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| NJECTI NG GROUT The present invention relates to a device for injékﬁmHg
material-in the formof a suspenshon,'an? in particular a grout, into a
cavity. More precisely, the invention relates to a device naking it

possi bte to inprove the effectiveness of injection by neans of a holl ow

t ube type syst j é?iﬁhi tructure in order to treat it. The
device is pf?tﬁ%ﬁ@% P@%hﬁﬁ% a eoél%((?;u reating vaults, i.e. when injection
needs to be direcTled ppeesms. iAsestioom telFHeure |3 deviam bernecessary to
make a hole 10.] tr : j 4] ec . for i ng the
structure. Vﬁ#%\%&% ?gg%yn%%h%%,i%r%%%%%@n?%c%e%%%ﬁ%@ o%rrlcgajgljﬂbe 14
whose end pep@ritwbai nt (gxdet holtd ® @seayi ng plug 16 being nade, for

exanpl e,s ar ound tie-d Uheed 1L Orfler 1o SeAntiie Al adds alo | gastytegporarily

during injection. That” systemis entirely effective providing the air
initially cofdlbir@dit PedRipe? & ANMBYRVR a4 ¢ | 5L SFEHTIRe$S 9Bl |s can

escape Whil e;h{é&€1b®Noy Smdakd NG P a6sL 1 &% halived seypengpstdiat ihso Ot the
case, the air ecorrgs cogressed inside the hole and injection cones to an

end before tPRIAINEIRaL” bRefF CHPIER ety F59¢ed DcERfe bF - t HE*$ ncrease in
pressure. Todeebed ves tihadt PEold ey e D asdd st ddvieo beese gl toukiSSpCi at e
the gro injection tube. 14 with a vent se.enahl | the air held captive
i the bl et ofestime hiten i hdd e R e AN A i gt hr bugh
the sealing plug A% siskes seafigureery Wi fdardie mecessary npossibd eato

obtai n.  Undeto ol cl CUEL Aleere B iy caRad) G T1iepl hetdpenesfie zones

where the two tubes pass mar ks of danpness appear at the plug
16. An obj ectreAtime Prestrrushiemt i J T Erryh v de EPIRS at IO oris
B ol S e e Bl L mePErI, Wb s R gL
the abobe. mert? GHELE dt bubachest Ind Bt ks S0 made,” Hor' exarpLd, ’
around the tube in order to seal the hole 10 at least
temporarily during injection. That system is entirely
effective providing the air initially contained in the
hole and the cavities within its walls can escape while
20 injection is taking place. Otherwise, when that is not
the case, the air becomes compressed inside the hole and
injection comes to an end before the hole has been
completely filled because of the increase in pressure.
To resolve that problem, proposals have been made to
25 associate the grout injection tube 14 with a vent hose
enabling the air held captive in the hole to escape.
However, the presence of two tubes passing through the
sealing plug 16 makes sealing very difficult or even
impossible to obtain. Under such circumstances, water
30 can flow freely between the zones where the two tubes
pass through and marks of dampness appear at the plug 16.
An object of the present invention is to provide
apparatus for injecting material in the form of a
suspension, and in particular a grout, enabling a vent to
35 be put into place simultaneously, but without presenting

the above-mentioned drawbacks.
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., To achieve this object, the invention provides a device for injectin%
material in the formof a suspension into a cavity, the device beindg% AUG2002
characterized in that it conprises: 5~ gn injection tube (26) for
injecting said material, the tube having a first end (26a) for coupling and
a second end (26b) that is open to allow said material to escape into said

cavity; a coupli (20) . having. a lindrical portion (22) 10.provided with

an axial bore haC?%ga%%}?Yithh% %%% tfo$h%o§%Y??ﬁﬁ?% Q%%V*?gitaend of

sai d tube antkaicecbod bnjed22iy , maedi@buphi tige afeom haf/i agsaspansadnst ub
24); a mateyi e L pe n t i d . Y S 8) - engaged
§n laid tubeigﬁ% %ng%%?%915€§%u%%§ﬁg? g%fﬁév%ﬁ%y%%%grhggénggag?égs%teng °
(28a) projecedmigrigesithe second end (26b) of the tube to collect the air

