Description | NJECTI ON NOZZLE AND PI NNI NG METHOD USI NG
THE SAME Technical Field This invention relates to an

w0 pjogots2en nozzle for use in a pinning nmethod MT/ErR00@315700
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enployed in repairing a wall elenent such as an outer
wal |l or an inner wall in which the so-called
"separation" has occurred, andjalso relates to a

pi nni ng met hod using the injection nozzle. Background
Art A s a conventional injection nozzle, there is
known one made up of an inner cylinder which is shaped
li ke a syringe needl e hawescfipwiena di scharge port
at a front end thereof, and an outer cylinder which
slidably supports the inner cylinder around its inner
circunference, and the inside of which serves as a

passage for an adhesiWJECFRON HR&ZALEy PNRder advances

relative to the-outer cylinder %ggg rgceivigg an
i njection pressu?%N%¥N?H%E%%%%éV ‘fé@%EJ%B 2Q03-
147971) . In a pinning- nmethod using this injection

nozzl e, after boring a charging hole into a portion

req%géﬂﬁlgc%lepﬂéfdon an outer w.all which .is nade up

of inishing-material (tile, stone, and the IiKke)
,nortar, @k CaRedSt foof IHAMBNEK, b LA PO Ofod Nozz1e for

adhesive (epoxy resin adhesive) is perfornmed by using
4 use in a pinning method which is employed in repairing
a wal; element such as an outer wall or an inner wall
in which the so~called.”separation" haé opcurred, and
also rélates ;o a pinhing method ﬁsihg tﬁe injection
‘nozzle. |
Background Art

t

As a conventiqnal igjection ﬁozzle, thefe is
kno&n one made up of an inne; cylinder which is shaped
like a syringe needle having formed a discharge port at
a front Qnd fhereof, ana an outer cylinder”which
slidably supports the inner cylind?r around its inner
circumference, and the inside of which serves as a
paésage for an adhesive. The iqner cylinder advances
rélative to the outer cylinder upon receiving an
"injection pressure of the adhesive (see JP-A 2003-
147571). “Ih‘a pinning. method us;ﬁg this injection

0 N \
nozzle, after boring a charging hole into a portion

e 1

requiring repairs on an outerfw%ll which is made up of

. 1
a finishing material (tile, stone, and the like),
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resin injector (i.e., an injector for injecting a
resin) having the injection nozzle nounted thereon.

wep@aiois2eal |y, the injection nozzle is held whPCEIR20¢EHS700
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agai nst an openi ng portion of the charging hole, and
the resin injector is punped. Then, the inner cylinder
advances first upon receipt of,a charging force by the
adhesi ve, and a di scharge port of the inner cylinder
reaches the bottom of the charging hole. Thereafter,
the adhesive starts being di scharged out .of the

di ssdarage, poid covherestly fdwmendhdsi vienj excigradusd | ghe
filled fromthe deepest portion of the charging hole.
W tehittdd isveki frb@fy coendentadireg ive) ect imer fwdd by tusing a
possible to fill the charging hole with the adhesive '
st aresimy WMiectde decpestalporiFHEahef@ofiniRedidre,
there is no possihility that air .accunulation or the

|| e ting the degstohdtez ot grotHee T HA TR

o o DB (D, o ance (ool o4, oeRal Ao e
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and bt doES Sy e ba Aol s

al SO RGELMd efjllast SERH at e 30K td PNy HRIMEBIYy Force by the
adhesive, and a dischapge port of the inner cylinder
‘reaches the bottom of the charging holé. ‘Thereafter,
the.adhesiﬁe starts being discharéed“outﬁof the
"discharge ﬁoft, whereby the adhesive is gradually
filled from the deepeét portion of thé charging hole.

'

Wwith this kind of cqpventional injectiqﬁ'nozzle,
it is possible to f£ill the cparging hole with the
adhesi&e starting with the deepest portion thereof.
Therefore,‘there is no bossibility that air .
accumulation or the like occurs in,the deepest portion
of the charging hole. However, if the clearance (so-

. cailed "separated po;tion") betyeen the mortar and the
concrete fraﬁework is large, the adhesive is likely to
" flow into the clearance, thereby resulting in a
poséibi}i;i that the adhesive dqes not reach a shallow
gositioﬁ of the charg;ng hole. P;kticulquy, in case

there has also occurred a ”sepa;ated'portion” between

3, . ?
the finishing material and the mortar, it is not

“



, Vthe finishing material and th e nortar, it is
not possi ble with the above-descri bed nethod to

waefofficszent |y fill the "separated portion" w tPCTt/e006/315700
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adhesive. As a solution, it becones necessary to

performthe injection work while pulling out the

i njection nozzle down to the 3separated portion."

Inthis case, however, since t%e seal ing of the opening

portion of the charging hole is released, it becones

I mpossi ble to sufficiently inject the adhe3|ve into

t hbsskibtleoWwipbr thenabbireetlesarebefi havbkadli bn Thi s

i nvention has an object of providing an injection

noguféiehenhlysféapabhe Gsesarateﬂenpryibnrewﬁthgthﬁ

adhesive into a range covering froma deep portion to

a 3AbPEEWEpOrds on LBk ghind HRIRES BCGRTIAEE &P

pi nni ng mnet hod: u5|ng_the same. According to this

i NRBREP BN, tEﬁeFEJFg pPBVIaEY thl?nPEE@gBﬁ HB?ZFBefor
hod, .t he |nLect|on nQzzl e, bei ng

adaﬁésatéénbao LRt 837BnanCPRj cECBREAFH BBA G e
t b
Intﬁse casg phgﬁeggrnegggge Ehngsggiggﬁngg Qﬁe o enl?g

i nj"éec esivé 0 a char bo<r e

?|%§2E§$ﬁr5ft9hé Bh§9§3ﬁ5”h8§9 Qspiglgﬁgeughlﬁ becomes

I Ng mat er 1 al njectlon 0] adhesi ve

bei pgogBYBI Bhibesgeal knanafyOpPRyLRY PRE! haReShvENento
chargi ng hole.- The injection nozzle

this kind of portion.

Disclosure of Invéntion 4
This inyention hasfan'objegt of providiné an
injection nozzle whicﬁ is capable of sufficiently
injecting an adhesiye into a range'covering frém a deep
porgion to a shallow portion‘of a charging hole, as
well as a pinning method using the same.

’ Acgording to this.invention,‘there is provided an
injection nozzle for use in a pinning method, the |
injection nozzle being adapted to be mounted on an

. injector main body while in use: the pinning method
béing perforﬁed by injecting an adhesive into a
"charging hole bored into a framework to a{predgtermined
,depéh thrqﬁgh a finishing material, the injection of

the adhesive being made while seaiing an opening

-y
1

portion of thehcharging hoie.':TPe injection nozzle
L ]
comprises: .a.connection arm mounted on the injector

-



conprises: .a connection arm nounted on the
i njectormai n body and havi ng an adhesi ve passage in

wa@orrmams2eat i on with the injector main body; a POwRIIRM06/315700

--outer cylinder supported by the connection armand .
havi ng therein an internedi ate passage in

comuni cation 5 with the adhesjve passage, the nozzle
outer cy linder also having at a front end thereof a

seal ing nenber for sealing the opening portion; a

nozzle inner cylinder elongating through the sealing
merrrein dretheind) AV deb| gn sappes el passatee tim nozzle
outer cylinder, 10 the nozzle inner cylinder having

f orRIEIUR Cat Yamrv ikl Eiver bl ecBOE g mi RedY brR oRedt hy
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coi nunifcating with the internedi ate passage and, at
a FOURT efil % ‘”eo?uP%EPfft‘a%%e‘%Y v"eh%ll%‘bfﬁa?%‘él%rft‘rma%d

¥erat| n menber eggable novi ng the nozzle inpe

cyl*ﬂ e b ?zﬂ?see’rf‘a?’fll ’e"i‘jt‘bo%? ?%%em}fér%oT‘H%nlcatlon
dhef’t':ﬁ’et}gésa‘? ort lies de?e |nZsZ| e thte chgr:girr;ger
hol & ahd 4 rece d%l??%% Mh e TR andsrve <Y :

Acc%ng & #h.%e%on Mo o ARtn e ASELAE dkBe cor
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mhlch the opening portion of the charging hole is

seal pshdyc the Seadbid PRIDESa Ding N9z | £n@UbEIng

cylinder, the-adhesive flows into the internediate

passbpEaicly theopozzéd® Dt Bde Cyhé Ntezzldrougdr t el 2hder,

adhesi ve: passage in the connection arm and further
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the nozzle inner cylinder having formed, at a rear end -
thereof, a communlcatlon openlng communlbatlng with the
intermediate passage end, at a front end thereof, an
adhesive discharge poft; and an operation member
eapable of moving the noz?le innerlcylinder bet&een an
advenced position where the adhesive discharge port
lies deep inside the charging hole and a receded
pesition whefe tﬂe adhesive discharge port lies shallow
~inside the charging hole.

According to this configuration, when the
adhesive is‘pumped opt of the injector main body in a

L

state in which the opening portion of the charging hole

"is sealed by the sealing member of the nozzle outer

,cyiinder,‘fhe adhesive flows into the intermediate

‘passage of the nozzle outer cyliﬂder through the

N .

adhesive passage in the coénnection arm and further

- ' I
flows from the communication opening of the nozzle



.f lows fromtjie communication op V ening of the
nozzl ei nner cylinder to the adhesive discharge port.

wo-e@moid2es adhesi ve di scharge port, the adhesiRET/IR006/315700
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injected Into the charging hole. At this tinme, if the
nozzl e i nner cylinder has been noved to the advanced
position by the operation nembgr, the adhesive is
injected into the deep portion of the charging hole
and, if it has been noved to the receded position, the
adhesive is injected into the shallow portion of the
chamgieng ddlimdehhit® itfjeectdhmsiive cliswhatesp grort i ofrom
arid the shallow portion of the .charging hole. can b
e periforadesive ditsahadge writh tihe G sy oorg i ign efted
the* charging hole is kept sealed. Therefore, the
adReSiq el f iy ing fidient AF $préadimesoiifnthe pezzle

"separated portiron." In this E%ie,iéﬁés refenﬁble, ,
t hat®He BPedsoMafeRRGT EEhict B (R §e RO Tt o
nozzl e inner cylinder_.and nstitut ed of

f  th d-
g h &:}'e gt}fﬁs MRS &t 5y é‘le?lnﬂoge T hridty ha‘%gees reartend' s cé\i%] g into

”Oﬁc]{ﬂee de pegpnocéﬁ{j'hghdeéf xﬁf’e".o&fja'llfbgix{ﬁoir% S and, if it has

conti1 gurati € nozzli e 1 nner c er can be

opgyalLdhdied NG ARRS Ald AR SRS dik hadhdushed
and pulled fromthe rear end, and the back and forth
movieiRid e e Nazzlghd NngF gordiierofathe charging hole. .
This ipjection into the deep portion and the shallow
vportion.of the.chargiqg hole can be pefformed in a
state in whic# the opening portioﬁ of thé‘charging hole
”isukept sealéd. Therefore, the adhesive can be
sufficiently spread also into the “separated portion.”
| In this case, it is‘preferabie that the.oéeration
memb;r be connected to the rear gnd of thg nozzle inner
cylinder and constituted of a rod-shaped member
eiongatipg’tﬁrough the fear end of the nozzle outer
cylinder. )
According to this configuration, the nozzle inner
. cyiinder caﬁ be opergted by the~operation member so as
té be pushed and pulled from the rear end, and the back
" and forth movement of the nozzle inner cylinder can
_easily qn@'éurely be performed.\
.In’this case, it is preferaﬁle that the nozzle

inner cylinder and the opeiatib@rmember be constituted

. . !
of an integral pipe having formed the penetrating hole

"

