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Si ngl e- bl ow shockwave generation device The invention
refers to a single-bl ow shockwave generati on device

and its 5 inplenentation process. Shockwave
generation devices are notably used in urol ogi cal Smlm“l‘"
surgery for disintegration of urinary duct stone

[N

Prior Art includes two main types of shockwave “166166*

generati on dey : a\ﬁ&i/rst type concer ni ng
extra-corporglfl&gabéew og(wabvgréf‘%f?ﬁ‘% YA ces, and a
second type concerni ng percutaneous shockwave 10
generation devices. D sintegration devices of the
first type use an electrical or piezo-electrical

hock tor where th Kk i de, i ,
TRETIPRR BES .3 P eRGnnahme Ry mrteraton e amd it

impletheR@tibs Procesody cooperating with an el lipsoidal
reflector which, firstly, receives a shockwave '
Shpekwayedgenerddion \dedises pare enotalblyf useds irl Surblogidal cmuegery for

A .open cone ose.,apex.i.s lpcated.,i nsi de the
Gerti O RS Gy RT GRS, Bt A o By cpin tpes of
sBEUkNaVE gendratict dévidis AR BirititystecoMosRingl extraQdPfotedl F%g ve
living tissues in order to reduce | éesions to sai
generations deviceheand i seeando Sieb tenceming percutandous shockwave

e |.itude when concentrated at cone apex. -
%Rés%ﬂngéﬂeagérlag%éls'on devi ces of the second type use, for
Dixiategtationsdeddes! bf abe Bt @YROBEO RRSelb&ribRAL 6F fidkd-electrical

nature of the intervention to be perforned, dependi ng

sheckwaye gsnsratorwhetssithe shockwaye eguidel it icomprisesk of i pecket

. A 4. Sednsi de the.kidney, the .
oBHAEHAL 8§ Toid) 1 bohE: DA Vaublis BBl Chobdiatn PR Alpigal
reflectdd wkz)lllliely,.ﬁrwm rre¢dimed ssd ﬂmﬁkwdacnfﬁm iﬂféﬁl Qide éptalcé, o foﬁus
.advi s et i ntroduce the endoscope_ by natural paths
ifiBECuER Wi e SHBE s AR5 oaeq beide the ey sione o be

e RS w@x@ . [
drireﬁtﬂgﬁé?\g’ ?%gmgf (of rcﬁ’g‘?’: g)é)rfg%s- S gﬁdgﬁyﬂ%ﬁgrd&é-eg%%ﬁo‘é@
lpfing tissueoin omdat to0 tedutd desinins do st tispwetsrte thé alisiifun Ppssible
el‘ﬁ%ivtié gef or mat i on.. The shockwave qui de features a
Fiqnkand of maximum amplitude sueR.copcentrated abconeapelnd a
DiRhedpeatRAd dbiced) ofS tROPsdcBAl 819?& t A iali
Di sintegration devices of the Tl p‘ﬁe t{%geéio n%’t sg?cllacglvs\fd

andgsronesoimatele thematienael the ip@ryentionto beoperfotmed dependisg on

' . ivin i ssue rosse hr ough.
%%ﬁﬂszg%(gﬁ(?ﬁléo?l $fst¥% nm(ein%d? §F°HF 3‘@5%?%"8?#%? quires multiple
When Kise stbriecis ifistditdre Kilieys tiéndostoBe $9"Mitdoduced percutaneously
directly into the kidney. When the stone is in the ureter, it is advisable to

introduce the endoscope by natural paths via the bladder and up into the ureter.
The shockwave is transmitted by a waveguide which is a metallic rod of circular
cross-section, of a diameter of ten to twenty tenths of a millimetre, tolerating
elastic deformation. The shockwave guide features a first end where the
shockwave is generated and a second end which is applied against the stone.

