TI TLE OF THE | NVENTI ON Saf ety Mechani sm Enpl oyabl e i n Abrasi ve Suspension
. Jet Machine BACKGROUND OF THE I NVENTION Field of the Invention 5 The
present invention relates to a safety nechani sm enpl oyable in an abrasive
suspension jet machine. Description of the Background Art A water jet
machi ne machi ni ng a wor kpi ece by spraying high-pressure water onto the
wor kpi ece is enployed in general. Throughout the specification, it is
assurmed 10 that "machi ning” includes chipping, perforation, cutting,
polishing and the like. In machining with the water jet machi ne enpl oyi ng
hi gh- pressure .water, the pressure of the high-pressure water nust be
reduced for T$efEIQOF THEINNVENTIGNSe of energency. A nmachine using-

hi gh- pressure water containing an abrasive (abrasive ?rains), i.e., the

so-cal | ed abr asi vefetydvieehanism Fmployande indAbaasive Suspe et Whickinebr asi ve wat er
jet 15 machyj S to solve problens in a nmachine
sprayi ng hi %ﬁggéw%i@ﬂm no abrasive onto a workpi ece, and
can i nprove p{Eebi L Meffidd ci ency by enpl oying high-pressure water
cont ai ning an abrasive as machining water. This mnachi ne enpl oys garnet,

- sili.cabor al um n(ie prasele imentibe rekdesasiasefefy médantsm gadeyadleandn abiagive 4 of
Japanese Patent Laying-Qpen No, 3-066600 (1991), for exanple). 20 Various
types of absaPeneonst BAChRE: pmchi nes have been proposed. Three types of
such nachin%ﬁmgi mﬁ%%ﬂ%ﬁi&k%&%ﬂdAIPe first type of machine is a machine
enploying a Tethod °r efertedl 10 as an abrasive injection jet system (refer
to "Devel opnment of wiit RE madiihe MatHisihe B & oMaidUedg sphying Hikepidedivaer and ei ght
others, Hiroshinma Pref%ct.ural Techn%l o&%esggrgﬁwlr}r%st%q?ﬂte Report No. 15
(2002), Augwsto thg workgoece ipemployed inrgendgalex ThydughoutAbe spagifisgtion ittihpssumad hi ne,

i xed Tt o #hSnERBuLE ae A fPrbig AT R e aAranne L ReRRE R B coour o
wat er  cont aiy ARirdgheitHARE Ikt Setl rRachide RUPRYISUBH PR sdups Wated 188 Pre@durd Bthe

high-pressure water must be reduced for safety reasons in case of emergency.

A machine using high-pressure water containing an abrasive (abrasive grains),
i.e., the so-called abrasive water jet machine is also employed. This abrasive water jet
15 machine has been so developed as to solve problems in a machine spraying high-pressure
water containing no abrasive onto a workpiece, and can improve machining efficiency by
employing high-pressure water containing an abrasive as machining water. This
machine employs garnet, silica or aluminum oxide as the abrasive (refer to page 9 and
Fig. 4 of Japanese Patent Laying-Open No. 3-066600 (1991), for example).
20 Various types of abrasive water jet machines have been proposed. Three types
of such machines are now described. The first type of machine is a machine employing
a method referred to as an abrasive injection jet system (refer to "Development of Water
Jet Polishing Machine" by Shuko Munehiro and eight others, Hiroshima Prefectural
Technology Research Institute Report No. 15 (2002), August 29, 2002, p. 31, for
25 example). According to this machine; an abrasive is supplied to a mixing chamber of
.-an abrasive nozzle, and mixed into high-pressure water in this mixing chamber. The
high-pressure water containing the abrasive is sprayed from the forward end of the

abrasive nozzle at a high speed.  Also in this machine, the pressure of the high-pressure
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abrasive nozzle at a high speed. Also in this machine, the pressure of the
-high-pressure 1 water nust be reduced for safety reasons in case of
energency. Further, a valve and a discharge path connected to this valve
are provi ded as safeguards connected to a pipe inmmediately upstream of the
abrasive nozzle, in order to reduce the pressure of the high-pressure water
(refer to an on-off valve 30 and a dunp (disposal) nozzle assenbly 5 28 in
the lower left to lower right colums in page 9 and Fig. 4 of Japanese

Pat ent Layi ng=Open No. 3-066600 (1991), for exanple). According to this
structure, the valve is opened in case of energency, upon conpletion of an
oper at i on etwaterfhwst b¢ eadeced foh eafptyeeasanseinshset dfentvrgdncpr eBsthes, avalverandan be

reduced by dj schar D t he h}ﬂ essure ter through the discharge path.
Rt macHisarey b fopmrcistud S WRS e pron Gk e Sewn&atﬁﬁtq REIPH] schar ge
path contai riﬁmié&a?egf !%%fr\éﬁn of it a%%ﬂz@%&if@% BideMRE NG %ihg ?&Ereg@ i ncl uded

i n abrasive suspen j et I nes, enploying a net to as

i ndi rect purhighagrefsuedf witet (ref'eD&)/ai opoffrtlve 80 aﬂmadnmﬂ)e(ﬂlsﬁ’@dal)shzﬂgadvaﬁbly ne" by
Shuko Munehiro and eight others, Hroshima Prefectural Technol ogy Research
Institute RS$IntheNowerllstt toboyger rlgl\ngcvjmmszlg pag@@znd Big. i@féapaam Pategt 2, f or

eci protat i A REER Tar e RERC NG Bl sPBIOy cdekro Mgl Ry iRl "

(suspensi on)yalve QN EnBd ﬂﬂca@é‘ofa&ﬁé%géﬁé? ﬁﬁ@)n%oﬁip%%ﬁ%?gn %bé’fﬁﬁoﬂ &cSt?ﬁé?éifoi’en a
| ower portion of the storage vesse pressure water supplied from an

upper porti dhe pfessuneofsthe hgganmsﬁeizatermaeias eeiulcbtéby dstimrging thEhigh-pressere

machi ning water (s s d.froma nozzl.e at a h 20 speed. The third type
oF rachi ve. ity R e CrcheIEaat. | 1 15t Barhve. SR ST SMF Sitel AREHTH

enpl oy{@g a1ﬁ§hg qh‘ﬁ&£@%£%m5q”ﬁ a E@ﬂggepr|n0|ple (refer to "Developnent

of Water Jet Po I ng I ne 0 Minehiro and ei ght others,

Hi roshi ma Pr ef ecThersatonbagpenel mwnrﬁesemac}hné mﬂudedtlﬂe abtagios SuSMmoih&et( 2002),
August 29, 2002, p. 25 31 and Fig , for exanP In this nmachine, no
isolator is rpac@meaee@glqylrgg %mgﬁhggée 9@9,@@ as indirect pumping (refer to "Development

of Water Jet Polishing Machine" by Shuko Munehiro and eight others, Hiroshima
Prefectural Technology Research Institute Report No. 15 (2002), August 29, 2002, p.