contai ned in said. cayily;elbdoR @@ggngzgpdfgpainiéc@pgg {9:@llowthe air to
escape and t hat proiects fromthe second end of the coupling; and 20 ~ a
seal i ng pi eceatgpiat ortheatihgy Raein@candiene 8dshfeR LotPri FguRbinge

outside wal la Sakdcb9§Cendit (M) DEatiNgdErshORded halidlesyeat hose passes
t hrough t he sealln%}zone at the entrance to the cavity inside the grout

inj ection tUMREEHHRE eTP sCFRURE oHPYP oFR < 2821t b passage to be seal ed. This
is made possible byatbdeupbihgt haw) ahsethgng Pyetedtscdl tpettionp(py) de
sealingl@etmeenvige rogﬁ injectign%éyg aggnthe Pééiogngf 5§e vgnt hose
that gobd t PINE TTEsIHE” ReVEFHEeIRRES PREURNT Fimctiohdi 298t forhed at

| east as ef feauplibhy Bs the3Ditde enifofusatdorunkerrdtheseoepndtend is
out si de the i niegt i ) i | ben h al i ng piece
has a first eﬁﬁyé?o%%ggdéﬁﬁ%%ﬂggt%%%%Sh%%§§%o$2%§€%€?n%t%%tﬁziﬁfhread

provi ded at the secondcepBiat feRd cRipei AgNneated Seco®mid 35teRd suitabl e
for taking up a firstyeRsikbea |3gWhbghadédClamdsid noeeal £6d nBANSSi@gai nst
the outside wall. of said, . 14 AUG 2002 3,ventdpose and.a,second position in
which i1°is SPREFGpaFtif roent Heos@l Faving a? of Hose. M sb2 87 bferabl y, at
rest, said gecojskeitsofrdhetiseatétgndi @n@ (36N of sthe rsebortel anpi ng

position) a | | I . t her I a tro er for
bringi ng sa?%igg%gﬁdégﬁdé?ﬁt%éggéaé%%ogﬁ %%gﬁ?%%ﬁf§¥t %ﬁ?léb%egﬁﬁgrstood
that becauseemd %Rt rbpovReH ethat tkew ofthe helsead i egcapecandithats possible

to separate éfﬁ&@ytffwegﬁé Ofe E&RE Ofid NOF e s e&&@ﬁiync%tsaﬁ@upl ing 10 with
the veny, hose after_ grouf, has been iniecied (ntp the wall, o' 4 o
gaid coupling to the outside wall of said hose.

It will be understood that the vent hose passes
through the sealing zone at the entrance to the cavity
inside the grout injection tube. There is thus only one
) .25 pipe passage to be sealed. This is made possible by the

fact that a sealing piece is fitted to provide sealing
between the grout injection tube and the portion of the
vent hose that goes to the outside. Nevertheless, the
vent function is performed at least as effectively as in

30 the configuration where the vent tube is outside the
grout injection tube.

In a first embodiment, the sealing piece has a first
end provided with a thread for co-operating with a thread
provided at the second end of the coupling, and a second

35 end suitable for taking up a first position in which it

clamps in sealed manner against the outside wall of said



O her characteristics and advantages of the invention wll appearrﬂygu
clearly on reading the followi ng description of various enbodinents o ng
15 invention given as non-limting exanp] es. The description refers to the
acconpanying figures, in which: Figure 1, described above, illustrates the
operation of injecting grout into a hole made in a wall; Figure 2 is a

| ongi t udi nal o1y} vi ew _t hrou firs t .of njectlon
devi ce; Fng}5E3E1 afghéﬁfﬁg'%%lpO%gFﬁgh éﬁé&ﬁ@%?g§§h1§ p&ggerred

enbodi nent efpairtie fseal ithg pisddecfamsdiBi gwse.4 is a | ongi tudi nal section
view showing a s qlg ey, b th i n he hole 25
made in the wall. A t% %T%erer% e %tr%:,\?:agltl y%ta(:)L@F%%tCO?ﬁ telIllleih(g,ﬁ‘l %jh%ctl on
device is d@§@dﬂ@@dpw§Q§\Mﬂﬂu§ ifts ﬁ§r§@n§ﬁ'ﬁﬂﬁe@l@$ @O$i§h@@eda@¢1|ndrlca

coupl i ng refgleneed i3 %%Jéa‘ﬁu%h%rcﬂoh?)@&'s%@ ap%wt%ﬂ%ewee tehe side of
whi ch there opens 30 a coup |n%hstub 24 that extends in a radial direction.