Disintegration devices of the first type do not allow high amplitude shockwave
production, due to risk of lesiéns to living tissues crossed through. Consequently,

stone disintegration requires multiple shocks which reduce the stone into small

fragments which can be evacuated through the urinary ducts.
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fragments which can be evacuated through the urinary
ducts. 1212211211ill1IMIMIM1111121121111 *000002* - 2-
Prior Art second type di skategration devices, notably
that described in European patent EP0317507, use |ow
anpl i tude shockwave trai ns whose characteristic

feature is also to break the stone to be disintegrated
into nultiple fragnents which can be elimnated by
P68 tAr0 Becond Ippe disiMégratian davicay) nbabyught 8&LHbA inPBéBean
5 Disintegrated stone fragnment elinnation through
patent @03525073 wse low yampditedey shockwiave Hratmsk sdhose  characteristic

e Atsh 36 BicRE Bo 08 e e G0 e Ba@eS aich
cah beeliinaet BpsiestionSwhsHifp, dr eVANRRG thrdugh fah@dl pallgr ©

al ways remai ns_unelim nated stone debris which'can act
Risintegmted stongrfragment salisrisatian thaoughnnat@ab pathalis vgrynpainal,

TSRS AR B e
iRRFAE6N bl %nbbé]:ﬁgié.t THRE stoR¥RIimRAibh Hebdeb Fne a?%a\{'lth%ﬁ, in

O-rings pressed ween two flat surfaces or roug
thaidperealvays temaimenneliminated stanatdebmas whichl ¢Gancact ag g lbesis for

n n euter. |lateral .. sealing circle of the O ring.
2 Bl Rieilian 55 alind s Beiees ving palbacapel include
O3Hrighdfok whitle Sealingak ioBehineaNs csoperatibn,Cdilhies béiwen telkigher
exanpl e, into three types of 15 devices: a sealing
Ay loxeer sealinge circles Pfttgb O-ing prespadsbetween awo flat isntfaces or

RAp i oVe: ' in_a bare gnd whos
BR%%eh SRpEtalith Derie ME o6 MO reelind ik e RS Frera
sealing aircls exfl the) @-cing Pressad Between Quic@slution ®o amea kdvalition
circle, A seal.ing device,K of the second type is
S éfbeseofrealaag &5aps Gan be slastified; for gramnle intacthreadpasrof
devide§VPdedlih®Be e bAGE first i lcbﬁ}g '%ﬂvdfcaﬁ (9-%11‘% Bgsi{igﬂeﬁqn a
type is conprised of an I ng 8 ocated 1A a
gropeeimachiged o2 barederdcwhosersealify iaensumed by eoopEhtion thietden

T L N N A L T
OEMhE $eMAAYEE Ys SSmprided! 6F dnYO-ritd QO@d?e@?ﬂ? FRRE machined in a

permtting controlled fragnentation o urinary
velution eybndess Atssalingdevite of the dhiad typess comprisedrofah O-ring

[ . t he necessary a suyfficient size to
%F@%§5f%§?§ﬁﬂg¥§%ﬁh eg§fﬁﬁ%ﬁgﬁwg%§'neans of tweezers
The @bjpt ofichBniinsaine isvai whve\generitithl 86REY, SgknbRtiRg GChigh
to visualise, sejze and extract them The follow ng

aaRlitudy waye, tgpspitied ieftherpararangonsly we nafarallys viaraeandessope,
B¥ndifting 'BAESlled fragmentation of the urinary stone in order to break it into a

small number of fragments of the necessary and sufficient size to allow their
manual extraction by means of tweezers through the endoscope which was
implemented in order to visualise, seize and extract them.

The following description of the invention will be better understood by reference
to the appended illustrations, in which:

Figure 1A shows a vertical view of a device according to the preferred
embodiment of the invention.

Figure 1B shows a schematic cross-section of the device. according to the

preferred embodiment of the invention, in operating condition.
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to the appended illustrations, in which: Figure I A
shows a vertical view of a device according to the
preferred 30 enbodi ment”%F the invention. Figure 1 B
shows a schematic cross-section of the device
according to the preferred enbodi nent of the
i nvention, in operating condition. -3- 1 Figure 1C
shows a schenmatic cross-section of Figure | A after
Fignrer 1€t showsod selremasiseerass-segtion aif FigwieglA eafter [itittions ofian
detail of Figure 1 C at the tinme of shockwave
°§Eﬂ&£&ﬁ°ﬁm Figures 2A to 2D each show a detail of

