will begin to nove towards the
second end of the main body 2, conpressing the conpression elenent 24 as it
does so. It will be understood that, as the pushing plate 16 noves, the
spindle 15 and non-return valve 20 wll rise away fromthe top surface of
the cap 21. As pressurised fluid continugs to flowinto the injector 1

t hrough the non-return valve 20, an increasingly large fluid chanber 25
will form between the pushing plate 16 and the first end of the housing 2.
In preferred enbodi nents of the invention, the main body 2, or portions
thereof, are formed from.a transparent or translucent naterlal whi ch al | ows
a user to seb Rozle gfa flyid sppplh TohnStARas aPumRie delverdbe rpoxy guatesal by

the fluid 25 %rﬁ%loq}nﬁt@ AGE R ‘@'tﬁé] nbhereﬁtl‘ﬁ Waﬁ% Ph atlfreéétgrté%ﬁ REE s Wed

will, as the rea erW| representatrve of th
pressure of irtedubed ihtonhé henirétmrdvehrerﬂﬁer 25. A series of narkings
representing different pressures 8 may be provided, for instance
indicating 0, 5 10 and 15 bars of pressure. Further, a "stop line" nay be
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plate 16, and the pushing plate 16 will begin to move towards the second end
~ of the main body 2, compressing the compression element 24 as it does so. It
will be understood that, as the pushing plate 16 moves, the spindle 15 and

non-return valve 20 will rise away from the top surface of the cap 21.

As pressurised fluid continues to flow into the injector 1 through the non-return
valve 20, an increasingly large fluid chamber 25 will form between the pushing
plate 16 and the first end of the housing 2.

In preferred embodiments of the invention, the main body 2, or portions
thereof, are formed from a transparent or translucent material which allows a
user to see the level to which the pushing plate 16 has been pushed by the
fluid 25. The distance by which the pushing plate 16 has been pushed will, as
the skilled reader will appreciate, be representative of the pressure of the fiuid

in the fluid chamber 25. A series of markings representing different pressures



In addition it can be understood that the pressure under which fluid wll
be ejected froman injector can be varied sinply by using a different type
of conpression elenment. For instance, a conpression elenment which is
shorter, has a thinner wall, or is froma material having a higher elastic
modul us, will allow the |njector to be filled with the sane quantity of
fluid but under a | ower pressure. Conver$ely, providing a conpression

el enent which is longer, has a 9 thicker wall, or has a lower elastic
nmodul us, will nean that the sanme volunme of fluid introduced into the
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alternative | nj ector 27 enbodying the present invention. The alternative
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interior of the nee s 1n fluid communication with the fluid chanber
25 so that, when f|UId is ejected fromthe fluid chanber 25 by forces

exerted by t e c SS|on elepent 24, the fluid tr | s al ong the interior
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- 29 is not blocked. Two or nore egress apertures 29 may be provided to all ow
fluid to escape fromthe needle 28 at or near its distal end. In
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exterior material (such as nmarble, tile, granite, plastering screed e’tc)

and the ceneptessulistd fiaid wib betferaeddvemithe ype@atﬂ oo thecrackhathe senesetesr | or
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bel ow. Mar ki ngs 30 indicating the approxinate pressure of the fluid within

t he inj ect or thesgrapleissiéd. on the exterior of the main body 2 in figure 4.
It is envisaged that a series of replaceable and interchangeabl e
conpression elenments nmay be provided for use with injectors enbodying the
i nvention, wlnk dahantadd ef asingcepopmesssEsion eleeratod thawpegdekdribedealiove,
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provi ded wi t BoyEhiRsHal ejectors, such as those shown in GB2362684, can generally
achieve a maximum fluid pressure of around three bars. By contrast, using a
substantially silicone compression element, as described in connection with
the above embodiment, it has been found that pressures of at least ten bars
can be achieved. This allows fluid such as epoxy to be driven a greater
distance into cracks, and also allows the use of fewer injectors to repair certain
cracks.