The first ehdiZSdng sgid §10s 1nter iE8apeIcon Rsddd®Tso as to enabl e

it to be fixed tatthaifli et uemr%@@oef tha@l QlelcashiRjecclfi @hel HaeoBb1ENE
second end 26b of t t%ybe 2 i s naturall, open SOl?ﬁF % al l ow the grout to
ol e

35 escape i MEGYHfe idd Rd €58 Sc &S by PR3 i ndri ca
portion 22 Qhet@eo®QUQMya¢ﬁmbnam®bbyo&hmoteb@réﬁlseheratescmm@ﬂhe@ a
erX|bI tub hose 2 2 d t (I b ntially
snaller%thanF thgf e tﬁﬁe fg%gﬁgg?égq Pésdg%g% %%Jﬁg%sgr eﬁgéi%%vent
The first em@dl28a of the vent hose 28 projects fron1the end 26b of the tube

26 s0 as to enablg e i £00,2is08dsl And LA HRLEELO de cgwacuated. The

second end 28b of the hose 28 is open sQ as_to all’ow the air to escape. An
annul ar sealff§ISiieCe Witlilc RPPSade SRR ELED SHELEWPN T§PEATEr td&t ai | and whi ch

is given refferleman%O d%gdﬁlgi&d%ntb& he&eO&& antodieendes oFealheng bet ween
the ou % d. the secoanend b of the

hose
cylind |callﬁgﬁﬁt&ﬁn2ﬂlgﬁriﬁ§ @Sﬁpﬂlﬁﬁtiﬁg ErFIR e 32 for feeding
grout under desesswted ons refwrtse ¢t con hiehe ccomplariyg net il g24eski gur e#ha chhows t he

grout injection de¥ﬁ%§fe 1pI§%%F&qb@dhg£%v%4,lgl%%qgﬁﬁeglg 36 providing

seal i ng between thé out’si ace of the tub the ol e 34. To
i nj ect groupperiag ignpef3anjectdagnsrRugr ditocurdaeler @ssigr én Fhavagout

peneltrat egol ntg t?el Fira! 2b?.rse aOflohBQth}zih'n:adr 's%@lttllﬁglr {vu%m; %%r%fu thlhe his 20
coupl i and i ecte e hole via.the tube ile this
operat?gn i $1E5E Gkﬁﬁ& % Egﬁtépﬁgﬁtﬁﬁntﬁgvﬁ8ﬁe can escape via the
vent hose 28. VVtthgheeemcesta Boggieuvdintiersectdohowd e désouight ion of a

preferred egQ%Q| %zgkﬁﬁgﬂfagﬁlngtBIe%%a§quehe e, the gend 22b of the

cylindrical portlon coupl i out'si de wall of the
vent f or mi ng hose "2&igpies 4pilece é@ﬁgtlépéél% Sestéen view Bhoingt ate it is

cl anped agalseetllh@e a%léfeiidi%/ wlthveah the tuhecandnprevedendsedld ndiel N a
second gtate ggee relative to the hose. Preferably, this piece 30 30
2 i £58T Bady

conpri §éés amégﬁl 40 having a threaded end 42 that co-operates
with tapping 44 fdtiededlericheecedaib2bladly thbe Fdoupei 2g 22e Thgeeyliondri cal

body 40 has caq.axl gl hare.48.of sulfakent digmetercl.atlaug iy hose 28 to

pass throug I|n rica Ras "an annu
T- shaped cylindrical coupllng referenced 20 and having a

cylindrical portion 22 into the side of which there opens
30 a coupling stub 24 that extends in a radial direction.
The first end 22a of the coupling is, for example,
threaded so as to enable it to be fixed to the first end
26a of a grout injection tube 26. The second end 26b of
the tube 26 is naturally open so as to allow the grout to
35 escape into the hole. Inside the assembly constituted by
the cylindrical portion 22 of the coupling 20 and by the
tube 26, there is mounted a flexible tube or hose 28 of