;e



easily and '"surely be perfornmed. In this case, it is
preferable that the nozzle inner cylinder and the

woperats2en nmenber be constituted of an integraPCpige06/315700
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havi ng formed the penetrating hol ethrough a peri phera
wal | thereof. According to this configuration, the
nozzl e inner -cylinder and thesoperation nenber can be
made sinple in . construction, and they can be
manufactured easily. 5 It is preferable that the
operation nenber, on the other hand, b e forned to
havhzoutilareeter inhepeal twaakil tHwread- t he nozzl e inner
cylinder.. According to this configuration, when the
i nj ecti ofasorHO A dHesihAE iRt 9tom thfe nRAg e gnner
portion of. the. charging hole in_a state in whjich the ’

noZ E-M9RTeraRy | FRRIIP 12 LR MARP Y IR @A rsimple in

nmenber, the jnterna ressure
e AT AR e

Wen the jnternal plessur et[ﬂa”c the inferediate a%G
15 i ncreases, tph ef acafs S on

theara8; &b 35t er ﬂ&efé}dﬁé’ci‘ E@%ﬁiﬁ %‘ddia?n?e@e%efﬂg}er

the , nozzle inner cylin
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IS Internal pressur
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er gra y recedes by neans

“mani pul ati ng the operation nenber to recede, the
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nozzl e i M¥orfing Cyd | t1dhed EHHE FRCEOE Gl Gifedn Cietld Y.
In this manner, the adhesive can be sufficiently

I njiaciedc overod tlaeagediieoind hics deegr pad t £00m t thé hleep
shal | ow portion of the charging

portion of the charging hole in a state in which the

nozzleﬂinner cylinder is édvanced by the‘operation

" member, the internal pressure in the intermediate

passage ‘increases with the progress of the injection.

When the internal pressure in the intermediate'passage

increases, this internal pressure acts strongly on the

. f

large-diameter operation member and, as a result, the

. nozzle inner cylinder gradually recedes by means of the

~operation member. In other words, without manipulating

¥

the operation member to recede, the nozzle inner

cylinder can recede automatically. In this manner, the

t

adhesive can be sufficiently injected over a range from
"the deep portiop to the shallow portion gf the charging
hholé. The balance between the internal pressure in the

intermediate passage and the timihg to start the

receding of the nozzle internal cylinder shall
. S .

- ‘ . 7, .
preferably be adjusted by the:diameter of the operation



hole. T h e bal ance between the internal pressure in

the inte tart the " ' 25 receding of the nozzle
WO ndogfome2k4 cylinder shall preferably. b e adj uBCEH@EPA0§6/315700
the d V ianeter of the operationnmenber, the sliding

resi stance of the operation menber against the nozzle

outer cylinder, or the conbinaiion o f this sliding

resi stance and the sliding resistance of the no zle
i nner cylinder against the sealing nenber. In these

cases, it is preferable that the.injection nozzle
f umendresorire sl ialiing fremits mntofol Hdhaorreea i iprrmember
- cylinder a pressure- receiving flange for receiving a
di AIAMfE g zz e Quiemdhesingey nj et dee fegmp it ion
adhesi ve di scharge port into the charging hole.
Ac R dithg t9- ¥ HRI dRFIRfARET AP viHeh THAIRF et bitrce
the adhesive is. started fromthe dee tp@étion f
n

chdt'yi HAZFLS RS S8 19ESHhi 921
i s advanced t he__oper at.i,on, nenbgg

t hesi ve
i nj ected hid e Ccahaersg'i nlgt Hol rpeus%reasbhf%g&aé tive
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t he
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cyl'irnder recedes.” As a result, e nozzle inner

- Cylddulere Cath MMOPRIA SR |y SRGEHCd Or Qe dBPidd OfLdlge for

.whi ch. the di-scharge pressure (injection pressure) of

t her @clesi ug a’saw&ﬂ&z@éi pré St e SEPH At £8hPOI¥é Oonidcted
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from the adhesive discharge port into the charging hole.
According to this configuration,'when the

injection of the adhesive is started from the deep

" portion of the charging hole, in a state in which the

nozzle cylinder is ad&anced by the operation member,

. . .

the adhesive injected intQ the charging hole puéhes the
pre;sure-receiving flange, wpergby the nozzle inner
cylinder recedes. As a result, the nozzle inqer
cylinderlcan‘automaticaily recede to a position at
.which the discharge pressure (injegtion pressure) of
the adhesive is relieved into the separated portion in

the finishing material, and the like. It is preferable

that the balance between the discharge pressure of the

"adhesive and the timing to start the recgding of the

~

_nozzle inﬁér-cylinder.be adjustqd by the sliding

o . L .
resistance of the nozzle inner cylinder against the

b
i

25 sealing member, and the like.

4
v i
In these cases, it is preferable that the nozzle



the finishing material, and the like. It is preferable
that the bal ance between the di scharge pressure of the

wa@advesiszed and tha timng to start the recedi ngpClf/IR2066/315700

" the outer cylinder main body, and that the
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nozzl e i nner cylinder be adjusted by the sliding

resi stance of the nozzle inner cylinder against the
sealing nenber, and the like. dn these cases, it is
preferabl e that the nozzl ei nner cyl i nder have a

rei nforcing nmenber for reinforcing the portion which
forms the comuni cation Opening and that the

r ei irfrogc 9wyl insdfe rhases \pesr@gi%meq:gmenemhﬁr rfe®t ricting

t he receded position of the nozzle inner cylinder.

Ac CRIAIRF 31T Hike QTG athioh farns tﬁﬁ%s‘icﬁ‘l‘f@lwatlon
only to reinforce the portion formn

corRRAR I iTRf Jp¥t i rF?thefcrﬁfz]zrf% ?t‘ﬂ%err ciﬁ’?‘fﬁferasbbﬂ
| t t -t | e der f t
ot SR o 9 o2 & TR COTT HRR: Tt

ther%aZ efhnéxt é;hqr&frerabl et at the nozzle outer
cylln er conp an outer cylinder main body of

cylindrigal.shal f{#& N -G fgﬂlgh(x¥¥ff§ possible
e front end o ﬁ

closing t he outer cyl1nder mai n body;

anth & r&ary el «d Qs i £ amhd Pot Qs n&flﬁ‘fﬁ% e@[e end gf
ront- en

cl asdritgurcigs t Sort Ggrethd Oid NehO Wtz Dyl imeer @Fl thdedybut
in a state of 'sandwi ching a base portion of the
sealsy tendesvdret vigen rdwz bapiansr tdyel der Tydm n@erting
mai n body. -
out of p081t10n into the nozzle outer cyllnder
In these cases,'lt is preferable tHat the nozzle
" outer cylinder comprise:- an outer cylinder main body of
cylindrical shape; a front—end closing cap for closing
£hé front end of ‘the outer cylindef main body}(end a
reaé—end closing cap for cloeing the rear end of the
outer cylinder main body, .and that the front—end
closing cap is coupled fo the outer cylinder main body
in a state of sandwiching a base pertion of the sealing
member between the cap and the outer cylinder main body.
According to this configufation, it is pqssible
te simply perform the assembling of the sealing member
"into the outer qylinder main body and the-clos}ng of

,the\front‘end of the outer cyliqder main body. 1In

addition, by making use of the seéling member, the

e
i

front end of the outer cylindeér main body can be sealed
. . ot *

in a ligquid-tight state.



According to this configuration, it is possible to
sinply performthe assenbling of the sealing nenber
WO paoa/o18224 out er ylinder nmain body and the, cl oRCT@P2066/315700

the front end of the outer cylinder main body. In
addi ti on, by meking use of the sealing nmenber, the
front end of the outer cylindes nmain body can b e
sealed in a liquid-tight state. .On the other hand, it
is preferable that the rear-end portion of the nozzle
i nner cylinder be provided with a piston _portion which
comes i nt@® sthadigidedohedd. Wit Hsapsafiferakle difterdifte
of the.nozzle outer 5 cylinder. According to this

corfigajureltd RPT WREh e g, ingren is |
tarted, 1 d ti o0 f the charging, hole jn..
 FEEH TR Oh 3 R HOT RH HARE WATASS R reRe
?% éohn ao&erwa‘tél'?rhnlgnl?e@ec[irélnnefépéne&{aéﬁ RS S21d outer
e 1 nter hedrat e passage increases W th the progress

5;ﬁ %gif%éggpction. V%gn t he internal pressure in the
i nternedi ate passage increases, this internal pressure

acts on the PSRN tP QN c MR dish Naazde dwner
cylinder graduall'y 15 recedes by nmeans of the piston

porin Mokt idh B hethevidifes iSid1CEs theaegd | Erofingie deep
“cylinder can b e automatically caused to recede

W tgwtkt i cxpes At thg dheergiper didolon ivendbestd e rac ewdei cl highe
adhesive is sufficiently injected into the charging
holreozriks mnengey fimiet hies debyrpoed ilon the operation
10 member, the internal pressure in the intermediate
passagé increases with the progress of tHe injection.
" When the internal pressure in the intermediate passage
increases, this internal pressure acts on the piston

. . . I
portion, whereby the nozzle inner cylinder gradually

15 recédes by means of the pistpn portion. In other words,
since the nozzle inner cylinder can be automaFically '
céused ;o reéede withouf operating the operation member
to recede, the adhesive is suffici?ntly injected into
the charging hole over a range from the deep portion to

20 . thé shallow portion ;hereof. Tge balance between the
iﬁternal preésure in the intermediate passage and the
"timing to start .the receding of the nozz%e inqer

cylinder sﬁall preferably be adjpsted by the sliding

resistance of the piston portion égainst the nozzle

25 outer cyiinder, or the combindtion of this sliding

fésistance.and the sliding resistance of the nozzle



20 . the shallow portion thereof. The bal ance between
the internal pressure in the internedi ate passage and

wWo b@7018220g to start the receding of the no zzPeT/irmoed315700
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cylinder shall preferably b e adjusted by the sliding
resi stance of the piston portion against the nozzle 25
outer cylinder, or the conbinagion of this sliding
resi stance .and the sliding resistance of the
nozzl ei nner cylinder against the sealing nmenber.
According to another aspect of this invention, -there
i s gy dedl ndgnragrinet Hdee fsRaligpninemipa: wal |
menber . made up of a framework and a fini shing

mat eri al AT BRI AGREIRF FETSIIRE By eption.

adhesi ve jnjector_nade up of the iQ%fction nozzl e and

thétfr%ﬁeed%rpm‘rirfi%@ww t“rﬁe”} Y FERLZARY 2 wall

o AN S " P e B 4 SR e corian,
trati h 1 he finishi ter] '

oot 00 U - DRI AN

hole'Le [ %flgré% |§g§a(§1f o{)}g&ﬁi ng po?%%n%%éﬁe%a%%]gg,

h 0id4&tor apshi€hasd Nead 18y Chad o e b9 $n Wd %2 B mounted

anchor. pin which anchors the 15 finishing material to

t heeHe Wi dcotdiEng hes gk nginhal € e f@ thee dotjpaGlse® the -
with the adhesive. According to this configuration, by
opestadpN P hebapbiqta orhamniey Hal & dbig epdinet rizihe through
i nner cylinder to advance or recede, the adhesive can

b etheﬂﬁﬁnxﬁhing material into a predetermined depth of

the.frémework; injecﬁing with the adhesive injector the
" adhesive into the chapging hole while sealing an
opening portion of the charging hole; and charging the

i

charging hole with an anchor pin wﬁich-anchofs‘the
finishing material to the frgmework, the charging hole
having been injected with the adhesive.