In addition it can be understood that the pressure under which fluid will be
ejected from an injector can be varied simply by using a different type of
compression element. For instance, a compression element which is shorter,
has a thinner wall, or is from a material having a higher elastic modulus, will
allow the injector to be filled with the same quantity of fluid but under a lower

pressure. Conversely, providing a compression element which is longer, has a



10 visual identifier, such as a nunber or other synbol) so that a user can
quickly and easily identify a desired type of conpression elenent. In
addition, once the injector has been used a conpression elenment forned from
a material such as silicone may readily be recycled. This is far easier
than recycling coil springs. In preferred enbodinents, all or substantially
all of the conponents that nmake up the i@ ector 1 are recyclable. In
preferred enbodi nents the conpression elenent is substantially solid and
does not have significant gaps or apertures along its length (the term

"solid", in fhidker et 8xhas é%\ﬁéﬁela@tlé hodusd, wilhaeahthat heniens volntd efrent
conpri ses a ﬁ;eneral | y continuous piece or bl'ock of material, rather than to
a

the fact thatvigheirediaeddaiol the irieeias il be plasediunden bighes Bressyre.gaseous
state). In other enbodi nents, however, one or nore breaks or cut-out
sections may be forned as part of the conpression elenment. The conpression

el enent doesFigoted akandhé &laown af alternalives jectgr 27N awnletﬁce,ﬂmgedhenihedenem S
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within an injector - at the manufacturing stage, a supply_ of generally

hal f- 1 engt h edig iopressedegainst asuacasibg egess aeertlsr@p’%& ip nsit blegksdessi on
el enent s mayt{av r i ond
supply of conpu@egrsﬁ'gfﬁé e%e&el? gEHMFés%ggerﬂé‘y glggygngﬁ'je @a%@lf@ﬁhdg\;/v%g?%

modul us. |t fiohi thbmeed@ﬂsmﬁdnEiaaits tistelendi f f erent pressure | evels can be
achi eved by using two first conpression elenents, two second conpression

el enments, or one first conpression elenent and one second conpr essi on

el ement . BY JERSRRLEAACLOSIRETRBIE MoHbPoF BholntP EbnBind'Halerd Béieen
conpression el enents available, a wde range o ere pressures my be
achi eved. an exterior material (such as marble, tile, granite, plastering screed etc) and

the cement below has not been evenly spread out such that the exterior
material is not entirely bonded to the cement below, the hollow needle 28
allows the fluid to be forced with precision through exterior material so that the
fluid can completely bind the exterior material to the cement below.

Markings 30 indicating the approximate pressure of the fluid within the injector

can be seen on the exterior of the main body 2 in figure 4.

It is envisaged that a series of replaceable and interchangeable compression
elements may be provided for use with injectors embodying the invention, with
the different compression elements having different compressive strengths
andfor elastic moduli. In preferred embodiments, the different types of

compression elements are colour-coded (or otherwise provided with a clear



Three or nore conpression elenents may al so be used, arranged end-to-end.

It will be understood that flexibility of this nature would be very
difficult to achieve using coil springs. Suitable materials for the _
conpression elenents include silicone materials, including silicone rubber,
but the skilled person will understand that other materials having simlar
properties may al so be used with the invehtion. It wll be understood that
enbodi nents of the invention provide robust and practical injectors, which
w |l be useful in many different applications. Wen used in this

speci fi cat i ovisudlddentifierssuatnas adrursberconpthes symbah o tbahpuissr agn axiekly

vari ations tgﬁ 88§ éﬂtnf&%a&?éutégi @Bﬁ%tff %ﬁ@{é%ﬁ%%ﬁ‘ mieps or I ntegers are

i ncl uded. The are ter oo excilide t he presence of
ot her features, steps or conponents. 12 The features disclosed in the

f oregoi ng descrl ption, or the follow ng clains, or the acconpanying
dr awi ngs, ex'ﬁ‘r additien, aneeihe injgyeter hag HWS@( alwm@ﬁﬁioafelgmeéﬁﬁ%rmeﬁ

perorm 1o 6 HbRESHSHUDGE! Gfborl! iy TRHApB'roBIEBES STHS's 4t BhgbRT t he

di scl osed result, as ap I at e, n any conbrnati on of

such featur eﬂn,anbecynilnlgl cmlds;frmgsr Babrea‘enlgd tehﬁ)cdmienitsL all or sublstaatialty albofrs

th f.
ereo the components that make up the injector 1 are recyclable.

In preferred embodiments the compression element is substantially solid and
does not have significant gaps or apertures aiong its length (the term “solid”, in
this context, refers to the fact that the compression element comprises a
generally continuous piece or block of material, rather than to the fact that the
compression element is not in the liquid or gaseous state). In other
embodiments, however, one or more breaks or cut-out sections may be
formed as part of the compreésion element. The compression element does
not take the form of a coil spring.

In preferred embodiments the compression element presents a substantially
continuous, linear presence between the two elements that place it under
compression (in the depicted embodiment, these two elements comprise the
pushing plate and the cap). In other words, the compression element has a
first end and a second end, and occupies, in a substantially uncompressed
state, substantially every point along at least one axis passing between the
first and second end that is paralle! with the compression axis.