35 recess 50 towards its open end 48. A ring-shaped resilient elenmenti R 0K
inserted in the recess 50 and, in its rest position, it has an angl ed
portion 54 bearing 14 AUG ZOZ 5 agai ngt the outside face of the hose 28.
Furthernore, this resilient piece is welded at its end 54 to the body 40.
Thus, sealing between the cylindrical portion 22 of the coupling 20 and the

out si de face h 28_1i I b h essu exerted
by the angle por??%ngégtogst%ggﬁﬁégg§%gggg§?ﬁgﬁgﬁhgﬂghtgFgE ?gc%ﬁ%f t he
hose 28. Thitubeed§uardi shéturthedephgnedsed bgrvheaacsi vandf tHkegrout

under pr ess“f?régalfﬂét 288! depl ﬁgeveﬁ‘tshiagienQBCgf:‘BﬂQ!:tB' BCEmOEnuhenqpr essed

inthe direction o arrow F serves to lift elastic piece 52 off the
hose 28, thekebyoferbastngei 86 FPgaretd ShalseakhenpisveaneabBafneht in

whi ch the '“tﬁéthQDed€8'56 Q@gcusﬁeewﬂ @Balsaeoﬁaaeﬁdbgbbee@ the geeut
injection tube and the hole in the wall, thus 15 replacing_the cepment plug

36. In this éRbodi ABAE, SPhasi hPedfish FliBedlRohPr eFERBRcedPBae N 4aRnde out
of a rigid nmeglial, peefe WBLah. i¥hgeporibes 6Olew ihegkéhﬁétlaétéube is

t hr eaded Mhl|edltﬁ Egrt on,.62_cl oie to it Oend 26" mﬁ ? nut .64 is
mounted on t ABA2BREHPedbed 6Pt F6 eéﬁpc?hg nﬁPnguP?thg PRedFPvE Bars 65
and with a speevedés saaldungdbagwehe theectitsndeubelandft ehei hasengsin a
bearlng nmb 6 i hing h h,porti on 62
of the T 0 ectrancransCihd Sy J08"5PIFAS BULEESDRY BopERahy 280l N 7
the end 26' btb¢ chepiipbe 26., WhahpélyisaoPhRe éadfngfﬁgdnngc@ﬁ@aét with

the bearing pheee ﬁ§e9§u£€elé|ﬁgﬁﬁt@§ ohttﬂb|EoQ§19H egghgodst hat by
tightening the nut 64, the djaneter of the bushing 70 i s increased

nechanlcalIy,lgHéﬁe%ysbPU§|Hhﬁgg§@HF|H@JGSFlaP feXéfesiff PERERt 180%seal i ng.
14 AUG 200Z RoCEABMS a/céméﬁvlpeugoaslprechamggnaéannag bativbenf enen of a

] i nt It 0 t d d that it
conpr i b8 5ouCafaf TYatY, 6h Hibe 98) 1Fof "of B0t FHUCGARA material, the tube
having a first endo(28agctogrooupl thyg ampea3semsndedewdtb2§b¢Uthandes open
to a"om’sa'g EEEEEEa' ?Hieagéﬂg g@éet§§hgscéﬁt&ythé SQHEh'BSrQZQ% having a

cylindrical portrion axl al _bore havin irst end
(22a) for co bﬁ|ﬁ§1#ad¥h@aﬂ|p§rtéﬁa 8f shi Bheuseunkdng §8céﬁa éRdig22b),

sai d couplingnakseechayhbg a8headbak stiubthé4}uba peterwnlilteedipi pe
ConneCtgg to Bg%gt§gnbis taking place, air contained in the hole can
escape via the vent hose 28.

With reference to Figure 3, there follows a
description of a preferred embodiment of the sealing
piece 30 between the end 22b of the cylindrical portion

) 25 22 of the coupling and the outside wall of the vent-
forming hose 28. This piece can take two states. 1In a
first state it is clamped against the outside wall of the
tube and provides sealing. In a second state, it is free
relative to the hose. Preferably, this piece 30

30 comprises a cylindrical body 40 having a threaded end 42
that co-operates with tapping 44 formed at the end 52b of
the coupling 22. The cylindrical body 40 has an axial
bore 46 of sufficient diameter to allow the hose 28 to
pass through. The cylindrical body 40 has an annular