15 31 and Fig. 2, for example). In this machine, an isolator provided in a storage vessel in
a reciprocative manner partitions the storage vessel. Machining water (suspension)
containing an abrasive in a dispersed state is stored in a lower portion of the storage
vessel. High-pressure water supplied from an upper portion of the storage vessel
presses the isolator. Thus, the machining water is sprayed from a nozzle at a high

20 speed.

The third type of machine is a machine, included in abrasive suspension jet
machines, employing a method referred to as a bypass-principle (refer to "Development
of Water Jet Polishing Machine" by Shuko Munehiro and eight others, Hiroshima
Prefectural Technology Research Institute Report No. 15 (2002), August 29, 2002, p.

25 31 and Fig. 2, for example). In this machine, no isolator is provided in a storage vessel.
Abrasives are stored in a lower portion of the storage vessel in a sedimented and
deposited state (precipitated state). High-pressure water supplied from an upper

portion of the storage vessel through a bypass presses the deposited abrasives. Thus,
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Abrasives are stored in a |lower portion of the storage vessel in a

.sedi nented and deposited state (precipitated state). Hi gh-pressure water
supplied froman upper portion of the storage vessel through a bypass
presses the deposited abrasives. Thus, -2 the abrasives extruded fromthe

| ower portion of the storage vessel are sucked into the bypass and m xed
into the high-pressure water in this bypass, for formng m xed water.
Thereafter the m xed water is sprayed froma nozzle at a high speed, for
functioning as machining water. 5 Also in each of the aforenmenti oned second
and third types of machines, the pressure of the high-pressure water stored

i n the storapeabresedlexiugdd fb@nrtl@éjlé%ﬂ b@ion of teQtotagRs N brel shckedSBtoGhe
energency. Therefore, a valve and a d| scharge path  connected to this valve

are provi ded:yagssgad evedrints the higharessureovaterin ghis bypsswfertforying upsadreaten of t he
nozzle, sim the first.t mac hi 1 he thi.r pe. of machi ne
and the safe ﬁ ”?‘ﬁé‘}l’é‘?ﬁifw fepls ﬁ%y?géefnﬁ ‘?:Qé%ﬁ?t ag@géPF%to \C/lﬂ‘“i OP‘é’EéF ence to
Fig. 3. Fig. méhln%ncgﬂ\vm‘:p(:k di agram schematically showi ng an abrasive
suspension jet ma ne enpl oying the method referred to as the

bypass-Hri nci pl e. Alkamreaot ofthgaforémemtiched e¢c@he dnd thifdhises df @nachinesatticon i s

schematically illustrated in a properImy] sinplified or exaggerated manner,
in order to Epsyple giyhe gh-prespyre weatersiqregin th%stgmmessr%l g be seducedfofachi ne

enpl oyi ng theen Iteaé) dsrme;]a%é LEdnEDe %t bI‘%ere%’rgazls\?a] nQC'cH c%a%l%%e@lz connect ed

hi gh- pressur’e Pesdt ter “source

to high- preS@uﬁ&té&%ﬁm}, vamsa dpn@mb@as’%sdfégﬁaﬁl@baﬂqemdaa a@ipst itimedRitdly Pi pe 2.
A pressure pipe 4 is so provided as to branch frommain pipe 2, and

connect ed tdlmﬁeaZQOGﬁlp@wZZﬁQrS!mldmlydb the fitshiyps of HRglingr essure wat er for
pressuyl zation fI ressur sure val ve rovi ded on
Tt I hedi ace. o s o 5 PircBiae Bnd s Sateen i PerT e ho seBr e s uppl y

pipe 71 CORRERiAtilieRted2bes FROB I 01k 9% 4 BBl HagAABharicBMARbiRPLAST Ve
supply pipe 7 1s connected to main pi on a downstream si of the

abrasive suspension jet machine employmg the method referred to as the

bypass-principle. Each of Figs. 1 to 3 related to this specification is schematically

illustrated in a properly simplified or exaggerated manner, in order to simplify the
15 illustration.

As shown in Fig. 3, the machine employing the method referred to as the
bypass-principle has a high-pressure pump (high-pressure water source) 1, a main pipe 2
connected to high-pressure pump 1 and a nozzle 3 connected to an end of main pipe 2. |
A pressure pipe 4 is so provided as to branch from main pipe 2, and connected to an

20 upper portion of a tank 5. High-pressure water for pressurization flows in pressure
pipe4. A pressure valve 6 is provided on an intermediate portion of pressure pipe 4.
An end of an abrasive supply pipe 7 is connected to a lower portion of tank 5. Another
end of abrasive supply pipe 7 is connected to main pipe 2 on a downstream side of the
portion of main pipe 2 from which pressure pipe 4 branches. Further, a decompression

25 pipe 8 is connected to main pipe 2 on an upstream side of the portion of main pipe 2
connected with abrasive supply pipe 7, to extend toward an outlet 10 through a
decompression valve 9. Decompression pipe 8, decompression valve 9 and outlet 10

constitute a decompression piping system 11.
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portion of main pipe 2 fromwhich pressure pipe 4 branches. Further, a
.deconpression 25 pipe 8 is connected to main pipe 2 on an upstream si de of
the portion of main pipe 2 connected with abrasive supply pipe 7, to extend
toward an outlet 10 through a deconpression valve 9. Deconpression pipe 8,
deconpression valve 9 and outlet 10 constitute a deconpression piping
system 11. -3 Water containing abrasives is stored in tank 5. In general,
the abrasives are stored in a |lower portion of tank 5 in a deposited state.
I n other words, high-pressure high-concentration water 12 containing the
abrasives in a high concentration is stored in the |lower portion of tank 5.
‘On the -other handwafet edirtihias SbvaGivs i€ SfdretBih @ankls3 In SERShIANHel Bkdsk/e6 BRL @l Ni ng
no abrasives is stored in an upper portion of tank 5. A stage 14 novable in
t hree di r ectstand ing loweapartin o€ sAnk St in waleposited ptatevi de dthenderds) bghtesdyureand a-

wor kpi ece 15.is fixed to the uypper  surface of stage 14 by adsorption,.

cohesi on oriv%cor}cmt&twwaéervﬁrq%mage%g@ @Sy  THRteRRCEH TR Y ﬁaregrma

sem conduct fer b i i é i ri2chi p nmount ed
on a1 oad fraaiF oRIERRTER 3 IOK ARG G M Shr BB 8150

speci fikcat i anbsthit@ally @oitainih Gb-aprRFveslsetord fran uppek poaties of fankls- pressger e wat er
for pressurization to be supplied to tank 5, as well as either or both of

hi gh- pr essurk mpyhleiairen diregtionnXwit and Zrespastively iprpvidedendsr npedad.wader 13

intank 5. A i £t br asi ion . et.machine shown in Fig.
3 s now  deNeipien > fred B Rnr Al SR PRSP dE Nt Lo ve s
i's so openedjyehatrhiskiorkfiee 8 aRESSS4M QI MEHRE of 8 keRicBBdIbbradfbiOftepared UPP! i ed

to tank 5 through pressure pipe 4 and fresh water 13 pressurizes
hi gh- concentbyatesiorsealmg @rsethionduct@rdhifomosdted biea deaddratriens ,a printgghbazodyfent r at i on

wat er is sucked into pmin pipe 2 through aphrasive supply, pipe 7 due to
f1 owi nt wat eerxamgq. s—ln O‘ftltB&ﬂF‘Fﬁ’ﬁicﬁu%iﬂﬁqﬁ'i“bg“é"ﬁﬁes%‘r%&g rp&‘é@%ﬁ??e. Thus,

the abrasiwv i i L Gh= } i t he
1 225 A GROLaLIR 9 B AOOE TN AR LA 4 R AR e
sprayed fronofhiglzhesshirahigh-cofdegiratiqreester 1 Dandf higlcpressure Gresiswaer hd in tagk SHat er
16.