FigusI B shows a UBRIIMTH Sure f| Cld Btithé 8P kwave Bgen_?_ﬂaéion.

corresponding to the entirety of Figure 1
FiguvesrdA do 2Ideachs showfa detsil ofIFigiat B, rthe wdolec af these figures

shockwave neration.devic fig. 1A and fig. 1B
c?mx\é\[ﬁﬂétcg ieﬁ?‘ﬁﬁyﬂgg@rezfﬁ\hi(chgst ri ke, at %i gh )
T%Igggﬁnﬁoﬂ eoNists bPR sRAIBIoW in6th SifcRwave l;ap%ﬁ Qevice

Is transferred through shockwave trans neans
(fig.t YA aamdofig.e tB) tincluding i striiking gnetine @, whidhhstvike,cit kigh dped,

T R LA

sRIdRNAVE QanSfer InéinS N BS G DHj&t 46 el AEHAPRAES with vitficH Said
each shockwave generation, into accunul ation neans 5

nagapp pedt inte dimetyin indieest contact gwkeredsr striking deeges 2l erctput into

aiioh Beils B8 bGsifofh Mgt e CBNPHioeD Bt cach

shbekv@ie geheration) fht@ @6cERIAIdP MelRAH Supplicd With 'L pRBShre

- by manual operating_ of control neans whi ch, frrstly,

gap rfeun indgpendent yery highpressyre gassteres fgbymeans ofigas expansion

' ' | i.ndependent . stores. .6 and
O SRTTY Sy R sl REARL I RERGR in fofiifation Hbns 5
is celeasad diyi manunt aperafing ofvohtrel medrsr§ vitieh) R Redders gas-
]%ilt aglli shes i nterconmunication between accumnul ation
tghh narangh g & IR0 thes Igercoramppigation bgfween | independent

SRR6 bk PO fahsidh ihdshd, GPHITAR Rarkt, hitd BB HEI DN ieans 5,

rel ease of the accumul ated energy, by nmechani ca

ameathe, ather, ndghdrh e secondlyyaestaplishel c intercomynmtinicatidtet betwveen
[ ial condition.of contyol neans.8 is ensured_ hy

huntaliofmegse hiag ik mean s Suurt, 4 il eondtirapiiariiie
b g Tt O B A RPAGF vigs, B pchanical

meansaduipe the sherkwang aredustion opbliec Retwgn t85nital conditiory of
GRHoP R Pis' Ehsurell b TheARBOR Sk Rlgh PesS R TS wilEH ToRhind ar

expansion means 7 and by the corresponding supply means.

The gas used can be assimilated to a perfect gas at operating temperature, which is

ca. twenty degree Celsius, in an accumulation chamber, making up an

accumulation means, and at operating pressure which is a high pressure of ca.

fifteen to thirty bar, and chemically compatible with its intended utilisation; for -
example, the gas can be air or nitrogen from a gas cylinder pressurized at a very

high pressure of ca. two hundred bar, making up an independent gas store whose

content can vary from half a litre to a few litres; it is connected to the single-blow

mechanical shockwave generation device 1 via a flexible hose and through a

pressure-relief valve, making up a pressure-relief means, for example, secured to
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accunul ati on neans, and at operating pressure which is

a high pressure of .ca. fifteen to thirty bar, and

chem cally conpatible wit4rits intended utilisation;

for exanple, the gas can be air or nitrogen froma

gas cylinder pressurized at a very high pressure of

ca. two hundred bar, making up an i ndependent gas

store whose 30 content can vary fromhalf a litre to a
tHeSps|dylin@sr anldt whish ¢HRes tROvdrp highepreésued foml tWy hundred bar

mechani cal shockwave generation device | via a

tof 4 bightpiresstwef fiftegntmtloybam  pressure-relief val ve,

- maki up a, pr.essuresrelief. means, for.exanpl e .
B riteed eRbbnRALO Lt SaysmtinRe Bt 10! Bafple, carpnic
¥ € TS mith@bialy esmuaBle f OB diMfleUdd a8 dmRAé-conitiner 191 G, 2A),
pressure of fifteen to thirty bar. In a preferred
makingl upen gao ftord: of iancantent oof, ca. Hwogeentilitresatl 8, préssure of ca.