According to this.configuration, by operating the
,operatioh member to cause the nozz}e inner cylinder to |
advance or recede, the adhesive can be injected
uniformly té a range.from the dFep portion to ;he
shallow portion of the charging hole. Therefore,

" repairing of the framework can be perforqed wgll.

As déscribed above, according to the injection

nozzle and the pinning method of this invention, even

-
1

25 if the “separated portion” of:tge finishing material

- i
relative to the framework is present at a plurality of

-



20 . uniformy to a range fromthe deep portion to the
shal l ow portion of the charging hole. Therefore,

wo epairs2eg of th franework can b e performed wedT/JP2006/H5700

descri bed above, according to the injection nozzle and

‘the pinning nethod of this invention, even 25 if the.

"separated portion" of the fimwshing material relative
to the framework is pr Y esent at a plurality

of points. in the depth direction of the charging hole,

or even if the positions vary fromone another, the

i njRitd teh ot QHﬁaQﬁHﬁﬁudﬂ¥¢QﬁkPQlﬂf(ﬂhﬁ(ﬁhﬁfQRﬂQahﬁ%ﬁ or
be perfornmed adequately and sufficiently by operatlng

t hee ¥z Afe ql}ﬁ‘lé?o%wlt‘?ﬁn%r"atlﬁf dFPIh Ay

result, a conplete repairing of the wall nenber
{ hetB Jseecpra]r%ﬁggf G014 1S HER 6 e U e PRATP RS igie can be

SBE:,%?G%% rén Ebés LbaanraWI(i1 é:fl%l ]Sr,}/%se(:telxoa ing the

e In esive

s! Mg e Tl 1 10,80, aIbadi IR - of, thi Srddveny o

IS use r a ch an outer wa

i's fesal v ews i dihe @&gﬁﬁ%fg id¥ aaldrwali qnera”oéls vﬂ'lere

sectiona “view of an injection nozzie relating to the
firgshe endqst mada okt snd NVeitd Wit @sa & te 4fadd ©

“front views of an anchor pin charged into a charging
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hol e;
Brief Description of Drawings

Fig. 1 is a sectional schematic view showing a
state in which\an adhesive injectdr relating to an
emﬁodimént of this invention is used for a chafging
hole of ‘an outer wall;

Fig. 2 is a plan view of the’adhesive injéctor;

Fig. 3 is a sectional view of an injection nozzle
relating to the first embodiment of this invention;

| Figs. 4A to 4C are front views of an anchor pin
charged into a charging hole;

Figs. 5A to 5C are procedural diagrams showing a
boring step‘in the pinning method relating to this
invention, a first step of injecting an adhesive, and a

" second step thereof, respectively;

Figs. 6A to 6C are procedqral diagrams showing a
third step of injecting an adhesive, a fourth step
thereof, and a step of charging an anchor pin,

respectively;



Figs . S5Ato 5C are procedural diagrans show ng a
boring step in the pinning nethod relating to this

w0 pooeits2on, a first step of injecting an adhesP@EJP2a61#315700

a second step thereof, respectively; Figs. 6A to 6C
are procedural diagrans showi.ng a third step of

i njecting .an adhesive, a fourth step thereof, and a
step of charging an anchor pin, respectively;Fig. 7 is
a sectional view of the injection nozzle relating to a
second enbodi nent of this invention; 8is a

secti onalFig-ewW ¢fs tﬂw@q(ﬁﬁma]oﬁﬂrﬂyzzqfe tr%’éi a?tqlﬂ;:ttlcpra

- third enbodi nrent of this invention; and Figs . 9A and
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9B R%F e e | e ofeqand |?ﬁ‘1&41r1%ﬁ¥“hd%le this

relating to a fourth enbodi ment of this invention.
Best™ ci‘rb'r Carrying Qut the Invention Wth

reference to the acconp nyt dr.awi n descrl tion
Wil l now made aB"ouSt rfﬁglec‘ﬂ ‘%(S)z%e @

Pi Y 4 Jgfaqilh iy tabe:iﬁa}l? %ﬁlﬁ 1rkh ¢ °o€“chls

enbo I nven I'S pi nni ng net hod,

an :L'rNé%PEl&{‘ ncggg_l e of an adhesive injector is
inserted into a charging hole fromits opening

portion, py«Lh das i e idtd ddatidift iwinedd & the
repalred of an outer wall of a building structure, an
i nnatj oed lod Wddz16d erEId{Y)ing to a fourth embodiment of

this invention.

Best Méde for'Carrying Out the Invention
With reference to the accompanying drawings, a
description will now be made abéut an injection nozzle
and a pinning method using the samé relating tolan
embodiment of this invention. In this pinﬁing method,
an injection nozzle of an adhesive injector is inserted
iﬁto a charéing hole from its opening portion, which is
bored into that portion to be repaired of an outer wali
of a building structure, an inner wall (wall element)
of stairwell, a hall, and the like, at which a
"separationJ has occurred. An adhesive is then
" injected into the charging hole and, thereafter, the
charging hole is charged with an anchor pin, thereby
repairing the separation. A description will now be

made about an example in which this repairing is made

on an outer wall of a building structure.



of stairwell, a hall, and the like, at which a
"separation" has occurred. An adhesive is then

w0 njoeoiseet i nt o t he chargi ng hol e and, thereaftBCT/Jr2065/315700
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charging hole is charged with an anchor pin, thereby
repairing the separation. A description will now be

made about an exanple in whigh this repairing is nmade

on an outer wall of a building structure.Fig. 1 is a
schematic view of a case in which the adhesive

injector is used for an outer wall. As shown in Fig. 1

, the ouFeg.wal islaofchemytidi ngevrod ateaseure vhich the
made up, as seen fromthe |l eft side of the Figure, of

a edheseve LRAAREWOFKLI® WAPEhLQErdBsOHESH Baseé; el ghown

finishing material 3 which is cgated on_the surface
théPebtd-The FPAi SHFRY Wﬁ%érFanSalHEP&GéggnﬁFtﬁr 4

d i t ~ h
anPERuFEBANLP LoD BRe MBr PAPRATOR: Che BPEEuRRHSI A the

the, space Bet ween,Lhe. goper %gyeaﬁage §Kp2 sgggeg fs a

r
4 grved 8°FrrstCsepara I'on 6

thﬁaéeacs BGLM@ﬁﬂlgﬁﬁn seérla@ng &ﬁﬁcﬁeegregaxsd on the
B or

mat er glves a Sec separated portion.

t hgupeaee%he}er:@pal m&lgfimlwemgyé@{awi | 1r1c2h@c§es
formed therein a charging hole 8 which is penetrated

t hnevghrt headacar abtyeatvter nake?iandst heushr bar t41andna
bored to a predeterm ned depth of the concrete
fragener ¥h2ch By mAhegtdngoi khe mbetalangi nDt hbd epBesumed
adhesive R with an adhesive injector 11 and by
chahgtnghehepeher hetgeen the concrete framework 2 and the
mortar 4 gives a first separated portion 6, and that
the space befween the mortar 4 and the decorative
material 5 gives a second separéted portion.7. For the
pufpose of repairing them, the 6utér wall 1 has!formed
therein a charging hole 8 which is penetrated through
the decorative material 5 and the mortar 4 and bored to
a predetermihed depth of the concrete framework 2. By
injecting into the charging hole 8 an adhesive R with
an adhesive injector 11 and by charging the charging
hole 8 With'an ancho; pin 70 (see Figs. 5A to 5C and 6A
to 6C), the repairing of the outer wall 1 is pérformed.
" The term “finishing material” in claims shall be
understqo@ to have been genericqlly used and is
therefore construed to refer to only the mortar 4 as a

minimum reguirement; the decorative material 5 shall or

shall not be included on a case by case basis.



hole 8 with an anchor pin 70 (see Figs. 5A to 5C and
6Ato 6C) , the repairing of the outer wall 1 is
weeeo7otsred. The term "finishing material™ in cPEi/amR006/315700
shall be understood to have been generically used and
.is therefore construed to refer to only the nortar 4
as a mninmumrequirenent; theidecorative material 5
shall or shall not be included on a case by case
basis.Wth reference to Fig. 2 , a description will be
made about the adhesive injector 11. The adhesive
i nj ect or WEith Fefpyengse dfo FHY - fj-e@ clesfiiP oy wifll be
which_fornms the main part and is of a pu type ta
sugirde EReHdHS Aares 1 d RS b % ckd on Fogesjive
for, use in the pinni net hod, the jnjection n zzcl}e %]é
bei Y Tf&t U habl §° et I ‘a Ft ot P IO ¢t
i nj.ect qr in dy 21. The. i nject.or in body 21 is
B o, YR i e b A g A ik SR 5%

up o casing
h YT . . / .
S et v reoni e 18 R M AR M ES 33 for

L -shapsfl digy &8 26 W b dsa halyh %Fifé&mﬁ%é@ﬂb bosly
25. The casi ng 24 has the adhesive filled therein.

Then iy deddtiostyy odiased &in ther o tded Gasi tib?of the
" fromthe right side as seen in the figure and has

o Ui sk ttde rmenim thedy mecti on nozzle 22 fromthe left
side as seen in the figure. The injector main body 21
i s thus arrengeiedtoodisciariyeiy (Bl ddheside B fobmd he
l&luéigiégkical casing 24 which extends to the base end
side; a pump ﬁain bodf 25 on'which is detachably
moﬁnted the casing 24; and a substantially L-shaped
lever 26 which is held by the pﬁmp main body 25. The
casing 24 has the adhesive R filled therein. The pump
15 main body 25 has set thereto the casing 24 from the
right side as seen in the figure and has mounted
thereon the'injection nozzle 22 from the left side as
seen in‘the figure. The injector main body 21 is thus
arranged to discharge the adhesive R from the injection
20 nozzle 22 by a certain amount at a time through the
manual operation (pumping) of the lever 26. Aé the
" adhesive R, an epoxy resin adhesive is used. Instead
of limiting to the above, an inorganic adhesive having
viscosity as well as various kinds of organic adhesives

25 may be used.