An operation of the abrasive suspension jet machine shown in Fig. 3 is now

described. While decompression valve 9 is closed, pressure valve 6 is so opened that

15 the high-pressure water for pressurization is supplied to tank 5 through pressure pipe 4
and fresh water 13 pressurizes high-concentration water 12 in tank 5. At the same time,
high-concentration water 12 is sucked into main pipe 2 through abrasive supply pipe 7
due to flowing water (not shown) flowing in main pipe 2 at a high pressure. Thus, the
abrasives contained in high-concentration water 12 are mixed into the flowing water in

20 main pipe 2, to form mixed water, This mixed water is sprayed from nozzle 3 at a
high-speed, for functioning as machining water 16.

In the abrasive suspension jet machine including each of the aforementioned
second and third types of machines, however, the following problems arise when the
pressure of the high-pressure water is reduced in tank 5:  The first problem results from

25 the abrasives contained in the high-pressure flowing water discharged through -
decompression piping system 11.  More specifically, decompression pipe 8,
decompression valve 9 and outlet 10 are worn and damaged by the abrasives.

The second problem results from connection between decompression piping
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I n the abrasive suspension jet machi ne including each of the aforenentioned
-second and third types of machi nes, however, the follow ng problens arise
when the pressure of the high-pressure water is reduced in tank 5: The
first problemresults from25 the abrasives contained in the high-pressure
fl ow ng wat er di scharged through deconpression piping system1l. Mre
specifically, deconpression pipe 8,  deconpression valve 9 and outlet 10 are
worn and damaged by the abrasives. The second problemresults from
connecti on between deconpression piping -4 system 11 and anot her pi ping
system (main pipe 2, high-pressure punp 1 etc.) in which the high-pressure
flow ng wat ggstéhdWaind hhbtherGRPIAE SYsté (elhih P&lel 2/ highaitesstiftepdind N efRNas Sl
flow ng water into deconpression piping system1l1l. Mre specifically, abrupt
change in tth@highwsslakélswpiga&wemg@ns.déﬂdms@iomrdimaﬂlw@a@s fhg highenresgureor
cl osed), to cause 5 nechanical damage to decgfpé&ssion ve

"V

al 9
deconpr essi YGRS 1Y, AeCOMPEeSSIGR RIS FYSHF™, greasrf?a"lﬁg%l@n"ﬁh’\é@gg%‘}gepi pe 8

maybe broken, 7EM glg r 1 ' grelaly iclRed). | ses the
extent of \AB%F -E:lﬂn %gfgra lgégr‘g}i% c%i%ﬁlépfeg %(r)rr;i {I{Iiéeg gbdrﬁgs%sf Cc%ﬁt)éfdr?édagfln t he
f1 ow ng wat enechbmicdl demagetosieoskpnessien givied aiddbcolngresside e eugn val ve 9

is opened (or closed) causes nechanical damage not only to. 10 deconpressi on
val ve 9 and d¢eempissisyadre pansedegompiessips pipe § raavkerbrekehenkhis preblem as

i gh P essuro UMy ders] BonBXETP! Frr GOANEELEG L IR 1 PhMEact el It 1 D1 P

2 and highi?ﬁ dre roken. i ema ardl ess of

the abrasi vage abra§ivédi Jdeeined irl e floneiyd Wateyat BirtheSd\MOER walre dérarakddizhéhl ON 15

The present invention has been proposed in consideration of the
af or enent i orfdedompresthidrevelye %m@pamcb@y closed)fcansee mechaninal damagsmot onlyits t o

Dy oV G602 SUELIIEChETLS Lol 20 ARGRSLYS (P QRER) O BlodBEN B Capal! o
O 13 T LEHE 1 L N 5Nl 217
high-pressure pump 1 may be broken. This problem arises regardless of the abrasives
contained in the flowing water.
SUMMARY OF THE INVENTION
15 The present invention has been proposed in consideration of the aforementioned
problems, and an object of the present invention is to provide a safety mechanism for an
abrasive suspension jet machine, capable of reducing the pressure of high-pressure water
stored in a tank without exerting bad influence on the machine.
An abrasive suspension jet machine according to an aspect of the present
20 invention comprises a tank. High-pressure high-concentration water containing an
abrasive in a high concentration is stored in a lower portion of the tank. High-pressure
fresh water substantially containing no abrasive is stored in an upper portion of the tank.
A pressure pipe circulating high-pressure water for pressurization to be supplied to the
tank is connected to the upper portion of the tank. The pressure pipe is provided with
25 a pressure valve, The machine further comprises an abrasive supply pipe supplying the
high-concentration water to a nozzle. The machine further comprises a decompression

pipe connected to the upper portion of the tank, a decompression valve provided on the

decompression pipe and a decompression mechanism provided on the decompression
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20 invention conprises a tank. High-pressure high-concentration water

containing an abrasive in a high concentration is stored in a |ower portion

of the tank. High-pressure fresh water substantially containing no abrasive
is stored in an upper portion of the tank. A pressure pipe circulating

hi gh- pressure water for pressurization to be supplied to the tank is
connected to the upper portion of the tank. The pressure pipe is provided
with 25 a pressure valve. The nmachi ne further conprises an abrasive supply
pi pe supplying the high-concentration water to a nozzle. The machi ne
further conprises a deconpression pipe connected to the upper portion of
the tank, a (6CoIRARRANAR e BrBrAUbA 8Os bRGRerARCABREESS! On pi pe and a
deconpre53| on nechani sm provid on the deconpression -5 pipe downstream of
t he deconpr essi onTheafovegoingsand o&;lﬁreb],ecmafebmmss mpedibend advagagegofahe pekdner

obj ects, features, ?gects and advant ages of the present invention wll
become nore AEYERE NI PEAmeARIEREPIEN ﬁﬁ@na@%}ilpw@gd’é@éﬂ 9%%%1%%% pr esent