In preferred embodiments the cross-sectional shape of the compression
element is substantially the same along its length. This cross-sectional shape
need not be round, and indeed need not match the internal cross-sectional
shape of the main body 2.



13 Cains: 1. A apparatus for ejecting a fluid substance, the apparatus
conprising: a housing having an internal cavity, the cavity having a first
end and a second end,; a divider located within the cavity and between
the first and second ends thereof, the divider dividing the cavity into
first and second chanbers; an introduction arrangenent for introducing
fluid into the first chanber; a cohbression el enent located in the
second chanber, between the divider and the second end of the chanber, the
conpression el ement being of sufficient size that, when the divider is
within a firbt sdingt enﬂaedfmmﬁstdafetl@mwmhtlenob (ﬁermbeoﬂwoumpr@smrhelamnusessi on

elenent is pl aced r conpressjon alo ress axi s be en t he

di vi der andp?rﬁén gtgﬁ.@gpfna[yhlée N&g8d; Rg‘”‘ F%Qﬂ@ﬁﬂﬁ@‘ﬂda Alow i ng
t he form of I r f esil i ent
materi al , grre?:tlﬁéthﬁgwcl:%!rlrplyt zgldgﬁtrgﬁhﬁgﬂétpﬁgs a ? F pg@\gﬁﬂ arnaﬂjae% tscgcoﬁtl end

and, in a suﬂi@t mmuafact}arlngcemeesaemmtmt@f geoetglye halfdersgthncomprgssiarer y
point along a ast o e resshgn axi s;

Bnd 2 SrmsS ban e ReE A Hrstisube & Eomptessior, Bareie At herRE [ 11 st

chanber OUt fifst tr@l%tl@@l?%?ﬁ L@astnc?mo‘bﬂ:l@péﬂcﬁm@ s8E6 %‘uPFIyt@f ebmbraskioier ei n
the conpression el enent takes the formof a substantia solid, elongate

peri pheral weleMmendyimay ahausl lcowerandr relatively dow slasfin rapﬂaluat udt sl el ng
to claimi O[m&er%%rdeﬂhgt Emgecﬁﬁgrreﬁ?%}@s%u% ?e% cérsn b%oécgﬁgrefc{ By u%msglé ,gone

mat eri al .
first compression elements, two second compression elements, or one first

compression element and one second compression element. By increasing
the number of different types of half-length compression elements available, a
wide range of different pressures may be achieved.

Three or more compression elements may also be used, arranged end-to-end.

It will be understood that flexibility of this nature would be very difficult to

achieve using coil springs.

Suitable materials for the compression elements include silicone materials,
including silicone rubber, but the skilled person will understand that other

materials having similar properties may also be used with the invention.

It will be understood that embodiments of the invention provide robust and

practical injectors, which will be useful in many different applications.

When used in this specification and claims, the terms "comprises" and
"comprising” and variations thereof mean that the specified features, steps or
integers are included. The terms are not to be interpreted to exclude the

presence of other features, steps or components.



4. An apparatus according to any preceding claimwherein the introduction
arrangenent conprises a shaft passing through the second chanber. 14 5.
An apparatus according to claim4 wherein the conpression elenent is forned
at | east partly around the shaft. 6. An apparatus according to any

precedi ng claimwherein two or nore conpression el enents are provided

Wi thin the second chanber. 7. An apparatais according to claim®6 wherein
the two conpression elenents are fornmed frommaterials having different
elastic noduli. 8. An apparatus according to any preceding claim wherein
the ej ecti onTkeé featdRFRdIECIEOEP T FRSforeddibl desomstivnt oP S foNdwind bBlaimg, &i I st
chanber to a delivery nozzle. 9. An apparatus according to claimS8,

wher ei n t he HEcR3COBIPaAY NEnG@MENGS, @xREesSeddn dheie spagjie forms erdriprmeia with

an egress apgr. t i 1s..di ; : AR LAt i ng

to claim9, # éﬁéﬁﬁﬁt%egfoél gr?%attlf'éé %%’I?\éléé Jﬁﬁr}cg%]e:ochﬁglrel S€es og |5n'r§% e.%ld
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse
forms thereof.