As shown in Figs. 1 and 3, the injection nozzle



nozzle 22 by a certain anmount at a tine through the
manual operation (punping) of the lever 26. As the

w@odhesisees R , an epoxy resin adhesive is used.PdTisr206315700
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of I|n1t|ng to the above, an inorgani c adhesive having
viscosity as well as various kinds of organic

adhesi ves may be used. As shown in Figs. 1 and 3 , the
i njection nozzle22 is nade up of : a connection arm 31
one end portion of which is detachably nounted on the

i njector main body 21 and the whole of which is forned
i ne@ am madeshmpef:aacyphndriéan aorzPé oneeendybpngéen
32 which is supported by the connection arm31; a
syPEnykichi k& AeszrBabhkiemorptpfder SBewhpdgcter main

supported inside the nozzle outer cylinder 32 so as tog
bePREVabBLe2BdckranynPbet AL Hﬁac5n18p§P5WF8an58 an “L

thggg’lgtﬁ:'ognay n?%éCﬁazaPézﬂﬁns}lts%f’.”:h“éfﬁ%% §2hw§sl€8 is
TokEph0g cRAZBLChBNEonb CLIGR! 28] B30 ng?ﬁ’rﬁsorate 33HES

puipL QQefEBﬁ% tB&?FQHe£h§309ﬂﬁéﬁth9n %eh”&ﬁs&ﬁ% the

i nsi de of nozzl e outer cylinder

di gehangedyteemihenknsi 4o gb EBetBO%é|ﬁoQHbQE back and
cylinder 32 through the inside of the nozzle inner

cykbrear 33qodh epetheibhombaendpbharesh. méheer9zahewhich .
i nner cylinder 33 is noved back and forth by the
opésathopomadnidatdonuit. thhehdepehrobntihefclhhegnogzle
hogian.cylinder 33 so as to move the nozzle inner
cylinder 33 baék and forth. The adhesive R pumped out
of the injecfor main body 21 by pumping flows through
the connection arm 31 into the inside of the nozzle
outer cylinder 32, and is dischérgéd from the iﬁside of
the nozzle outer cylinder 32 through the inside of the
nozzle inner cylinder 33 out of the front end thereof.
The nozzle ihner cylinder 33 is moved back and forth by
the operation rod 34 to suit the depth of the charging '
hole 8.
The cénnection arm 31 is constituted of an elbow-
shaped pipe of stainless steel or steel, having therein
“an adhesive passage 36 which is in communication with
the injec;or main body 21, and gas formed male threads
37 and 37 on both end portions thereof. The connection

arm 31 is formed strong enough to transmit the urging

force to urge the front end of the nozzle outer



The connection arm 31 is constituted of an el bowshaped
pi pe of stainless steel or steel, having therein an

w@ivemsisezed passage 36 which is in conmuni cati onP@I/IIR00d3 5700

i njector main body 21, and has fornmed male threads 37

and 37 on both end.portions thereof. The connection
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arm 31 is-fornmed strong enougheto transmt the urging
force to urge the front end of the nozzle

outercylinder 32 to the opening portion 14 of the
charging hole 8 . Its length is adjusted so as to be |

| ocitlddnder &3 ot tihh s nhaotheomor | &k dihercharging

cylinder 32 and _the operatiaon rod 34 do not _hinder the,
puiiy &f He iLeRectod sSn@idd USsEY SP ESedorbg 1Pcpted in

T SOICLLEN A B T P2, TR, o, BBI0R MAL, .
oL Siafhlob B SE DGR Al S5 e
consi el Bl RAC 18V 10 W, 30051 U3 PR03005 06 arm

They Ngzzl 6, OUb Lle C¥t I NASIHS 204 5h MROL HIP; Pf corddh @M SFion of
cylinder main body 41 of a cylindrical shape; a

fr ote ansbcd 08¢0 SR Br GLSi Mg NE B W thENLbwf

the outer cylinder main body 41; a rear-end closing

cap(#sr¥nig Cd ®SamGadies ivarpeschgd 3de methiesr Cy INanday,

mai n body 41; a sealing nenber 44 disposed so a s to

pr ojleetcdnmee t hen faomt3 enthy | osi copsapt ded amll apipe

O-ring 45 nounted in position on the inner side of the

redrdeinp the adhesive passage 36 and an arm member having
the pipe attached thereto.

The nozzle outer cylinder 32 is made up of: an

outer cylinder main bbdy 41 of a cylindrical shape; a
front-end closing cap 42 for closing the front end of
the outer cylinder main body 41; a rear-end closing cap
43 for closing the rear end of the outer cylinder main
body 41; a éealing member 44 disposed so as to project
from the front-end closing cap 42; and an O-ring 45
mounted in position on the inner side of the rear-end
closing cap 43. The outer cylinder main body 41 is
formed into a cylindrical shape having the bottom on
the rear-end side. A bottomed portion 4l1a has formed
therein a penetrating hole 47 through which the
operation rod 34 penetrates and has constituted therein

an intermediate passage 48 which is in communication

with the adhesive passage 36. Further, at the



closing cap 43 . The outer cylinder main body 41 is
formed into a cylindrical shape having the bottom on

wo b@7nee4 end side. A bottoned portion 4la hasP¢Diareeaeh/315700

therein a penetrating hole 47 through which the
operation rod 34 penetrates and has constituted
therein an internedi ate passage 48 which is in

communi cation with-the adhesi ve passage 36. Further,

at theintermedi ate position as seen in the ,
fore-and-aft direction of the outer cylinder main body
41 intremedin by Radddiat a8 Fmasrectd g srlines - andosst

. portion 49 haV|g%1a femal e thread 49a. One_end of the

corfHeras GhPhrth 3¢ LWt R IeF e{natim 8 Hanndiets s
this bos ortion 49, The boss or 49 has for med
t hé%ré?vr%d}dﬁafggfg&we%ﬁw%on 5% PG

h 48 f d
Eyﬁﬁ'qvf}%f it oéfatii %aﬁdd ?ﬂne"; fid. 8 55, 2, Uegrion

0 frenhele 4
COI’]S {Hytecj_é '{blg{és‘go vent - r esl st aél'%% el aSFI{eCr thHLJ{ 2%‘111? boss

(ﬂbfﬁinLﬁgorﬁ@%e%o%% Rtk ohuRBEfhe 2R A d thereln a
integrally nade up .of: a tapered portion 52 fo

segld dh ¢ RREM & P U drinfiih il 9fnd heo sdnan i n@hélol e 8

~; acylindrical body portion 53 which extends rearward
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of ideimpEifte pRiddare 508 Bowhed fimangde peid | @t e
whi ch extends rearward of .the cylindrical body
por¢ylomdsr .maire Bodngel pord | tre Sdidhes foe npassaghalye in
the sane dianeter as the inside dianeter

the connection arm 31.

The sea;ing member 44 is constituted of a
soivent—resiétant elastic material such as fluororubber
or butyl rubber, and is integrally made up of: a
tapered portion 52 for sealing the‘opening portion 14
of the charging hole 8; a cylindrical body portion 53
which extends rearward of the tapered portion 52; and a
fiange portibn 54 which extends rearward of the
cylindrical body portion 53. The flange portion 54 is
formed to have the same diameter as the inside diameter
of the fronﬁ—end clo;ing cap 42 (outside diameter of
the outer cyiinder main body 41). The cylindrical body

"portion 53 is formed to have the same diameter as a
~circular qpening 42a of the froqt—end closing cap 42.
Along the axis of the sealing member 44, there is

formed an inserting hole 55 through which the nozzle

inner cylinder 33 slidably moves in a liguid-tight



of the front-end closing cap 42 (outside dianmeter of

the outer cylinder main body 41) . The cylindrica
whoay/om2es i on 53 is fornmed to have the sane di BOEIE00@HS700

a circul ar opening 42a of the front-end closing cap

~42. Along the axis of the sealing menber 44, there is

formed an .inserting hole 55 thgough which the nozzle

i nner cylinder 33 slidably noves in a

liquid-tightstate.. On the other hand, the front-end

cl osing cap 42 has the circul ar opening 42a through

whistlattehe Oyl kher btherbbdydporheofiré8tofntiheloedhongap 42

menber 44 noves, and is engaged in a threaded nanner

wi thast rtéxep@mrméam onerfigge 4688 theouagdntwhiicdde tdfe t he

outer cylinder main body 41 in a state in which the

f | #vge-no6ritGadn b@@Yoqurﬁfeloé’eéﬁ f Ffereadding “rﬁﬁ‘ﬁ%eé?j 44

on an inner side thereof. In this state, the fl ange.

portavéi? - 521% 1§ SHFpgeth é1nd PRI ahd -
I 42 th f th te
0l Sl S Sl i,
der d t
cIo ﬁgﬁ%ﬁpxkf% aledqg%%éiﬁéggaé%g l{ggy&gﬁg%la

ha%oartrl% 5:4n%%rte&9 é&lﬁ% Y 4% 130 GRITEEYE G i

- w th the penetrating hole of the outer cylinder

maiihRed)s 4l <Y anfil ahigr ge4eeS 7 tWli ¢hahgeepoliteon
rod-inserting hole 56, The O-ring 45 is nounted in the

anrpd ars @iaier 157 hellte beadfeeanNtid GRddig: Gapl 431dsSing cap
engaged in a threaded nmanner with the periphera
10surfzacmdftichendauriabparf e gfuter cylinder main body
41, whereby tﬂe clearance between the outer cylinder
main body 41.and the front-end closing cap 42 is sealed.
The rear-end closing cap 43 has a rod-inserting
hole 56 which is in communication With the penéérating
15 hole 47 of the outer cylinder main body 41, and an
annular groove 57 which facés the rod-inserting hole 56.
The O-ring 45 is mounted in the annular groove 57. The
rear-end closing cap 43 is engaged in a threaded manner
with the peripheral surface of the rear-end portion of
20 the outer c&linder main body 41 with the operation rod
34 inserted therein. In this state, the O—ring 45 is
" strongly held between the rear-end closing cap 43 and
the bottomed portion 4la of the\outer cylinder main
body 41, and also comes into sliding contact with the

25 operation rod 34. The clearance among the outer

cylinder main body 41, the rear-end closing cap 43, and



the outer cylinder main body 41 with the operation rod
34 inserted therein. In this state, the O'ring 45 is

wa@ ooty hel d between the rear-end cl osi ng capCEBP2a6m#315700

t he bottomed portion 4la of the outer cylinder main
body 41, and al so cones into sliding contact with the
operation rod 34. The cl earange anong the outer
cylinder main body 41, the rear-end closing cap 43,
andthe Oring 45 is sealed fromone another. On the
ot her hand, the nozzle inner cylinder 33 is made up
of :thgn Q-¥id9 & itfdeearidsh By B XSS f or med

-into a shape_like_a straight syringe; and a staqpper
GRS

50!

bl ock (r &Pnfdccitd Se

fitti th - end t] f the i li nder, .

4 B s i S e ! 1 O 1
ted . : | i.dah | by, .

SomRm b SIS MAE B BRIk PG

Eﬁ;dﬁégﬁﬂﬂ¥gﬂkt(%%fﬁ%ﬂfgﬂﬁg1ﬂéM£é§ b LhE A s &ed by

yqq&ﬁjq%}lnder 33

spectively. The 1 nner cylinder main body 61 Is

mads afi iy S aldd Crdl Pt dbasict anlass stikel GF1hder

resin pipe, and the stopper block 62 is nade of a
residin auby e | i kte Abzizhe fihert cendopert 3anief the

nozzle inner cylinder 33, there is forned a

di agoraddyed uitn adhesineer & sictsslge fpork 631 Adriheéy the
rear-end portion thereof, a pair of conmmunication
operdaigsnbmearre 64 4 ont ytlonef win t-tasrd shiolen )armd ey the O-
oppositely fornmed so as to pass through the periphera

10surfigie < vithyrugh dgperoperation rod 34 on the rear-end
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side, respectively. The inner cyiinder main body 61 is
made of a meﬁallic pipe such as stainless steel or a
resin pipe, and the stopper block 62 is made of a resin,
and the like. At the front-end poftion of the ﬂozzle
inner cylinder 33, there is formed a diagdnally—cut
adheéive discharge port 63. At the rear-end portion -
tﬁereof, a péir of communication openings 64 and 64
(only one of them shown) are oppositely formed so as to
pass Ehrough the peripheral surfaces of the stopper
block 62 and the inner cylinder main body 61. The

stopper block 62 serves as a reinforcing member of the

" inner c¢ylinder main body 61 having the pair of

communication openings 64 and 64 formed therein. The
inside of the inner cylinder main body 61 serves as an
injection passage 65 of the adhesive R. The adhesive R

inside the intermediate passage 48 of the nozzle outer



bl ock 62 and the inner cylinder main body 61. The
st opper block 62 serves as a reinforcing nenber of the

w0 noveniseyd | nder mai n body 61 having the pair 0PCT/JP2006/315700

comuni cati on openi ngs 64 and 64 forned therein. The

“inside of the inner cylinder main body 61 serves as an

I njection-passage 65 of the azihesive R . The adhesive
R inside the internedi ate passage 48 of the nozzle
outercylinder 32 flows fromthe pair of the

communi cat i on openin%s 64 and 64 al ong_the injection
pas¥adedss AndtitevenitetMe FhrguPads Pﬁe%Q@h€§PW€nlcatl°n

di schar,ge part 63 into_.the charging hqle 8 . The
coROTEEE] O 37eno g8 BR e ebana e LaP RAEEGE g &
el DT S e gHE. Sfnd ion ABP ey en daP CHRRT Doy fo D 4760

el Ipt I'n ~shape. er” nal
advhe;cfigied, 31k elp, FRUTRL Rk LAERL) oDERIRGR B0 may

s abylment Wil hpthe $eakicRy TeMighpdd, 3R aHScedRd 1
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position at which the stopper block 62 is in abutnent