i nvention wh J t. Jngs. 5 BRI EF
pEScR P on PP B R o i e i AGETRRRNBR BT, Cowi ng
a saf ety NMeECBRIEBDESCRAPTIRDOFSTME DRAPANGIPN j et machi ne according to a
first enbodi ment of the present invention; Fig. 2 is a block diagram
schemati cal | y sholignbisas @@ﬁkedlygrmhm&mlﬂ}hsmwmgl{)saﬁﬁ a@pb@ussru@wenm on jet
machi ne accordin c nbodi nent  of the nvention; and Fig.
T s 5 bl ook Rt U ERE R FIRCARF g HORR Hy® AFF SBPASTOE LIRDERNbY | et

machi ne enpl gyém@na Method referred to as a bypass-principle. DESCR PTION OF
THE PREFERRED EMBODI MENTS 15 A safety mechanismin an abrasive suspension

j et machi ne accor Higngistacbledcdiagram sehématicaiiynstowarig akaéetpnmsbalnsm meantion is

now descri bed wi,ith reference t ] and 2. brasi ve suspensi on jet
machi n&0accofiAfive TSPLSOR & mgmﬁéﬁﬁoréla&fﬁ 7 §e690¢, emﬁwﬁmsvt of the present

invention; and

Fig. 3 is a block diagram schematically showing an abrasive suspension jet
machine employing a method referred to as a bypass-principle.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 A safety mechanism in an abrasive suspension jet machine according to each of
embodiments of the present invention is now described with reference to Figs. 1 and 2.
The abrasive suspension jet machine according to each embodiment comprises a tank 5,
as shown in each of Figs. 1 and 2. High-pressure high-concentration water 12
containing an abrasive in a high concentration is stored in a lower portion of tank 5.

20 High-pressure fresh water 13 substantially containing no abrasive is stored in an upper
portion of tank 5. A pressure pipe 4 circulating high-pressure water for pressurization
to be supplied to tank 5 is connected to the upper portion of tank 5. Pressure pipe 4 is
provided with a pressure valve 6.  The machine further comprises an abrasive supply
pipe 7 supplying high-concentration water 12 to a nozzle 3. The machine comprises a

25 decompression pipe 8 or 19 connected to the upper portion of tank 5, a decompression
valve 9 provided on decompression pipe 8 or 19 and a decompression mechanism 27
provided on decompression pipe 8 or 19 upstream of decompression valve 9, as a safety

mechanism.



as shown in each of Figs. 1 and 2. Hi gh-pressure high-concentration water 12
containing an abrasive in a high concentration is stored in a | ower portion
of tank 5. 20 High-pressure fresh water 13 substantially containing no
abrasive is stored in an upper portion of tank 5. A pressure pipe 4

circul ating high-pressure water for pressurization to be supplied to tank 5
is connected to the upper portion of tank 5. Pressure pipe 4 is provided
with a pressure valve 6. The machine further conprises an abrasive supply
pi pe 7 supplying high-concentration water 12 to a nozzle 3. The machi ne
conprises a 25 deconpression pipe 8 or 19 connected to the upper portion of

tank 5, a deconpregshffemenfibNe dcBinpiessesimethadRACIMLSSEd poviie@ith .0r 19 and
a deconpressi on nechani sm 27 provided on deconpression pipe 8 or 19

upst ream of siealbdipmet gl pentiaral Akaving asmalles arhert diametectham deapmpr&sibhgipe 8

af orenenti oned, decoprpr essi.on .nmechani sm may be provided with a .

el |l o+ A O o ABeasilE B aRa T 1 Booa AapDE SIF Gt portion 17,
deconpr essi 0{5 %lo% iBFiaRd an outlet 10 discharging fresh water 13 passing

t hrough smal [ -dianetral portion 17, as shown in Fig. 1. 5 The

af oremefit i oned deThéepfoestdntibndiedaainh s3sidn msehani3e T @iy beprowvidel with a
deconpression cylinder 20 connected to deconpression pipe 19, a piston 22
provi ded i n desoBwhgssioa sy ety ronnssted to decompressies g 15y a RistHL Hr residedinf r esh

ter 13 flowing into de ' hani sm 27t ' i
15 and a pr oSieerGis 0 HFTBRR f AR TR Y AR T Sl P A SRR T P
pi ston 22, agecofpilsion ndcHanistn 271 bhrbilslt AR oiELREIBE pipe A9 Tadil ﬁ%rés@ur@%g%rﬁﬁont he

embodi ments shown in Figs. 1 and 2, ~high-pressure fresh water
subst ant i al | yechamisai 24 algsorbingthe pedsswure iappliedde ptan2, heshopman Figadrti on of tank

Cank 530This, i oW B SR SFiRELng i P o SR E TR ey PaB AR b0

T e e
deconpr essi oportimh\of téhk 5. Further, decompression pipe 8 or 19 is connected to the upper
portion of tank 5. Thus, high-pressure fresh water 13 substantially containing no
abrasive flows into decompression mechanism 27 through decompression pipe 8 or 19
15 and decompression valve 9. Thus, decompression pipe 8 or 19, decompression valve 9
and decompression mechanism 27 are prevented from wear and damage resulting from
the abrasive.
In the machine according to each of the embodiments shown in Figs. 1 and 2,
further, decompression pipe 8 or 19, decompression valve 9 and decompression
20 mechanism 27 are separated from the piping system circulating the high-pressure water
for pressurization. Therefore, the pressure of the high-pressure water stored in tank 5
is reduced without exerting bad influence on the machine by the high-pressure water for
pressurization.
In the machine shown in Fig. 1, decompression pipe 8 is provided with
25 small-diametral portion 17. Thus, the high-pressure water so flows in small-diametral
portion 17 that the pressure thereof is gradually reduced. Therefore, a safeguard
having a simple structure is implemented.

On the other hand, the machine shown in Fig. 2 has decompression cylinder 20
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and deconpressi on nechani sm 27 are prevented from wear and danmage resulting
from the abrasive. In the machine according to each of the enbodi nents
shown in Figs. 1 and 2, further, deconpression pipe 8 or 19, deconpression
val ve 9 and deconpression 20 nechani sm 27 are separated fromthe piping
systemcircul ating the high-pressure water for pressurization. Therefore,
the pressure of the high-pressure water stored in tank 5 is reduced w thout
exerting bad influence on the machine by the high-pressure water for
pressurization. In the machine shown in Fig. 1, deconpression pipe 8 is
provided with 25 small-dianmetral portion 17. Thus, the high-pressure water

so flows in gmRbdtedicrdRbmplessi®Opibé 29, phstoh PAbrdvitRdRf B&RMRedslRr §Qhder 20

gradual |y reduced. Therefore, a safeguard aving a sinple structure is
i mpl ement ed. toGe préssedbhbigh-peassire fingh watehil h 8owhgvintoidecdnpressdorharschanism 27