35 recess 50 towards its open end 48. A ring-shaped
resilient element 52 is inserted in the recess 50 and, in

its rest position, it has an angled portion 54 bearing



a vent hose (28) engaged in said tube and in said 15 coupli ng, saiq ﬁnt
hose having a first end (28a) projecting fromthe second end (26b) d¥ Y290z
tube to collect the air contained in saig cavity, and a second end that is
open to allow the air to escape and that projects fromthe second end of
the coupling; and 20 ~ a sealing piece (30) for sealing the second end of

sai d coupli Q. t.he ;out sj.de wal i A devj ding to
claim.l, charg%aécjg’leérti gteh i 1_Idﬁ(:la%%asﬂaa}Co si%l&n%qgofseecgj 8('30%%}1%%?%&?0%%% end (42)
provi ded 25 thish wesihriemt foreoo-ioperaltdad) ati titsa arid deld 7 digldebdt t he
second end (Z2b) he, Loupld econd. gn - J e for
taking up a 4'f2(|?'rstlgpé)%gs’l '?Sl on :q{ré %t&ﬁ@éﬂ ﬁ%r@’sﬁi n sg:a egnénlggn%oer?wa%ggnst t he

out si de wal Ithg cciirl iht2hoved (He) e Hsdifd Podilg dpda Ahildh it is 30

spaced apartadiamddeoyaldad ShithdgsssilrA devie age ol nthdies! ai m 2,
characterized in that,” at rest, said second end (52) of the sealing piece

isinits fiwtﬁné%rﬁé Ag*Hdeigso 2 #ARINEY e iV Tidher2es Lonpri ses a
control menhgie (e fxy. DriHiH o it et A S)cdddsed tis, serond
posi tion. 14 AUG 2002 4/ A device according to any one of clains to 3,
char act er i z&f§3P1 t%fto F1Ue LP’?%‘I} I?%esrsl‘bﬁged,agfﬁd'}/ﬁtn THA RIS td its
second end (26 ding tcdratsrain redsn did | vehdu gireasdd/ (n thepranete: isealding
bet weeny pai & LU 4280 AN 1% 45669 AL G4 9 BAAUHY hose
77DF! *1 1 ' R&v d=hgseh deedessdioad cid] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cRa] c<alead el C2] 63l H2] SRl KRRl GBIt i3 WHi B the
| injection device has its own sealing means between the
grout injection tube and the hole in the wall, thus
15 replacing the cement plug 36. In this embodiment, the
injection tube, now referenced 26', is made out of a
rigid material, e.g. metal. The portion 60 of the
injection tube is threaded while its portion 62 close to
its end 26'b is smooth. A nut 64 is mounted on the
20 threaded portion 60. The nut is fitted with drive bars
65 and with a sleeve 66 surrounding the injection tube
and terminating in a bearing member 68. A resilient
bushing 70 surrounds the smooth portion 62 of the
injection tube. One end 70a of the bushing 70 is held
) 25 against the end 26'b of the tube 26', while its other end
70b is in contact with the bearing piece 68 of the sleeve
66. It will be understood that by tightening the nut 64,
the diameter of the bushing 70 is increased mechanically,
thereby providing sealing, or at least sufficient
30 sealing.
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materlal the tube

aving a first end (26a) for coupling
and a second.end (26b) that is open to allow said
material to escape into said cavity;
- a coupling (20) having a cylindrical portion (22)
10 provided with an axial bore having a first end (22a) for
coupling to the first end of said tube and a second end
(22b), said coupling also having a radial stub (24);
a material feed pipe connected to said stub;
- a vent hose (28) engaged in said tube and in said
15 coupling, said vent hose having a first end (28a)
projecting from the second end (26b) of the tube to
collect the air contained in said cavity, and a second
end that is open to allow the air to escape and that
projects from the second end of the coupling; and
20 - a sealing piece (30) for sealing the second end of
said coupling to the outside wall of said hose.

2/ A device according to claim 1, characterized in that
gsaid sealing piece (30) has a first end (42) provided

25 with a thread for co-operating with a thread provided at
the second end (22b) of the coupling (22), and a second
end (52) suitable for taking up a first position in which
it clamps in sealed manner against the outside wall of
said vent hose (28) and a second position in which it is

30 spaced apart from the wall of said hose.

3/ A device according to claim 2, characterized in that,

at rest, said second end (52) of the sealing piece is in

its first or clamping position, and in that it further
35 comprises a control member (56) for bringing said second

end (52) into its second position.
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