W i elrReaatt peed ipeitiagn odla1afi pithe Quwl &hag).i nder
mai n body 41 The length of the inner cylinder main

body 61 Irhes@ndesi gpedntleat madh bbayaduanecedopesiithieed so
of the nozzle inner cylinder 33, the adhesive

di sshaogdepowtva®l er dadlicsbilled beftivermnofant laelvelmaregi ng

hole 8 and that, at the receded position of the nozzle

i nporsidyionnadr wvad cht Hheaditeorpesr diloskandge isorin @dutment
slightly protrudes beyond the sealing nenber 44. In
CON@F@téPeiﬁe@ﬁd@ﬂ figmber 44, and a receded position at

which the stopper block 62 is in abutment with the
bottomed portion 41la of the outer cylinder main body 41.
The length of the inner cylindef main body 61 is so
designed that, at the advanced bosition of the'ﬂozzle
inner cylinder 33, the adhesive discharge port 63
reaches the bottom of the charging hole 8 and that, at
the receded bosition of the nozzle inner cylinder 33,
the adhesive discharge port 63 slightly protrudes
beyond the sealing member 44. In concrete, in order to
cope with the conceilvable deepest charging hole 8, the
protruding dimension of the inner cylinder maiﬁ"body 61
- beyond the sealing member 44 at the advanced position
is designed to be about 100 mm. The inside diameter of
the nozzle inner cylinder 33 (inner cylinder main body

61) is formed to be, e.g., 2 to 4 mm.

The operation rod 34 is made up of a rod main



cope with the concei vabl e deepest charging hole 8 ,
the protrudi ng di nension of the inner cylinder main

whoeoway/oR2beyond t he seal i ng menber 44 at the aPWEHR206H/315700

position is designed to be about 100 mm The inside

di anmeter of the nozzle inner cylinder 33 (inner
cylinder main body 61) is forped to be, e.g., 2 to 4
nmm The operation rod 34 is made up of a rod mai nbody
67 and an operation knob 68 which is detachably
mounted on the rear-end portion of the rod main body
67 P dperaid G a3t jan dgme @ ahich hes rdafradibly

portion of the nozzle inner cyljnder 33 . Actual]y,

thHHD SR | TR IR TP RP LT Phet M09S Daterbody 67.

5

cylinder 33 and the rod ,main body 67 of the operation
o0 SREF GG (40 Cif Of° PRI i T THRF (TR

i nside thereof .can he easily cleaned Ki

opeqoa]ferT on kon% bthbeS rloou%ﬂo lprbseﬁ icéal lal?‘%e?r/ 3?132'& %%&trulgﬁ& y, the
use, re, s ST T I VA 1§Qﬂ%§'v

fl ?ﬁ%é&efﬁlrﬁ% gﬁlﬁu%%:dt isolnt%gpe%ﬁgs 6 %o%lsrfgarr ound
to &peside of dhe aperald o 103y kecavsertdeg&Adtion
end of the rod main body 67 is sealed (threaded

coneLtd ONrdYedditr DRBIed | ON N ohh hdyrathapi gde and the

" operation rod 34 is operated to nove forward and
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backyeide byhdwdall neard hee apesidly arl denodd 68y tdiei mpzehe
i nner cylinder 33 which is connected thereto is noved
backperat 1 dorkrivibed Svemrt tdfe mekdanicsd Ut i wre and@urtiag
receded position.
use, there is no possibility that the adhesive R
flowing from the commuﬁicatign openings 64 goes around
to the side 6f the operation rod 34 because the rear
end of the rod main body 67 is éealed (threaded
connection) by the operation knob 68. When the!
operation rod 34 is operated to move forward and
backwafd by holding the operation knob 68, the nozzle
inner cylinder 33 which is connected thereto is moved
back and forth between the advanced position and the
receded position.
At thé time of beginning the injection operation,
for example, the nozzle inner cylinder 33 is méved to
" the advanced position and the nozzle inner cylinder 33
is pushed\into the charging hol§ 8 such that the
sealing member 44 comes into contact with the opening

portion 14. Then, the adhesive discharge port 63 comes

into contact with the bottom of the charging hole 8,



At the tinme of beginning the injection operation, for
exanpl e, the nozzle inner cylinder 33 is noved to the

wa@elwaneeed position and the nozzle inner cyli ndeCT/BR006315700

pushed into the charging hole 8 such that the sealing
menber 44 conmes into contact with the opening portion
14. Then, the adhesive di schapge port 63 cones into
contact with the bottom of the charging hole 8

, Wwher eby the adjustnment of the length of the nozzle
inner cylinder 33 is finished. Wen the injection

( pusERPY dihe e Hewnte o Srestgneh iof tHie Rzt
the adhesive Ris gradually filled fromthe deepest

portit Y iRdhatyithy higheshed - TR RS V& IR HaR

h the first ted L 6 b th
eophee 05 17t SSpRraie tort on o i veen fre o
| nj gel eag%ﬁehse:{veel . ostS ?g%%ao%]ff Irfgl oy efréxbet%%gfé?%%st

separ at portion et ermined

fir enar [.Qn .6 i ar f
Sadhéeslit?/le ?éai sé)?cf)ﬁébrce&lr% Ie}g?feéé%ht g%tehteé%gleetg(}ﬁr R then

sepadAtesk patd iﬁ)i_nrlgt hetywean ddedmficd ¢ Bodiddte the

decorative material 5 , the nozzle inner cylinder 33
I ecestasrsie thadmdheriadhesiy ekl sedtge POrdnd3id i Gsereby

"close to the position of the second separated portion
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7 injeriedy ttonteimbiongsd wd hes dpyeod iover Asha fisat t,
the adhesive Ris injected so as to spread over the
secsrrhisEpat et hor t6 onWhen Néxtis dettenmdnerdetd@ tt dhe
Figs. 4Ato 4C, a
first separated portion 6 is so large that the adhesive
R fails to be injected into the second separated
portion 7 beﬁween the mortar 4 and the decorative
material 5, the nozzle inner cyiinder 33 recedes so
that the adhesive discharge port 65 lies close'éo the
position of the second separated portion 7, thereby
continuing further injection. As a result, the
adhesive R ié injected so as to spread over the second
separated portion 7.

Next, with reference to Figs. 4A to 4C, a
description'will be @ade about the anchor pin 70. The
anchor pin 70 is made of stainless steel, and fhe like,

"and is made up of: a disc-shaped pin head portion 71
which is.formed to have a diame;er larger than that of
the opening portion 14 of the charging hole 8 and to

have a small thickness (0.3 mm to 0.5 mm); and a bar-

shaped pin body portion 72 which is integrally formed



description wll be made about the anchor pin 70. The
anchor pin 70 is made of stainless steel, and the

wo pdog/o1g2ed i s nade up of : a disc-shaped pin he@EdJP2006/315700

portion 71 . which is forned to have a dianeter |arger

"than that of the opening portion 14 of the charging

5

hole 8 and to have a small thpgkness (0.3 mmto 0.5

nm ; and a barshaped pin body portion 72 which is
integrally fornmedwith the pin head portion 71 and has

a dianmeter slightly smaller than the dianeter of the
chatidith o B eash gagiiom)71 afkk hafcford iAne teyr

charged into the charging hole 8 will be such that, the

pi r® e Ipbritahnt ea mihwﬂ&%%omﬁ? tfRarging hole

openi edge portion of the chargqging hole 8 , i.e.,

thé s eaclgl%? Ne dé[‘ggr sk tg‘gr ig’gl C%‘a,rggﬁld ll“%&t the

t he_.pi.n_.hod ortd qn .42 .r eaches epest f ] .
the c%rac-?lgl}%é“ﬁlo? eé 3,5‘11]] P order t%ﬁ&n%ﬁ}e‘%gﬁzﬂf ﬁg 4d Yot ion
uld - resj.st a Sr?tﬁﬂ!"t &ﬁé{,yr j

g c r%el\/\/er'gj':hb)e;st ?lhqé&pe%ﬁg p eriglV"lséu}ilref‘%f:ée1 t erlerg¥ %&iﬁ %@rﬁ%?oen of
thraad, ey ahy wonstd tutidg aHdldwreddy epdeachdi n.
Further, the pin head portion 71 is colored by baking,

antidderdd s mocasid0 SUidnd 00l ety o wday eortion 72

" finishing material 3 . The pin head portion 71 may
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al terautie sy ethe biedmee horttiom cbuwlerchmkgimacthdbsees. In
Fig. 4B) . In this case, there nust be added, to the-

st epsiaxf tdeimpirensey tiet ol aresicklidnonas tsteptlof the pin
chanfering the opening portion 14 of the charging hol e

8 tRPd&iROA HOp| 1 Hea B PeArMeD Py lthe peripheral surface

thereof with a male thread, thereby constituting a
fully-threadéd pin. Further, the pin head portion 71
is colored by baking, and the 1ike, so as to suit the
coloration of the finishing materiél 3. The piﬁ head
portion 71 may alternatively be forﬁed into a
countersunk head (see Fig. 4B). In this case, there
must be addéd, to the steps of the pinning method, an
additional step of chamfering the opening portion 14 of
the charging hole 8 to suit the pin head portion 71.
Similarly, fhe pin head portion 71 may also be formed
into a flat fillister head to correspond to the’

" diametér of the countersunk boring (see Fig. 4C). In
this case, there must be added,\to the steps of the
pinning method, an additional step of forming a
countersunk bore at the opening portion 14 of the

charging hole 8.