deconpression cylinder 20, -7 copnected to decanpression pipe 19; piston 22
provi ded i n HEMSHSPETTRE AP tomoRsessuts aompriat mechagim 4o srata e fresh
wat er 13 fl oy j Si i . i on pipe
13 and presarainy HRedRAANNE 322 P BERERE Hipietion aiNchiith J10IREERE, 00 I
pi ston 22. Thressurapplisditteogihgistei 20 Tieeéfory, i@ préssae ot shipherésyre &asdr e
applied through piston 22. Therefore, the pressure of the high-pressure
water is griagiasuply feddesded. [First Enbodi nent] A safety mechanismin an

abr asi ve sus ng%og &et { chine according to a first enbodi nent of the
present inve ton P d&8eri bed with reference to Fig. 1. Fig. 1is a 10

bl ock di agram schgngfetyciabdh¥niSi @aMEbrhdife §3H&IONTRGRRRIS AbédrdinRo alfirasi ve
suspension jet machiné according to the first enbodi nent of the present

i nventi on. Wmebpdinentemitle prefent inventieo hd desculeedovittbeeterérek dovFlgve Fige 19pae

functiopns as, the elenments sho in.Fig. 3 these el enents are denoted by
the. sadl of WpgndBERrEParaal mebins S oo RORgST it g hresive Suspenson

jet machine according to the first embodiment of the present invention. When elements
of the machine described below have the same functions as the elements shown in Fig. 3,
these elements are denoted by the same reference numerals as those shown in Fig. 3, and
redundant description is not repeated.

15 As shown in Fig. 1, a decompression pipe 8 is connected to an upper portion
(upper end surface) of a tank 5 in this embodiment. In other words, a pressure pipe 4
and decompression pipe 8 are connected to the upper end surface of tank 5. A
small-diametral portion 17 having a smaller inner diameter than decompression pipe 8 is
provided on a portion of decompression pipe 8 located between a decompression valve

20 9 and an outlet 10. Decompression pipe 8, decompression valve 9, small-diametral
portion 17 and outlet 10 constitute a decompression piping system 18.

An operation of the safety mechanism shown in Fig. 1 is now described. If tank

5 must be decompressed in case of emergency, a pressure valve 6 is closed and
decompression valve 9 is opened. Thus, supply of high-pressure water for

25 pressurization to tank 5 is stopped, while high-pressure fresh water 13 flows into
small-diametral portion 17 through decompression pipe 8 and decompression valve 9.
High-pressure fresh water 13 is decompressed by passing through small-diametral

portion 17, so that decompressed fresh water 13 is discharged from outlet 10.
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redundant description is not repeated. 15 As shown in Fig. 1, a
.deconpression pipe 8 is connected to an upper portion (upper end surface)
of atank 5 in this enbodinment. In other words, a pressure pipe 4 and
deconpression pipe 8 are connected to the upper end surface of tank 5. A
smal | -di ametral portion 17 having a smaller inner dianmeter than
deconpression pipe 8 is provided on a portion of deconpression pipe 8

| ocat ed between a deconpression valve 20 9 and an outl et 10. Deconpression
pi pe 8, deconpression valve 9, small-diametral portion 17 and outlet 10
constitute a deconpression piping system 18. An operation of the safety

mechani sm shown iThefshfdty rhedhgni@WcetR 8k itd @dls edbodimBit atfaindisd follewHCONpPr essed
in case of energency, a pressure valve 6 is closed and deconpression valve

9 i s opened.efféttas, Fssipgdcgmpfessipmpipp Bas sonnecied t@thefupper2ddpneaeantitack  on t o
tank 5 is sto d,, while high-pressure fresh water 13 fl.o j nto

Sl - di ae T DY PR Te TRt BB B G Wohe: BPREne’ TR GGTRY 8Lsi on
valve 9. High- S : j : ass| hr ough
el | - & amecPopvegs Aitbed R MOl o dedotny RSB B ARG D2 o !

di scharjged fdeosmptebdi®t pipds, deBohpssiad eilye Arsinilndishettat @oridng dnd dutlets10

enbodi nent attains the follown effects: First, deconpression pipe 8 is
connect ed t cir¢ Beeveppdiomweas and dareagsfresudiing fom kg ahsasivegfirssededlre fresh

ter 13 is st in. th Ky f tank 5 whereb br asi ve i
i bi ted 1rom 1 Loy SerBSlsRlbe S o Bty eyl P BT M BlRET . s ©
deconpr essi afsiinl@ nfin FBE 2 WHIEE-HrARY PuD Potc 3 eRbllatiHgai@iprabsupdfbivipg 17 and

b
outlet 10 are prevented fromwear ang damage resulting fromthe abrasive
(first effecwiter, Sderahy thedeglopresseses flowingi witergdaey soediretdy flewrintio connected to

o e PP oSk STV T 1 NP B 20 BB SSOUE S RATR 2L oy i
o o 00 HbEAEH Yl P4, 49 B 1SS0S B OSHE e 0>
opened (or clsédidly sibrcet oo eneclbatahgaresz] rbepprpventedsiysh draakage or the like.
When decompression valve 9 is opened (or closed), further, generation of a shock wave
is prevented. Thus, other elements, such as high-pressure pump 1, for example,
15 connected to main pipe 2 are not mechanically damaged by a shock wave. Therefore,
main pipe 2, high-pressure pump 1 etc. are prevented from breakage or the like. In
summary, no high-pressure flowing water directly flows into decompression piping
system 18, whereby decompression piping system 18, main pipe 2 and high-pressure
pump 1 are prevented from breakage or the like (second effect). In the process of
20 attaining this effect, tank 5 functions as a buffering mechanism.
Third, the high-pressure water flows out from the upper portion of tank 5
storing the same through decompression pipe 8 and decompression valve 9, to be
decompressed when passing through small-diametral portion 17 and thereafter
discharged from outlet 10. Thus, the high-pressure water is not abruptly but gradually
25 decompressed. In other words, small-diametral portion 17 and outlet 10 function as
decompression mechanisms in this embodiment. Therefore, the pressure of the

high-pressure water is reduced without exerting bad influence on the machine (third

effect).



18 is hardly subjected to nechani cal damage, to be prevented from breakage
.or the like. Wen deconpression valve 9 is opened (or closed), further,
generation of a shock wave is prevented. Thus, other elenents, such as

hi gh- pressure punp 1, for exanple, 15 connected to nmain pipe 2 are not
mechani cal | y danmaged by a shock wave. Therefore, main pipe 2, high-pressure
punp 1 etc. are prevented from breakage or the like. In summary, no

hi gh-pressure flowing water directly flows into deconpression. piping system
18, whereby deconpression piping system 18, main pipe 2 and hi gh-pressure
punp 1 are prevented from breakage or the |ike (second effect). In the

process of- 20 atftriiphdrdidniite 26 tRClength A kmbl-Hianetrhigstias1 Rinlkbkf ering
mechani sm Third, the high-pressure water flows out fromthe upper portion

of tank 5 smbodimgent maydedecitdéd nugipodectomondisionosuchiaptheressaredé tlenpr essi on

alve 9, to pe. decomuressed when passing thr smal.l -di ametr.al portion 17
bt hor ou (Bing E R AP BUE 1 S BRI EE B TSR 16 rTEaeg i BeURtOiEs or i o