, . car bony ially available in.a.
SETShEY s T o Bt A bl g of g
cHiboRicORS ohih&irPd sialt Sk the 8dschiptiod M&tein@fdrl dah lals8Sapply to
a pressure of ca. seventy bar, in which the carbonic

othes gases|whenéas repaining withig the snopgef the inventigni f i cant

arboni¢c gas volune.in a small. stoge; .t esglription
e g opiipen Eis CopfgiRB ot & irigal Bo R st Ve
difi8en ii§ @aWVeightdent MéllifetRs &id WiRsd MRNdON] id Rfosgd by a
m cro-container 9 is con]sr.l sed of a cylindrical body

swhssiealowald and frontiprdd? dy extended byes gieppedhsection, then by a
oy g , 1] '
sl L RbpRsip@ o080 ok Bee iy duloBiCat, 3Ee oy By closing

I's ekten
Gpeaplpdd. The tstepped tsbtivnbyndaneckel K askdmbhnfeaiusésng length of ca.

| ateral _part, essentially cylindrical, closed by a
nagllipeteas and the totalgnath of thepssarpbly dhoa sighhefllimstres;
S . . . I r L] .
@ PiBloYcdrbithdt 9P 18 WROMN" iffepfifed i) 'dhiifblow Jnechanical
shmckweaghgeneratiohideeice ¢ sit is bouyed into cradleckdncomprised 6f tveo half-

SRty U T dorRiclof  oiali B Beney gore, along

B A @ﬁiéﬂ&g‘”‘%}iéhgycl%&@} RRan {HaPBE gas micro-

ﬁgslaf-cradl e 16 1S conprise
centaihert bogy-% gd frdiressd bastone sectibn figed withsalibratedetoeptacle 18

Shih, BoShoidl. P57, 5L b8 it 850t baflon i
sq@appedwith hifest sealiny dedldevTdiradypeePE plitiGeshedBiodhe MWhbrlipart

acconmmodat es neck 13 of gas m crQ-container 9. The
phineek| 13pavherpas theq cemisd pagl of calibratedt regentacle of 8q fappures a
L1 4t t 42 f.
Rerralidh YRE 0wt flekr Bfng Boblle LBl RalGihdie A o
cemprisal be htRlidg device 22afor pibe flenssphericad ehdttom Rébtiohi afhgas
Fx)llli<(:erro(—:c(3b?1ta(i‘rllecl)' R r(]:gnthe%posnu{h% ﬁlrg't syrrnexrallétryhglist '19,r£n lc%pa%):lle Io? sliding,

parallel to the latter, thanks to guide stir-up 24 and clamping device 23 which

bears upon front half-cradle 16; the guide stir-up features wide lateral openings
which allow sliding of front end 12 of gas micro-container 9 into calibrated
receptacle 18 of front half-cradle 16, when the rear half-cradle 21 is retracted,; it is
only necessary to slide holding device 22 which comes against stop upon
hemispherical bottom section 11, then to tighten by pushing gas micro-container 9

against perforation device 20 until closing capsule 14 is pierced; perforation
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conprised of holding device 22 for the hem spherica
bott om section of gas 25 m cro-container 9,.centred on
the first symmetry axis 4%; and capabl e of sliding,
parallel to the latter, thanks to guide stir-up 24 and
cl anpi ng device 23 which bears upon front half-cradle
16; the guide stir-up features wi de | ateral openings
which allow sliding of front end 12 of gas
d6viee 20 Fedtin@h R9ias UahtleP meahd; PeRbofffion ' RIRE DG, For Scantlle, of
front half-cradle 16, when the rear half-cradle 217is
theetypa dised) onj single-usp buiahg gae cplirders; and a gasdtwarisfer angags is a
devi,ce,.22. which S .agai nst..st op. upon. hen spheri.ca
cfii) SHPEGI b 25 AToRaRE st Shind T romihig e ainer 9
PeifBFaliof 08I N0 $s iARIoRThumEAtE®! tirbsh dEViks edu?cg 2 ith