Simlarly, the pin head portion 71 may al so be forned

into a flat fillister head to correspond to the
waelc@nmeisees of the countersunk boring (see Fig. BEQ/IP200a1315700

this case, there nust be added, to the steps of the

pi nni ng nmet hod, an additional step of formng a

countersunk bore at the openi2g portion 14 of the

charging hole 8 .Wth reference to Figs. BAto 5C as

wel |l "as Figs. 6A to 6C a description will be made

about the_pinning nethod according to thee{)erform n

pr ocedur éﬂlrtlhhéf "?ﬁﬁrfﬁgenréﬂﬁfcgsovel b pétd (ﬁefﬁlngasg Figs.
Qﬁgh ot e e?sﬁ’m@]em? o G FRATTROR dippinning
tmﬁze eborl ng posﬁ&o#: 'isepar %@%ﬂ,%ﬁé%%%@{ %ﬁ}gn&ﬁé N

bo%%ﬂ% egll“%%ﬁ%orl ng %h 6Pha¥gﬁg ei/%%lr#% % the

soutgicaaldaill of Bheudoid %@%$¢Me%ﬁ§’$@3&dﬁe31ve
injection step of injecting the adhesive Rinto the

chaigj g dwol 21 8 MhiwsSigigidikey adhesdvdd Ajad aip bl: and
a pin charging step of charging the charging hole 8
Wi tHedniker ang hotepi oif 7de tétei cheay gitlng bt nd dawl tigon
" been injected with the adhesive R . In the hameri ng
st efsenpdmaived epomal on)l ¢5 Haemehadybyg usdhy & Pranmermering
and the |ike, to sound out the portions to be repaired

on e Gty wall 1 aibering hetep ref kephr@teye charging

portlon 6 between the concrete
hole 8 into the outer wall 1 of the boring position; an

adhesive injection step of injecting the adhesive R
into the chaféing hole 8 by using the adhesive injector
11; and a pin charging step of éharging the charging
hole 8 with the anchor pin 70, the'charging hole 8
15 having been injected with the adhesive R.
| In the hammering step, the outer wall 1 is
hammered by'using a hammer, and the like, to sound out
. the portions to be repaired on thé outer wall 1, i.e.,
the first separated portion 6 between the concrete
20 framework 2 and the mortar 4 as well as the second
separated portion 7'between the mortar 4 and the
- decorative material 5, based on the hammering sound,
thereby determining the boring positions of each
charging hole 8. Subsequently, marking is
25 appropriately made at'the boring position (center

position of each tile).



framework 2 and the nortar 4 as well as the second
separated portion 7 between the nortar 4 and the

waoelemons2e4/e material 5, based on the hammeri neCEoRM06L/315700

t hereby determ ning the boring positions of each

“charging hole 8 . Subsequently, marking is
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appropriately nade at the bor2smg position (center
position of each tile) .In the boring step, each
chargi ng hol e 8 is bored at that boring position of

the outer wall 1 which has been_ marked, by u3|ng

boring t&Bl t#8 BOEhngssSheRr aRBAB EBREIARP) ROLlpn8otRepored
d. dept

hol bored t d et
NSy anS?hanaﬂér'g%gl%%nea%r e szﬁ%ﬂit eng%wh has

th egor at, |ve mat er i. al d rear
Lre y % geghg glné Hofe erngngﬁgd seeng a3 §A§iamond

AL cE%S F'ﬁ aﬁ%ﬁ (ﬂe %or‘l?@.{j&s?t %&:ﬂhﬂof@glgsb&f)e&h@o a

outer wa Ing depth into the concrete

frﬁ?@ﬂ@%br%1§€é'heﬁ%hg%ﬁébﬁbthﬁ% an%QEQE FQa@wd¥k 2 by
In addition, the charging hole formed in a

st pahghtaleohg Bavbighatldeadetefathvehmatesibdhtl ¥nd the
larger (1 mmto 2mmlarger in dianmeter) so as to allow

f omolr@ase 4f, i whiengbof thee caaehahgpho1é0 st her €otined (see

Since the cutting chips of the concrete franmework 2 ,

an@figheS5Rh) ke, At ertei s timéhebochangi hg hafle 8t, riget angles

cutting chips, and the like, are thereafter renoved by

bl 6@ fewetlies Whdwel, aadd thiRebpirkag depilr dntpi dhe

Wi th a vacuum dust collector, and the |ike, thereby

C|§8ﬁpﬁ§te framework 2 shall be greater than or equal to
30 mm. In addltlon, the charging hole 8 is formed in a
straight hole having a diameter which is slightly
larger (1 mm to 2mm larger in diameter) so as to allow
for loose fitting of the anchor pih 70 thereinto.
Since the cutting chips of the concrete framework 2,
and the like, remain in the charging hole 8, the
cutting chipé, and the like, are thereafter removed by
blowing with a blower, and the like, or by suction with
a vacuum dust collector, and the like, thereby cleaning
the charging hole 8. It is, of course, possible to
omit this removing step in case the boring is made by

- using cooling water, whereby the cutting chips flow out

together with the cooling water.

In the adhesive injection step, the advanced

nozzle inner cylinder 33 is inserted into the charging

hole 8 (see Fig. 5B), and the nozzle inner cylinder 33



the charging hole 8 . It is, of course, possible to

omt this renoving step in case the boring is nade by
waigiongisenl i ng wat er, whereby the cutting chi pBCT/URRM06/315700

out together with the cooling water. In the adhesive

i njection step, the advanced nozzle inner cylinder 33

is inserted into the charging2léole 8 (see Pig. 5B),

and the nozzle inner cylinder 33is brought into

contact with the bottom of the hole and also the . :

seal i menber, 44 is brought, intg contact with the

oot BB i i SR LA Gy T HOPEean hngienyple and
- the_dimensi on of. protrusion of, the nozzl e, inner .

oy A Felli Rbrd el i Waféie Sl Gopsaet wien
st [ ' 0 j oft L ogy %g ' sgal '

aél?e d%ﬁﬁbrg;té]ml&?qugof %l]ié %an%%k],%)ie . v?l’gereby

(orurg e tapered portion he seal 1 ng

Mgl fneddifod edlﬁfpa?cﬁnﬂlsi S 86L oo B & Dochyr 21
d . The a

i's operated (punpe esive Ri1s thus injected

5i Nt@ i heaehal Pi g dW s ed SefediBig6/Ac) . OtR,han a

punping is started, the adhesive R is discharged out
of 4teradhesitvictli godasgen DoF tpdSs ivher ebys tibept sealed
adhesive Ris gradually injected fromthe deepest
- por towmufedheéox hittgi tapdrd @ Bortilde 32 hesi viee R sabing
" flows into the first separated portion 6 . Once the
i njreethen f, ridw ntévro Iheof i the Superredipor theody 621 is
is physically perceived due to the degree of |oad in
pur@RerptedelRignr® i nfde @fhasdere 3B lss thatsr daies tss
as to face the second separated portion 7 . Punping is
10aga&%F%e??%r?&RFgln9 hole 8 (see Fig. 6A). Once the

pumping is started, the adhesive R is discharged out of
the adhesive aischarge port 63, whereby the adhesive R
is gradually injected from the deepest por;ion of the
charging hole 8. The adhesive R soon flows into the

15 first separated portion 6. Once the injection of resin
into the first separated portion 6 is physically
pérceived due to the degree of load in pumping, the
nozzle inner cylinder 33 is retracted so as to face the
second separated portion 7. Pumping is again performed

20 so that the.adhesive R is sufficiently injected also
into the second separated portion 7 (see Fig. GB).

- Although there is sometimes formed air accumulation in

an intermediate portion between the first separated
portion 6 and the second separated portion 7, the

25 trapped air will be vented due to the negative pressure

which occurs at the time of pulling out the injection



so that the adhesive Ris sufficiently injected also
into the second separated portion 7 (see Fig. 6B)

wa\Raohouggkd t here is sonmetines formed air accunuPEr/IRM06/315700

an internediate portion between the first separated

" portion 6 and the second separated portion 7 , the

trapped air wll be vented du@7to the negative
pressure which occurs at the tine of pulling out the
i nj ectionnozzle 22 out of the charging hole 8 . O
course,_the adhe3| e R @ be, injected in a plurality

of %‘?%?J]sev&ﬁl‘ﬂ“?e‘? G FPAFEHD AL | ine P\ AAUTFS §§1e

i @%}héi‘%aii‘oea%%ekﬁ%%%hfmf%?é%ar&“%%i? A9
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to be chapgedd i %t&?dl%gﬁ’%esgt LD Gladdif, de t%’te

hole 8 while pushing a he adhesive R nS|

chay @i NGIOEe the MifedivE€MIas hCedNOpbyEiR {4 Oc\_’ﬁarged
into the clearance so as to conformto the pin body

por#i €M e adbhsr paid 130 f ofeEre opilid DVEr €hé hei®pesdng
portion 14 of the charging hole 8 . Wien the pin body
porgommi 2 ™ dheclanchorhgy oD has mewc lectHdre pin 70 is
deepest porti.on of the charging hole .8, the pin head
pore¢dwsed ltavihe chaseed hinoperiagperesoroddt {greoti ghe
6C) In this case, if an arrangenent is nmade such

t hegha¥oing heke Hfwhibke Fushing Pt tdonthni dhearsvadt

been fjlled with the adhesive R and which is generated
inside the charging hole 8. As a result, the adhesive -

R flows into the clearance so as to conform to the pin
body portion %2 and is partly forced out toward the
opening . portion 14 of the charging hole 8. When the
pin body portion 72 of the anchor bin 70 has rééched
the deepest portion of the charging hole 8, the pin
head portion 71 will close the opening portion 14 (see
Fig. 6C). 1In this case, if an arrangement is made such
that the volume of non-filled portion which has not
been filled with the adhesive R and which is generated
after the ndzzle inner cylinder 33 has been pulled out,
and the volume of tﬂe anchor pin 70 are substaﬁtially
- egqual to each other, the adhesive R will not leak out
of the charging hole 8 when the anchor pin 70 is

i

inserted into the charging hole 8 in the adhesive

25 injection step. It is thus possible to substantially

£ill the charging hole 8 with the adhesive R without



after the nozzle inner cylinder 33 has been pulled
out, and the volune of the anchor pin 70 are

waeamshesred al |y equal to each other, the adhesirer/B200d/315700
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not | eak out of the charging hole 8 when the anchor

pin 70 is inserted.into the charging hole 8 in the
adhesive injection step. It izthus possible to
substantially fill the charging hole 8 with the

adhesive R withoutthe possibility of flow ng of the
adhesive R, oyt .of the _charging _hole 8 _ . As descri bed
ab598,paﬁﬁépaﬁﬁﬁthftﬁéOWﬁPEC%?oﬁhﬁo?fpﬁséfeoﬁ PHitsof the
enbgdinent, iT tge injection work in which the
adfBErYa R P8YPnfected while urging (sealing) the

seal i ng 4 nozzl | inder .

agai nst gggggég%%ﬁggp%? 1'6h éﬁggggﬁﬁé géa?g?nénﬁéfglgn

. (BE-1873beokNRES SCUhbBASheA?, WhCRAdl $6RLEESH! YBrk in
adhesive Rfromits front end can be appropriately

opghatedche Haweshaekrand ﬁagbeteah%h@ﬁerﬁrgﬁhe #sealing)

adhesive R can be caused to be fiiled uniformy from

t hendegpastngomkindBr( UANSE RBE! herk1ef olkerchgngnaer 32
hole 8 to the shallow portion thereof. Therefore, it

| sapadakhl eheoopansiegt beradbesiiveoR theschhirgient hple 8,
flowinto the first separated portion 6 and the second
sephratedzper ttnoer7 cylhedaedhési vbiRhgdtischpread the
substantially circularly with the charging hole 8
serdhrg§izs Rhéreantés) frops gndesant bet pePaRPHOR LHILN

70 and the adhesive R can be effectively operated on
t h@perated to move back and forth. Therefore, the

adhesive R can be causéd to be filled uniformly from
the deepest pértion (inner portion) of the charging
hole 8 to the shallow portion thereof. Therefore, it
is possible to cause the adhesive R to sufficieﬁtly
flow into the first separated portion 6 and ﬁhe second
separated portion 7. (the adhesive R getsvspread
substantially circularly with the charging hole 8
serving as the center). As a result, the anchor pin 70
and the adhesive R can be effectively operated on the
outer wall i, whereby a complete repairing of the outer
Awall 1 is possible.