not abr upt | yelith 19hafilahb%sdon GGOMR1RSHRE and the %&‘rf]i{t Mzﬂ&%m Pa8bh efli ametral

portion 17 and outlet 10 function as deconpresg$ anisns Inthis
enbodi ngnt . Bdigeatf ondl-dinhetrgrpeston E7 afd dutiet 10)idgberppresstan mpeiiseprefemablyeduced
w t hout exerting bad influence on the machine (third effect). -9 The inner
di anet er andm@ﬁgv proNisied forrfosmiag plinparmerien. whese leagth isypreferably igcreased datheent

oy be dect A5tk HORURRARCNTR0I0EPNS CURE @3 bRSPPERER UG Pl

fl ow ng wat er owng 1n e on ping ‘sys require

speci fi cati a\swn} ghdkr ek KriRaPpsHE6R AN SHllcdponitly RafeP betiven 4 pomioand t he
guantity of deconpression etc. 5 Between snall-dianetral Eortl on 17 and

outlet 10, demedpteydpwnstpiapeofliecempressien vddve/S and the &F-tupe ghe wiatkes danketc. f or ni ng
aline portion, whose ngth is preferaply. increased to.th ut Nos The
machi ndDt r v HBR. (G HGAEE 8L 8 Mt RBEb e ut eCRONIAg Sahon Sl it Srl elBR |7 shown)
under the | i fag: SR wedliled & thi lih&d pURioti th water between a portion

i medi at el y downstream of deconpression valve 9 and the U-tube, the water

tank etc. In this embodiment, the abrasive may flow into decompression pipe 8 in the
following two cases: In the first case, the abrasive is not completely deposited
(precipitated) in tank 5 immediately after the same is supplied to tank 5. In'the second
15 case, tank 5 is so filled with the abrasive that the abrasive is easily sucked into
decompression pipe 8. In each of these cases, the abrasive may remain in
decompression pipe 8. Therefore, the remaining abrasive may flow into decompression
valve 9, to inflict groovelike flaws on the member constituting decompression valve 9.
In order to prevent this inconvenience, pressure valve 6 is preferably opened after tank 5
20 is decompressed and stabilized. Thus, tank 5 is pressurized with the high-pressure
water for pressurization, whereby the fresh water stored in the upper portion of tank 5
successively flows into decompression pipe 8 and decompression valve 9. Therefore,
the abrasive remaining in decompression pipe 8 and decompression valve 9 is so washed
away that decompression valve 9 is prevented from breakage.
25 [Second Embodiment]
A safety mechanism in an abrasive suspension jet machine according to a second
embodiment of the present invention is described with reference to Fig. 2. Fig. 2isa

block diagram schematically showing the safety mechanism in the abrasive suspension

-10 -



10 Thus, the power of the high-pressure water flow ng out from
smal | -di anetral portion 17 further effectively weakened in the |inear
portion. In this enbodinment, the abrasive nay flow into deconpression pipe 8
inthe following two cases: In the first case, the abrasive is not
conpletely deposited (precipitated) in tank 5 imediately after the sane is
supplied to tank 5. In the second 15 case, tank 5is so filled wth the
abrasive that the abrasive is easily sucked into deconpression pipe 8. In
each of these cases, the abrasive may renmain in deconpression pipe 8.
Therefore, the remaining abrasive may flow into deconpression valve 9, to

i nfLict oroqueh L AN, LI IRANG ARASH bt Ui PRAshgHRLRSS! on val ve 9.

In order to’prev I S IPnconveni ence, pressure ‘v I'S preferably

opened after tankaSshvn ia FieoBéRapesdtsian pipkt Bk kbmreted Th s upperportion S
pressurized with the high-pressure water for pressurization, whereby the
fresh water (gpmr@adiswfaq@éogzpmk Sebetin s enbedimpntssimdybiciogisco@piessipnp®ei nt o
deconpr essi ipe 8 a econpressi.on, val ve 9. .Therefore t he abrasive
Fermi i ng | 68 Bt L E0Pe AR PRRS R ARl Red PR R Bablna b S s hed
away t hat de(feeam;)&mlwipxqb_\rsec&ne&emeavmbﬁ@résgieﬂkﬁrnwﬁg_e-De’e'én{p%seieﬂd
Enbodi nent] A sarety nechanismin an abrasive suspension jet machi ne

accordi ng t ocydindezQ0rids a elbedispren?], afpitdre2Pasdsendd 2v Rdd 2hisicontkesdrtbbed wi t h

reference to Fig. 2, Fig..2 is a L block diagram schematically show ng the
saf ety mechaaioder rofd haroyisted on e 2 G¥lgWEE 2Hn A 21 PRst 26 ePnmsefedde ¥ di ng to
the second e |_ngnt e ! i0n. h I i .
deconpressi o g?éﬁe% 19 ﬁ?@(lﬁ%@r{g%ﬁx%%ﬂ? 8¥ gﬁ%g%lbbge;a pﬁégérﬁ‘t“i%éérzm? h%p@ragreﬂén%%rface)
of a tank 5 24 goigh ditpise 2OBIQSHITEDEd tirfingl | Acbording té @toembRbsE@N pi pe 8 (see
Fi g. 1% in the first enpodi nent. According to this enbodinent, however, 5
deconpl@ssi ofecpmpeession piped Sriné e deepmpesionaabiet exsiityte adacprgeassign piping
Deconpr essi on 20 has a_c and.a rod 23.

Rod 25 | o conmieat s e okhutiiesRngTEr a7 007 Gudes 2 b B RV an
air pipe 26 §gofpreisieh atbchaistd 77,
An operation of the safety mechanism in the abrasive suspension jet machine
shown in Fig. 2 is now described. If tank 5 must be decompressed in case of
15 emergency, a pressure valve 6 is closed and decompression valve 9 is opened. Thus,
supply of high-pressure water for pressurization to tank 5 is stopped. At the same time,
high-pressure fresh water 13 flows into a portion (upper portion in Fig. 2) of closed
space 21 of decompression cylinder 20 partitioned by piston 22 through decompression
pipe 19 and decompression valve 9. High-pressure fresh water 13 flowing into closed
20 space 21 presses piston 22.  The air (high-pressure air) of the prescribed pressure is
supplied to air cylinder 24 through air pipe 26 at the prescribed timing.  Thus, piston
22 of decompression cylinder 20 moves downward in Fig. 2 at a prescribed speed and
the prescribed timing, whereby the pressure applied to piston 22 is absorbed through
rods 23 and 25.
25 In the safety mechanism according to this embodiment, effects similar to the first
and second effects in the first embodiment are attained. In addition, the following

effect specific to this embodiment is attained in place of the third effect in the first