closing capsule 14 is pierced; perforation -5- device
pesureaeliefedevicqy 29, tntagratedr withasinglerhow omechianicald shdckewith

sBirafion el TRkiRS uP e ptiP o RolT Risel 7 Fia sl 1)
I8 Rbripris6d), foNMantplé, JPQr sty AULONVOI6H EEAMERE 8 Stli%fezAQOin

the gas frommcro-container 9. Perforation de
thes r¢ast ssedomniromcwhish, firsh ductgR6 ds fronted, and whas: front eclion

RAFIGH Bt Euplon iRt ocgbnnl AFEhd Rk actic bt e
29; ghRfirsl Elfchliir Apértdre @kteiBSiNo 4 sédohd dudt 30 iAR¢hidH, % pdrmfd gas
it is conprised, for exanple, of a first cylinder

nasspgeaYalvhshank b of azas sapply valnp slides frealy, saigrvalvsceaturing a

i ' I.Sel ed, ;and whose. front
Bl ot Eln Al ndar 257 B4 S 4Bl A Bl et
tharc did of st clganttey 1280 whiosé lewér sedtion Yeuturdd aB UnndlAe sealing

first circular aperture extends into a second duct 30

surfagghich speroprds ajveshank 3l dheupper part o valvehead 32 is pushed
Fle 18y £ Y ,

SRR b PR cABtEL SR it g B plfe LERh e

il enlagad32somgaitlia seeond seatingldeeice of enfitshype @P; the fRde end of

g ST b B yef F a8 M o o el plhecip s i

aHANBRACHIRS inOthe \HRAY 8f RSt 3AintiScdl 3;3&&9' 33 5whée l‘i)oﬁém? of first

first calibrated spring 33 in order to press t
bare 3Haacts asip ipyshes.pushing tatk vabviesbarke3ily tBE ficat ipistantidS slides

l i ' f fi 9;,. the f
BRGS0 SIS i et 6 iR e fivides i p 79 qud
®kecdnd &phadts f Vafille volind)@edled ot baf othd AR&HY &¥es! first
in_the head of a first-cylindrical piston 35, whose

waling devieg of theseconddyee, 3alid sithdfirgispistop 38 nsecondhdush 3A deads
val.v ; .St 2Pl |

IS the'tBar Sofolf 9 of Srcohd Bl g bt Beniufie (P Bt Bpace of

secontd whateberi 36, shrmugh astcamidciralaepentresiliooing Gée sliding of

yavd ?}E’a'nﬁ 3O Bteroean e et Bes e oromber 36 it e ircit:

rear section 38 of second chamber 36 acts as a mechanical stop for the head of
first piston 35; the second space, partly separated by front section 39 of second
chamber 36, includes a piston stop 40, coaxial with that of second chamber 35,
thereby limiting the stroke of first piston 35 and acting as a guide for a second
calibrated spring 41.

The assembly comprised by first and second chambers 28 and 36, the gas supply

valve, first piston 35, first and second calibrated springs 33 and 41, makes up a
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sealing device of the second type, solid with first

pi ston 35; second duct 30 leads. into the rear section
38 of second chanber 36,-¢artly separating the first
space of second chanber 36, through a second circul ar
aperture allowng free sliding of 25 valve shank 31

and i ntercommuni cati ng second chanber 36 with the gas
circuit; rear section 38 of second chanber 36 acts as
gis prRefneireldf méme T (fig.t Ive ahdafil. OfB) liowihg i idntifal3Pressure,
t he second space, partly separated by front section 39

definedewithce gepd pselracs comprsadibetwgen fiftesn and dhirtyobar, to be

hah - Wit t . of er 35 herehby
eRIP it o< o g RORER, SRSRREh srounds BlESfepic.
AQHiiflE dhé&tr 42 (BECIBY confing ol Boad S6toh@d'dude 36, lcadsh@irough the
asserrbl?/ conprised by first and second chanbers 28 and
lderal wall g thipshrgvolutianyeylindriealt chamhes 33 55aidf thirsk chasaber