11. An apparatus according to claim9 or 10, wherein the egress aperture is
provided on a side surface of the elongate delivery nenber. 12. An
apparatus according to any preceding claim wherein the divider is
coloured, or otherwise fornmed to be easy to identify visually, conpared to
surroundi ng conponents. 13. An apparatus according to any preceding claim
wherein all or substantially all of the t®nponents nmaking up the injector
are recyclable. 15 14. A kit conprising an apparatus according to any
preceding claim along with at |east further conpression elenent, the or
each further Ctximgr essi on el ement being i nterchangeable with the conpression
element. 15. A kit according to claim 14, wherein the or each further
conpression elenment has a different elastic nodulus, or is

differently-sizedai , : ' | WelyP ment .
16, A kit acdor dingrPar SR i’y BERCodRtarddd, PasRIR ARG and
the or each furt harhousingr eadng mneintsreal caity, theveaiigl havilentifirsteend ehdtang to
its properties. Qﬂfﬂ' A kit according to claim 16, wherein the conpression
el enent and BREPBEeR%ich further conpression el ement is col our-coded.

a divider located within the cavity and between the first and second
ends thereof, the divider dividing the cavity into first and second chambers;

an introduction arrangement for introducing fluid into the first chamber;

a compression element located in the second chamber, between the
divider and the second end of the chamber, the compression element being of
sufficient size that, when the divider is within a first distance from the second
end of the housing, the compression element is placed under compression
along a compression axis between the divider and the second end of the
housing, the compression element taking the form of a substantially solid,
elongate member formed from a resilient material, wherein the compression
element has a first end and a second end and, in a substantially
uncompressed state, occupies substantially every point along at least one axis
that is parallel with the compression axis; and

an ejection arrangement to allow ejection of fluid from the first chamber
out of the apparatus.

2. An apparatus according to claim 1 wherein the compression element
takes the form of a substantially solid, elongate peripheral wall having a hollow
internal core.

3. An apparatus according to claim 1 or 2 wherein the compression
element is formed from a silicone material.

4, An apparatus according to any preceding claim wherein the introduction
arrangement comprises a shaft passing through the second chamber.



18. A method of ejecting a fluid, conprising the steps of: providing an

appar atus according to any preceding claim I ntroduci ng pressurised
fluid into the first chanber via the introduction arrangenent, so that the
conpression elenment is conpressed; and ejecting the fluid, via the

ej ection arrangenent, at |east partly through an ejection force exerted by
the conpression elenent. 19. An appar ati% substantial y as hereinbefore
described, with reference to the acconpanyi ng drawi ngs. 20. A nethod

substanti al |
dr awi ngs.

her ei nbefore described, with reference to the accompanying

as
g. An apparatus according to claim 4 wherein the compression element is
formed at least partly around the shaft.

6. An apparatus according to any preceding claim wherein two or more

compression elements are provided within the second chamber.

7. An apparatus according to claim 6 wherein the two compression
elements are formed from materials having different elastic moduli.

8. An apparatus according to any preceding claim, wherein the ejection
arrangement comprises a fluid conduit passing from the first chamber to a
delivery nozzle.

9. An apparatus according to claim 8, wherein the ejection arrangement

comprises an elongate delivery member with an egress aperture at or near its
distal end.

10.  An apparatus according to claim 9, wherein the elongate delivery
member comprises a needle.

11.  An apparatus according to claim 9 or 10, wherein the egress aperture is

provided on a side surface of the elongate delivery member.

12.  An apparatus according to any preceding claim, wherein the divider is
coloured, or otherwise formed o be easy to identify visually, compared to
surrounding components.

13.  An apparatus according fo any preceding claim wherein all or
substantially all of the components making up the injector are recyclable.



15

14. A kit comprising an apparatus according to any preceding claim, along
with at least further compression element, the or each further compression

element being interchangeable with the compression element.

15. A kit according to claim 14, wherein the or each further compression
element has a different elastic modulus, or is differently-sized in at least one

dimension, to the compression element.

16. A kit according to claim 14 or 15, wherein the compression element and
the or each further compression element has a visual identifier relating to its
properties.

17. A kit according to claim 16, wherein the compression element and the

or each further compression element is colour-coded.

18. A method of gjecting a fluid, comprising the steps of:

providing an apparatus according to any preceding claim;

introducing pressurised fluid into the first chamber via the introduction
arrangement, so that the compression element is compressed; and

gjecting the fluid, via the ejection arrangément, at least partly through
an ejection force exerted by the compression element.

19.  An apparatus substantially as hereinbefore described, with reference to
the accompanying drawings.

20. A method substantially as hereinbefore described, with reference to the
accompanying drawings.