embodiment. The high-pressure water flows out from the upper portion of tank 5
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cylinder 24. Air (high-pressure air) of a prescribed pressure is supplied to
air cylinder 24 through air pipe 26 at prescribed timng. According to this
enbodi ment, 10 deconpression pipe 19 and a deconpression valve 9 constitute
a deconpression piping system 18, while deconpression cylinder 20, air
cylinder 24 and air pipe 26 constitute a deconpression nechanism 27. An
operation of the safety nmechanismin the abrasive suspension jet machi ne
shown in Fig. 2 is now described. If tank 5 nmust be deconpressed in case of
15 energency, a pressure valve 6 is closed and deconpression valve 9 is
opened. Thus, supply of high-pressure water for pressurization to tank 5 is

stopped. At dbngSthgBarhé tieoughhticgbmpreessiipife 19 af Mevdhmessibd valvews ahdiiso a
portion (upper portion in Fig. 2) of closed space 21 of deconpression

cyl i nder 20 gradually deersaprpssed by denenmression supghandse ipr Mose mcnﬁpﬂgethm and
deconpressiagn yvalve 9. Hi gh-pressure fresh ter 13 flowing in cl.osed 20
Space 21 pr CUEEEreSEE 57t FOoHaR ke oG ot Y spemaier O rsp T 26Xy 1 e
pressure is paupphis@d 200 ght Pf%)éédr@@ﬁﬂlie@‘ﬂfo Eﬂf&#@his_%bior&d% tBEaiRbf {Hae
prescribed timng. Thus, piston 22 of deconpression cyli'nder 20 noves
downwar @ i n fiesgprib2d ptessurgsupptied toedr siliedst 24red the presqribed amidged Thusyitheg, wher eby

the pressure .applied to pi,ston 22 is absorbed through, rods 23 and 25. 25 In
the safety nUSHAFRSEHE RRESITAH GOTBHY ﬁwsgré i pregef ect @ssthgipressure 6ft he

first and s £Sql ' j . t 1 aj : ition,
the 1ol | ow nae HepyEerBtiniatbrts Kfictd koG IRGRERR it Er@ IRl
the third eféfeet inithe tdtond embddimendpodi nent: The hi gh-pressure water flows out
fromthe upper portion of tank 5 -11 storing the sanme through deconpression

pi pe 19 an deconpless sdptyvagchenion agaesding to Gissgmpadinenicbe pissaEe eltheyir
1 owi nd0: nt oI ER LS Mb30m S aR RS ek i mey e Sy Lo MiFe B BbEC
pi ston 22. ThRpRiEsRHE&. apiHuk afle bRe f6f RIdudAg kife RESarRTdhdigh-prsire of the 5
prescri bed pressure supplied to air cylinder 24 ‘at the prescribed timng.
Thus, the  water can be properly controlled. Therefore, a safety mechanism having the optimum

decompression characteristic can be obtained in response to the pressure of the

high-pressure water stored in tank 5 and a decompression curve required for

15 decompressing the high-pressure water (fourth effect in the second embodiment).

While the air (high-pressure air) and air cylinder 24 are used as the elements of
decompression mechanism 27 in this embodiment, another fluid may alternatively be
employed as working fluid, in place of the air. For example, a hydraulic cylinder may
be used as an element of decompression mechanism 27, in place of air cylinder 24.

20 Alternatively, another actuator may be used as an element of decompression mechanism
27.

A combination of a ball screw connected to rod 23 of decompression cylinder 20
and an electric motor driving the ball screw may be employed. In this case, the
pressure of the high-pressure water ﬂowing into closed space 21 is preferably detected,

25 for rotating the electric motor in response to the detected pressure. According to this
structure, piston 22 of decompression cylinder 20 is so moved at a prescribed speed as

to gradually reduce the pressure of the high-pressure water flowing into closed space 21

of decompression cylinder 20.

-12 -



hi gh-pressure water is not abruptly but gradually deconpressed. Thus, the
.pressure of the high-pressure mateﬁ\is reduced w thout exerting bad

i nfluence on the machine (third effect in the second enbodinent). In the
saf ety mechani sm according to this enbodi nent, the pressure of the air 10
(high-pressure air) supplied to air cylinder 24 and the timng for supplying
the air can be properly changed. Thus, the extent for reducing the pressure
of the high-pressure water can be properly controlled. Therefore, a safety
mechani sm havi ng the opti mum deconpression characteristic can be obtai ned
in response to the pressure of the high-pressure water stored in tank 5 and
a deconpressi on que\gfetyededhagiemé accoldngircihepfoeatemntdfrshaghsepombsur e wat er
(fourth effect in the second emhodinment). Wile the air (high-pressure air)
and air cyl ienbedimentsare pieksably selegiwels caplayed opfthe Wé@&#ﬁreefggwmgrmmm sm 27

hi nmbod Ki
i d, i Pl oo RS B empimy oo SR ntfs ¥t | ARSI Mo e

as an el ementn pidiAREQANPE i 119 wWhHRERADN SN oty hﬁc@n@sﬁﬁca@fbe%ia@ﬂuﬁw 24. 20
Al ternatively, another actuator may be used as an el ement of deconpression

mechanism 26st. AHvovevem dhd dacompreasibmpérfaonanee afdhe safety dnechanisod a@®rdifig to
deconpressi o | i ndey. 20 , and, an Iectr Cc notor v the ball screw may
be enpl oyed the first pmuodingent deprs opths aper lwet%@dﬁggkngﬁh&fémﬁlé diamesl t | owi ng
into closed 1 t I ric

! g%?l‘?&? 121 1F ﬁléa':}g@jn%rd%ls(ym&@gsﬁﬁl o r?énécegg mﬁ%a?ﬁe'd'?:gnstgﬁ t6's6ht

notor 1 n response to t tected pressure. ccor this structure,

pi ston 22 ofexcde antoitrpidnanationl of adarall 20d osv-pcedmsdtety mbclﬁmpmesﬁerqubedj speed as
to gradual ly reduce the pressure of the high- pressure water flowing into

cl osed spacéhgﬁfor@ﬁhmbﬁmb%@p@ns pipfer e pmplgyed. 1@@9@1%‘40@9 sweeqimam SIE
accor dihng to, r oned f nd_seco t preferably
sel ecjt# el y ? é'g O%Htg (lahef)ggl sltof&ef:ca "“F%ﬁ? T rhar%f?eélr | ‘?}éarq}?b%:fanﬁég%.rdi ng to
the first er@h@ﬁgdi?ih%,préjs@@r@rﬂi’ﬂ%gaiﬂ QppRidroNg §Yisde? P4 18d ki tRAOTOr d@sblyihg the

air. In this case, closed space 21 of decompression cylinder 20 preferably has a volume

comparable to (preferably substantially equal to) that of tank 5. If it is more important
to obtain the optimum decompression characteristic as compared with smallness and a

15 low cost, therefore, the safety mechanism according to the second embodiment is
preferably employed.