With reference to Fig. 7, a description will now
be made about a second embodiment of the injection
nozzle 22 of this invention. In this embodiment, the

outer cylinder main body 41 is constituted simply of a

bottomless cylindrical body, and there are interposed:



outer wall 1 , whereby a conplete repairing of the
outer wall 1 is possible. Wth reference to Fig. 7, a
waelewenigaed on will now be nade about a second ebP@DaR20@Ti15700
of the injection nozzle 22 of this invention. In this
enbodi nent, the outer cylinder main body 41 is
constituted sinply of a bottoabess cylindrical body,
and there are interposed:a disc 81 which is the sane
in diameter as the inside dianeter of the rear-end
closing cap 43 (qutside dianeter of, the nozzle outer |
cyld ?‘Eaif)l PEYYFIB S - the same R ARt 38 rFhig Bpside
The,di sc. 81 has_forned therein a rod-pengtrating, hole
BLLHIRIET ©lorthhd SHest it s foutds
aboye- i 0d- i ting ho 56, .
ot Bl (FIOHIRR SO e Ol B8y 520 s
MRAETL Y4 M (S 020 S PoiE PNaR] i aGe s (fiEmea
out er c;%%nd_er marffdr?;l %o yggjgéln a state%%clwﬁll _csh the
sabomeer&as o i hsgl &éﬂé%ﬂﬁl%%i@%ﬁ&%‘fhl@'{é "gf 8¢he same
are enclosed with the disc 81 being sandw ched
t hed 2ed e M s thge Aoy aNEEs Deive@ Nrdédei sk ef iy | hoterss .
mai n body 41 and the rear-end closing cap 43 is sealed
by wheamstlnd fdwer chisd Slos g tdwgs ,4Atid hendaged - emda
" portion of the nozzle inner cylinder 33, thereis
pr ostickeadded praysenr evetei vhagrédangred enipdrakbcenvbace of
the discharge pressure (injection pressure) of the
adhielse veurer chkelndgeciath ey the Helhest veteli behapyeh the

port. 63 into the . )
10 .above-described O-ring 45 and the second O-ring 82 are.

enclosed with the disc 81 being sandwiched therebetween,

the clearancé‘between the outer cylinder main body 41

and the rear-end closing cap 43Ais sealed by means of

the disc 81. -

15 Further, at the front-end portion of the nozzle
inner cylinder 33, there is provided a pressure-
receliving fiange 83 which receives the discharge
pressure (injection pressure) of the adhesive R to be
injected from the adhesive discharge port 63 into the

20 charging hoie 8. The pressure-receiving flange 83 is
constituted of an O;ring which is fit onto the

- periphery of the nozzle inner cylinder 33, a collar
portion fixed to the periphery of the nozzle inner
cylinder 33, and the like, and the outside diameter

25 thereof is formed to be slightly smaller than the

diameter of the charging hole 8. 1In addition, the



charging hole 8 . The pressure-receiving flange 83 is

constituted of an O-ring which is fit onto the
weeeo7pkseedy of the nozzle inner cylinder 33, a POI/IE006/315700

portion fixed to the peri phery of the nozzle inner
“cylinder 33, and the |ike, and the outside dianeter

thereof is forned to be slighBly smaller than the

di aneter of the charging hole 8 . In addition,

t hepressure-receiving flange 83 serves as a position

sto er to restrjct the receded osition of the nozzle
r¥g‘$ St:‘i}’rl?eno‘éerc%‘é’l% a%%ﬁi’eesde%%rar &é‘%ﬁ%‘ijcﬂfber

bl ogk 62 tted h t f the
AR Y T | AT P 1 n‘bhzezlre““e

' n%ﬁﬁu§%|d§¥kﬂdé¥3j§5 WH1§%£%§ é%%}ég% cﬁ%s ggEgﬁber

t'he operati’on r e ad esi ve

fildesbd o ¢ gu5ﬂ¥ggé§ng hole 8 fron1the_deepest

portion toward the inlet side. At this tine, the

sadhesi ve yRdeaghes ditedQsd tdond ddifesive R is started
pressure-receiving flange 83 and functions to push the

pr ess W estanei M Mhifdrange GodHvarihide @petidgr 33 is
portion 14. In other words, as the injection of the
adhesiatk o plogreebsasced o siozidre bynnegarey o hdee 33

" gradual ly recedes by neans of the pressure- receiving
f | apera@3iomnebd el adiesiadhdd vk gettss fiillesll iinttoo the
the charging hole 8 fromthe deepest portion thereof.

Forchaggigie hale dasfieramettie rdeeneffareaed oridwrd the

wi de and | arge, the_recedi ng of
10 inlet side. At this time, the adhesive R reaches the

position of the pressure-receiving flange 83 and
functions torﬁush the pressure-receiving flange 83
toward the opening portion 14. 'In other wo;ds, as the
injection of the adhesive R progresses, the nozzle

15 inner cylinder 33 gradually recedes by meéns of the
pressure-receiving flange.83, and the adhesive R thus
gets filled into the charging hole. 8 from the deepest
portion thereof. For example, in case the first
separated portion 6 is wide and large, the receding of

20 the nozzle inner cylinder 33 stops, despite the
repeated pumping, wﬁen the pressure-receiving flange 83

- of the nozzle inner cylinder 33 (adhesive discharge

port 63) has reached the first separated portion 6. In
such a caee, the operation rod 54 causes the nozzle

25 inner cylinder 33 to recede so that the adhesive

discharge port 63 faces the second separated portion 7,



the nozzle inner cylinder 33 stops, despite the
repeat ed punpi ng, when the pressure-receiving flange
W(83000)ﬁ)182he nozzl e inner cylinder 33 (adhesive PCHIIa0GEES5700
"port 63). has reached the first separated portion 6 .
"In such a case, the operation rod 34 causes the nozzle
i nner cylinder 33 to recede s@1t hat the adhesive
di scharge port 63 faces the second separated portion 7

, thereby injecting t he adhesive Rinto the second
separ at portion, 7 However,. in case the first
sepgﬁ%ﬁéiy
nozzl e inne lind er, 33 _continues _and, as.,a

t he® TRt T rP 5t E 1R hdh&SRAY R i it FRE ¢
b
er UL Ee po a‘?%eéaf)?%g%u%f i'f%ﬁ R R )

p’o‘H‘F%‘fﬁ%g i e rfpesive B bR nporserend
é% &?rst

bet
the,di élglmeét%\;hﬁ ,gé é @n@ozgé € i pO&L1 e,
cylinder 33 1s ] uste naln e si1ding

5. re\ﬂhétﬁpy@cﬂoﬁf@fn@z@@am@@ﬁe ylix@@@rt@é_mmt
the sealing nenber 44. This pressure-receiving flange

83 £aph vl 560 SEPVEL G 1 NSe ORBRE AL HOSs TBIDEr Tofe WAimnce

i nvention. In such an arrangenent, the above

- désetwdad dperd@tsadtargs Bdessunotof eciue radhesd¥td R and
reference to-Fig. 8 , a description will now be nade
abothe atiming erbochnenthefrededing eef i ore Mmoozt ke 2nnér
this invention. In this enbodi nent, the outer cylinder
naJ%Ykkﬁ@eE13$sl$mﬁﬁ9%ﬁt%db®%%%%¥é%% EYe i sbkdted body,

and the operation rod 34 is forned to
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. resistance of the nozzle inner cylinder 33 against the

sealing member 44 . This pressure;receiving flange 83
can also serﬁe as the operation member of this
invention. In such an arrangemént, the abqve—describéd
operation rod 34 is not required. ’

With reference to Fig. 8, a description will now
be made about a third embodiment of the injection
nozzle 22 of this invention. In this embodiment, the
outer cylinder main body 41 is made of a bottomless
cylindrical body, and the operation rod 34 is formed to
be larger iﬁ diameter than the above-described examples.
Further, the above-described communication opeﬁing 64
is penetrated at a front-end portion (portion to be
connected with the nozzle inner cylinder) of the
operation rod 34. The rear end of the outer cylinder

main body 41 is arranged to come into contact with the

O-ring 45 through which the operation rod 34 is



be larger in dianeter than the above-descri bed

exanpl es Further, the above-described conmunicati on
woep@niorng264 is penetrated at a front-end portiPCI/JP2006/315700

(porti-on to be connected with the nozzle inner

cylinder) of the operation rod 34. The rear end of the

outer cylinder main body 41 i82arranged to cone into

contact with the O0-ring 45 through which the operation

rod 34 isinserted. In this case, too, when the

rear-end closing cap 43 containing therein the O-ring |,

45 I e d It 1t E358r| ﬁl?é’rng]@nt &S &&2rsifgd closing
- portion of the outer | inder_main body 41,.the O-ring
s e RS RO W TR oif B7EeTRd nto

out [ ' y_ 41 and. w iy 1 i

opers ot P b1 Y M Bk dolf B8 iShueen

ODRLALL AT qeh 3¢ f,éc%;o TeaHO De-1.0 Opy ddndll B 1000

thart the di aneter of the nozzle I nner .cylinder 33 .

5ACCRI 1 1 A1 Sh@rF gt tor WD dlteed N RLIA@ Hain
the adhesive Ris started fromthe deep portion of the

chasgiy g hadred 8vi tth arisd ad Bi d ThgWdedr 4 tieomozad e34 nner
cylinder 33 is advanced, the internal pressure in the
I nt er mediiat edqubissiage, 485 bbeoneibdd gimyven tthd heperation

" progress of the injection. At this tinme, the interna
pr essr¥ ofs thermed et orelod at @r s shyed U8nsteonghan achs
on the end surface of the operation rod 34, thereby
caukiane ieie tozAre nodeke cirneery Bnder gt hdudiqaprding to

recede by neans of the operation rod 34. |n other .
10mor?E%Stqﬁf%Rﬁ%W%Pt' when'the injection of the adhesive R

is started from the deep portion of the charging hole 8
in a state in‘which the nozzle inner cylinder 33 is
advanced, the internal pressure'in the intermediate
passage 48 becomes higher with the'brogress of'Ehe
15 injection. At this time, the internal pressure of the
intermediate passage 48 strongly acts on the end
sﬁrface of the operation rod 34, thereby causing the
nozzle inner cylinder 33 to gradually recede by means
of the operation rod 34. In other words, the nozzle
20 inner cylinder 33 can automatically recede without
operating the operaﬁion rod 34 to recede. As é"result,
- the adhesive R can be sufficiently injected over a
range from the deep portion to the shallow portion of
the charging hole 8. 1In this case, too, the balance

25 between the internal pressure of the intermediate

passage 48 and the timing to start the receding of the



i nner cylinder 33 can automatically recede w thout
operating the operation rod 34 to recede. As a result,
wWo b@7atiesi ve R can be sufficiently injected OREr/JRR006/315700
range from the deep portion to the. shallow portion of
the charging hole 8 . In this case, too, the bal ance
bet ween the internal pressuresgef the internediate
passage 48 and the timng to start the recedi ng of
t henozzl e inner cylinder 33 is adjusted by the sliding
resistance of the operation rod 34 against the O-ring
45 naxzlyy irier AYIhndet &3 st wied Hy sthelisgiding
. resistance agai nst the sealing nenber 44, as well as |,
by Tl shadift & Jihe RPYFEriat 3iPd otf aijith the O-ring

reference to Figs. 9A and 9B,. a descriptiqn wilJ_ now

e b ol T e ares ok el
fourth rrbnodei rrentippsf tt ies [ nvlenti on[pémblenr t&e ig}é evc,:%j'llonas b
noZ8% of° tHE Ehbod rent - tHe "CohnectTon A m i3° Y