Each of the aforementioned embodiments is applied to the machine employing
the method referred to as the bypass-principle included abrasive suspension jet machines.
However, the safety mechanism according to the present invention is not restricted to

20 this but is also applicable to a machine employing a method referred to as indirect
pumping employing an isolator provided in a storage vessel in a reciprocative manner
included in abrasive suspension jet machines. Also in this case, high-pressure fresh
water substantially containing no abrasive is stored in a portion of the storage vessel
located above the isolator, i.e., in an upper portion of the storage vessel, while

25 high-pressure high-concentration water containing an abrasive in a high concentration is
stored in a portion located under the isolator, i.e., in a lower portion of the storage
vessel.  Also in this case, effects similar to those described with reference to the above

embodiments are attained.
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smal | -di anetral portion 17, whereby a small safety nechani smcan be obt ai ned
.at a low 5 cost. However, the deconpression performance of the safety
mechani sm according to the first enbodi nent depends on the inner dianeter
and the length of small-dianetral portion 17. If the required deconpression
performance i s nmai ntained constant to sone extent and inplenentation of a
small and | owpriced safety nechanismis required, therefore, the first
enbodi ment is preferably enployed. According to the second 10 enbodi nent, on
t he ot her hand, the deconpression characteristic can be varied by changing
the pressure of the air supplied to air cylinder 24 and the tinme for
.supplying the ai I i nder
20 preferably hagjeaco\l;{gblrghs%'gﬁ pgonpgrcgﬁ&gﬁgéé ?%Pgﬁgﬁiﬁ%ﬁ%@gﬁ??ﬁ%fﬁégual
to) that of thaaforémentibnéd emisodimeres.i nfowe@ntthe safetybterhaitnh eccopdingrtomhe
deconpression characteristic as conpared with smallness and a 15 | ow cost,

t heref ore, tmesegtammwmwﬁpﬁﬁ@tsg&m h‘g eEOMRARSSYRR BIRE BERAICHTRRERE i

preferably eip)oy&do tﬁé‘@ﬁ@ee?f o[-tﬂu% dﬂ*;t Sl %Qﬁﬂgl@,t e%glgglf‘e@&lén [Fa)ﬁle%‘?ir}/ zed to

t he machi ne errp oyl n tora

i ncl udesl abr@ahe@edsw%p@d@mface Bi theagptr pefion dfedkver , Alsbecsoadied to tchani sm
according to the present invention 1s not restricted to 20 this but is also
appl i cabl e tstrugtune dhe ma%mﬁmw@dérmﬂmg P dep@upressiaspiping byséam 18 punpi ng
enpl oyi ng an_i sol. ato 93? g Ln a storage vessel in a reciprocative nmanner
i ncl uded i n HBMALR 648 n aB‘?w jet machines. Also in this case,

hi gh-pressure fre&l%ou‘é’ﬁttl% &k@?ﬁ?rﬁr@ﬁticﬁa‘ﬂaﬁ’ b&&%e@éﬁBeﬂ&nHﬂlu@t‘?ﬁt%an@etélﬁ igggored in
a portion of the storage vesse | ocat ed above the 1 solator, |.e., in an
upper porti adealy unierswbdrtbgehe emeab by way beillg§rdtiogheng reeampzle enly and is not to

hi gh- co centrat wat er _contai ning an abrasive jn a, high concentration is
stored¥n a tﬁfdf'ik‘? ‘V@b‘éﬁléﬂltfl]‘r?&e?hetswelqgéheaﬁrﬁ?em jnvention; bﬁmﬁ “’PtSWé?te‘f!)gY theon of
the storage is case, effects simlar to those described
with refer ence féﬁbﬁ glg%deaalté&rrbodl ments are attained. - 13" Deconpression
pipe 8 is connected to the upper end surface of tank 5 in each of
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t he af orenenti oned enbodi nents. However, the safety nechani smaccording to
the present invention is not restricted to this, but deconpression pipe 8
may sinply be connected to the upper portion of tank 5. For exanple,
deconpression pipe 8 may be 5 connected to a side surface in the upper
portion of tank 5. Also according to this structure, the abrasive is
inhibited fromflow ng into deconpression piping system18 shown in each of
Figs. 1 and 2. Although the present invention has been described and
illustrated in detail, it is clearly understood that the sane is by way of
illustration and exanple only and is not to 10 be taken by way of
limtation, WEABIDEEAIMBINES:present invention being interpreted by the
terms of the appended clains. -14 WHAT IS CLAIMED IS: 1. A safety mechani sm
enpl oyabl e in an abrasive suspension jet machine conprising: a tank;

hi gh- pressure hi gh-cpncentration water...stored in a |lower portion of said
Lank. T 5 contai nihg s i&inyE S SRbRE eSS e Ple L ot r esh
wat er, storegnﬁﬂwﬁgzupper portion of said tank, substantially  containing no
sai d abrasive; 'a pressure pipe, connected to said upper portion of said
tank, circul atingtankgh-pressure water for pressurization to be supplied to

br asi ve supply PREEPEOBHP PISHPBER N EiEE CRt ot 1O1F AR o 50 b1 e
shet ol Soaelh Rgdag: o el fengucecormression bipe comecicd 1o
deconpr essi on pi piigh-predsure fresh water, stored in an upper portion of said tank, substantially
containing no said abrasive;
a pressure pipe, connected to said upper portion of said tank, circulating
high-pressure water for pressurization to be supplied to said tank;
10 a pressure valve provided on said pressure pipe; and
an abrasive supply pipe supplying said high-concentration water to a nozzle,
wherein -
said safety mechanism includes:
a decompression pipe connected to said upper portion of said tank;
15 a decompression valve provided on said decompression pipe; and
a decompression mechanism provided on said decompression pipe downstream

of said decompression valve.

2. The safety mechanism employable in an abrasive suspension jet machine
according to claim 1, wherein
said decompression mechanism has:
a small-diametral portion having a smaller inner diameter than said
5 decompression pipe, and .
an outlet discharging said fresh water passing through said small-diametral

portion.
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a deconpressi on nechani sm provi ded on sai d deconpression pi pe dowmstream of
sai d deconpression valve. 2. The safety nechani sm enpl oyabl e in an abrasive
suspension jet machine according to claim1l, wherein said deconpression
mechani sm has: a small-dianetral portion having a smaller inner dianeter
than said 5 deconpression pipe, and an outlet discharging said fresh water
passi ng through said snmall-dianmetral portion. - 15 3. The safety nechani sm
enpl oyabl e i n an abrasive suspension jet machine according to claiml,
wherein sai d deconpressi on nmechani sm has: a deconpression cylinder connected
to said deconpression pipe, 5 a piston provided in said deconpression
cylinder and pres3edThysafitg ephatsn emplogabilelinf anesbrasivetsaspehdiomjen thatiiihe® sSai d-
deconpressi on mechani smthrough said deconpression pipe, and a pressure
absor pti on eGSR dBBOk Bheseit he pressure applied to said piston. -16

said decompression mechanism has:
a decompression cylinder connected to said decompression pipe,
5 a piston provided in said decompression cylinder and pressed by high-pressure
said fresh water flowing into said decompression mechanism through said
decompression pipe, and

a pressure absorption mechanism absorbing the pressure applied to said piston.
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