SCONIEC A LA &%, 10 G fley ofod Dy nozzl e outer

cyl i'nder

€ no ner  cylinder 33 has fixed

thereto, winiplace fnddeStoRper & RS ONipti
bl ock 86 w(lgﬁ ston porﬁi on) which i%l i%rﬁrkisﬁ?gdi ng cont ac]%tlorl

Wity Tihendvnse il d agsowf dhei gzt Sord WSz Ly | 2 N0 cording
- 32. Further, .a comrunication opening 64 is formed near

t hetd roMownftH hamfp dimen bl @ kelBts dnvddit Soitasan ithd s

so arranged that the piston block 86 recedes upon

r ecienjc tofort heozziteradl opredsissirembed trven § Nt Exereckhmtection

passage 48 of the nozzle outer cylinder 32.
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arm 31 is connected to the front-end side of the mnozzle
outer cylindef 32. Thé nozzle inner cylinder 33 has
fixed thereto; in place of the stopper block 62, a
piston block 86 (piston portionf which is in sliding
contact with the inner surface of the nozzle outer
cylinder 32. Further, a communication opening 64 is
formed near the front of ;he piston block 86. In this
cése, it is so arranged that the piston block 86
recedes upon receipt of the internal pressure in the
intermediate passage 48 of the nozzle outer cylinder 32.
In a state in which the nozzle inner cylinder 33 has

moved to the advanced position (in which the operation

- knob 68 is in contact with the rear-end closing cap 43),

the piston block 86 is positioned close to this side
(near side) of the passage opening 50 (see Fig. 9B) and,
in a state in which it has moved to the receded

position, the piston block 86 is in contact with the



In a state in which the nozzle inner cylinder 33 has
noved to the advanced position (in which the operation
w8224 s in contact with the rear-end cl osi POI/EEP06/315700

43) , the piston block 86 is positioned close to this
side (near side) of.the passage opening 50 (see Fig.
9B) and, in a state in which B# has noved to the
receded position, the piston block 86 is in contact
with thebottomed portion 4l1a of the nozzle outer

| 3 . Fig,. 9A).. Wen the injecti f_th
YOI SF 80 G S A les (Rl ekl o plathes,
: Chaf%d%%‘%'l e9;§) in a state in which the nozzle inner

cyl I is ‘advanced, the internal pressure in the

i nt er rediyl &, RARS YL eﬂ&jﬁﬁw?scﬂu! Whmdd f,d he P W £ea

of the injection. Wien the internal pressure in

| NteFsR i CaAS SHde Hi$h REEOPRS MhReIng b e | §1L 85 Nl state
pressure acts on the piston block 86 and causes the

5N0z7l evhivier iy | ndwier e 3chd&r Rtiuaddy IBCEICdDYan®@adS the
of the piston block 86. Nanely, w thout the necessity
of pesaid Ngtesswoeden tttee ot aitthedy 4 06l Bdssdde 48
nozzl e inner cylinder 33 can automatically recede,
wheretymashehiginesi e e prdersss foLi B | injegetoed When

" the portion over a range fromthe deep portion to the
shatt®w perEidh wfesHEre hdr gilty Hotermediate npgssage 48
alternatively be so arranged that the adhesive passage
36 RFCIIRS dHHRRT i orPiaF MBae TR brRFRHEHCS G C DR cElOn

to the frant and rear_of the
10 pggton(gaoék Sg and causes the nozzle inner cylinder 33

to gradually fecede byvmeans'of the piston block 86.
Namely, withdﬁt the necessity of operating to recede
the operation rod 34, the nozzlé inner cylipder 33 can
automatically recede, whereby the adhesive R can be
15 sufficiently injected to the portion over a range from
the deep portion to the shallow portion of the charging
hole 8. It may alternatively be so arranged that the
adhesive passage 36 of the connection arm 31 is
branched for connection to the front and rear of the
20 piston block 86 (to thereby form a double acting
piston), whereby the‘advancing of the nozzle iﬁner
- cylinder 33 is also automatically performed by

switching of a valve.



pi ston block 86 (to thereby forma double acting
pi ston) , whereby the advancing of the nozzle inner

w@ydo7noee4 33 is al so automatically perfornmed bRCT/JIP2006/315700

switching of a valve.Clainms 1 . An injection nozzle

- for use in a pinning nmethod, the injection nozzle

5

bei ng adapted to be nounted o¥s an injector main body
while in use, the pinning nethod being perfornmed by
i njecting an adhesive into a charging hole bored into
a franmework to a predeterm ned, depth through a
Llnlshlng mat eri al , the |nj%%?+%ﬁ of the adhesive
ei ng nagde whil e sea an o ortion_of.the
1 So508 8

char gi ng *hol &% %ﬂ%e? t?%ﬁz oRpristng’ 1nnln9

copssen esgag%@t&%nogotz@%_e' B3 0% L AR yand

°8n a € passage I n comuni cation with the

'n %%5%01”%&9 aR0d¥y e%t%qz%ano R %Illlréd 6 SHHRONHERA

he connection arm and having therein an
'n 8B oA @ tRRIS #EE nig ped PRt yON nfidddt it an adhesive
esi ve passage, the nozzle outer cylinder also
ha\iln_rtg) al chafroQmly el o e iatseal IMGnEt Hor
seal ing the opening portion; a nozzle inner cylinder
el @gaddeg niined glerttie eahighy areribershamdg beitegrial, the

- slidably supported inside the nozzle outer cylinder,
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t he miezAlien wrferthey [ddiveyi ieaiaigg made while sealing an
opening portion of the charging hole, the injection
nozzle comprising:

a connecfion arm mountgd on the injector main
body and haviﬂg an adhesive passage in communication
with the injector main body;

a nozzle outer cylinder suppérted by the"
connection arm and having therein an intefmediate
passage in communication With the adhesive passage, the
nozzle outer cylinder also having at a front end
thereof a sealing member for sealing the opening
portion;

a nozéle inner cylinder elongating through the
sealing member and béing slidably supported inéide the
-nozzle outer cylinder, the nozzle inner cylinder having
'formed, at a rear end thereof, a communication opening
communicaéing with the intermediate passage and, at a

front end thereof, an adhesive discharge port; and

an operation member capable of moving the nozzle



fornmed, at a rear end thereof, a conmmunication opening
communi cating with the internedi ate passage and, at a

wo ewnbieed t hereof, an adhesi ve di scharge portPCHEMRLIEB15700
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operati on nenber capabl e of noving the nozzl ei nner
cylinder between an advanced position where the
adhesi ve discharge port |ies geep inside the charging
hol e and a receded position where the adhesive

di scharge port lies shallow inside the charging hole.

2 . The injection nozzle according to claim1l ,

whéneen théingerabetwesenber aizavorfepbedtiont Whereathe
end of the nozzle inner cylinder and is constituted of
a pdbesswapdisababee ePshgaipagderpoighitdhethearhanging
of the nozzle outer cylinder. 3 . The injection nozzle
ackEergi ABdt® EpapArg POﬁh@F@PnWPﬁﬁenBEEIédhﬁﬁéVe

cyli nder and the operat on nmenber ,are constituted of
anditfifBaFar BPpE Egeﬁna rOLA¥AIPREIBehBEr SPRRGLRG Bole-
through a peripheral wall thereof . 4 . The injection
nozzl e according to claim2 , wherein the operation
menber ig f Y ' te : t

of the nozzIerl{glsglnIE e{\%oen }Cg%?jgg a#%%ﬁ%%c’%?%h%%}gz e

acﬁﬂégbﬁ tReCLBLPLLionf HERBEL §QMBLLhRLEYeA +B theNkear

end of the nozz?e I nner cy |nger a pressure-recel ving

f'l apgeckorntessi¥189iandirsehaid@cRr 858UL8 ebnkRetuted of
adhesive injected fromthe adhesive discharge port

I Nnhorblesnhpegi ngmbekeebongdhengnitBebugh BB2Zlkrear end of
according to claim1l ,
the nozzle outer cylinder.

3. The injection nozzle according to claim 2,
wherein the nozzle inner cylinder and the operation
member are constituted of an integral pipe haviﬁg

formed the penetrating hole through a peripheral wall

thereof.

4. The injection nozzle according to claim 2,
wherein the operation member is formed to have a

diameter larger than that of the nozzle inner cylinder.

5. The injection nozzle according to claim 1,
further‘comprising at a front eqd of the nozzle inner
cylinder a pressure-receiving flange for receiving a
discharge pressure of the adhesive injected froﬁ the

adhesive discharge port into the charging hole.



wherein the nozzle inner cylinder has a reinforcing
menber for reinforcing the portion which forns the

W@ ooumors2eat i on openi ng and wherei n the rei nf oreCTIgP2006/315700
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menber serves as a stopper for restricting the receded
position of the nozzle - inner cylinder. 7 . The

i njection nozzle according to3zlaim1 , wherein the
nozzl e outer cylinder conprises: an outer cylinder
mai n body of cylindrical shape; a front- end cl osing
cap for closing the front end of the outer cylinder
mai n body; and a rear-end closing cap for closing the

rear end of the outer cylinder_min bogx, and mhe[eln
the fronf- e ec}%%?ﬁﬁl %pn?éz%%u%?%ﬁr n?hEooﬁ%é?m ‘

cylh der n bod 1l ;8 statelof %. 5base
por erﬁ e "S& IFn&nngﬁbSV Bgt afh? car}n
0“&%%\5% 'f%qerre%'f%#q_% the E'}%lo%l GLicn f% $he

according to clai erei A the rear-end I on of

t heohamalie a't@.%%r op¥hlinde ran'ds whleWided ny thig f@r%tl%
portlon whi ch cones into sliding contact with an I nner

Ci mewpker @Ree el akhe ResPpR oW re¥ldmderingd theAreceded
pi nning method for repairing a wall nenbernmade up of a

fr poewailbnapd ahkl miokilrg ifmieer icgll.indee .met hod bei ng
performed by using an adhesive injector made up of the
i'njection nozzle and the injector main body having the
i njection nozzle nounted thereon according to claim1
, the nefhodTeenpriefhgorheosripsaccording to claim 1,

wherein the nozzle outer cylinder comprises: an outer
cylinder mainﬂbody of'cylindrical'shape; a front-end
closing cap for closing the front end of the outer
cylinder main body; and a rear—énd closinglcap for
closing the rear end of the outer éylinder main‘body,
and wherein the front-end closing cap is coupled to the
outer cylinder main body in a state of sandwiching a
base portioﬁ of the sealing member  between the cap and

the outer cylinder main body.

8. The injection nozzle according to claim 1,
wherein the rear-end portion of the nozzle innér
- ¢cylinder is pro&ided with a piston portion which comes
- into sliding contact with an inner circumference of the

A}

nozzle outer cylinder.

9. A pinning method for repairing a wall member



of : boring a charging hole by penetrating through the
finishing material into a predeterm ned depth of the

w0 e@mevkaek; injecting with the adhesive i njectPCT/i1e06/315700
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adhesive into the charging hole while sealing an
openi ng portion of. the charging hole; and charging the
charging hole with an anchor a4 n which anchors the
finishing material to the framework, the charging hol e
being injected with the adhesi ve. ,

made up of a framework and a finishing.material, the
method being performed by using an adhesive injector
made up of the injection nozzle and the injector main
body having the injection nozzle mqunted thereon
according to claim 1, the method comprising the steps
of:

boring a charging hole by penetrating through the
finishing material into a predetermined depth of the
framework;

injecting with ;he adhesive injector the adhesive
into the charging hole while_sealing an opening portion
of the charging hole; and

charging the chérging hole with an anchor pin

which anchors the finishing material to the frémework,

the charging hole being injected with the adhesive.