iR A B L i PR oot R i pgtprses

adlebond s sealifgidevice BF @fSstcBnd RS 46) kel dedtion IPAAd a front
accuracy conprised between fifteen and thirty bar, to

sprsioneAl; he ibetem ofrreamiector 4 dn dhisd ghambez @3(featyres 2xgircular

Bl a8 i ¥ Moy BRI Bhsner 48 Bl el i 49
beirgadotidawitiiatdr sectich 4Niof the' s3¢ohd! pistuir 45 had giefetably oriented

champber 43; said_third, chanber 1ncludes a rear .
coppially withahe secppd eryoltioa ymmasTysn Y gf tird ghamber 3 swhich

' : o r o Errn.
1 5548043 THAy B Sperdi RRAG, OFCoREF riclls BTG Tt 8l BI° IR
s4Rl mihwal lopetating afieans dor Bt pusher 49 prefetablyr cbnsibdfmishihg-in
features a ciccul ar erture through which a first

%mqtqj@fm|45ptr§ﬁetﬁuﬂgcél§a§§és4% rdpanuak meang ishir agmple,

. . . : . the .

%?ﬁaﬁgégrgh%gpy ori ent eg aqgtggérilal ‘f’y’bw‘ tﬁ t he aglg@%g set
wigh alespeict o sthemmevoelytion | symBieteyf agisi 5@ of hthirdechatber Wi @hnd

i s actuated by, nmanual rating ne of control. ns
ot Ao gty W' @l B OR08 swnmeirh diseath end
pedperldidutir tBU46RAR6N 49s BREHRAGOhs O hirgdl 1&er BY AR IHitd by a
second piston 45 into third chanber 43; a manual neans

step SBothedrentseation U8 efseporidspiston 45 features a r8volutianeeydindrical
d t.ation..axis, 52 i i gul ar. ff

G R B e R o7 oPE B AR sl e o

55 freely ¢lasdiing thréhiph afodrth ¢emihition dylindri Gl AGRIOY ard @agial with

whi ch contains revolution symetry axis 50, and .
Perrperiution, sERmeRy axts A0 %tﬂﬂ*ﬂs!ic@a@b?r thhgrfurtincy 36 leading

BoROGE bbRYE ofRfe BbA debtidd ?ﬂopﬁu’r? chifB8 M35s P& By £8baxial

section 48 of second piston 45 features a
tapexst urevalntiay burfage ivdagh acts as a guide for a third sealing device of the

second type 58 which is neutralised, while allowing gas flow into the fourth

duct 56; when second piston 45 is, for example, bearing against the bottom of the

rear section 44 of third chamber 43, but which, when first pusher 49 is actuated by

~ hinged lever 51, penetrates into fourth duct 56 and ensures gas sealing of the front

section 57 of third chamber 43; control rod 54 extends and its free end 55
penetrates into a second bore 59, solid with the body of third chamber 43; the free
end 55 of control rod 54, internal to second bore 59, includes a fourth sealing

device of the second type 60; the stroke of second piston 45 is limited at rear
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20 control rod 54, with a captive end on front side 48
of first piston 45.and a free end 55 freely passing
through a fourth revoluti-@a cylindrical duct 56, and
coaxial with the revolution symmetry axis 50 of third
chanmber 43; the fourth duct 56 leading fromthe
bottom of the front section 57 of third chanber 43 is
edged by a coaxial tapered revolution surface which

pR§itidon Ay thedbdianical stdp oTiitstredi 84dtiBH 476 ﬁx‘é Bbfttohh@f the rear
second ;¥pe 58 whi ch |s neutralised, while allowng

sgetionf 44 of thindochamber $3irand is dinited5e; froth posmcm:bm thepnslhamcal

s et P15 sl R ot B 4708 61 BF et Beve gp i font

poksitivh dTuebdtd piston 35 ARk WatEskalig dBIiRISEIhE 84&nd Bype 58 blanks
penetrates into fourth duct 56 and ensures gas sealing

(tffﬂﬂfeuﬂhdw%sectl on 57 of third chanber 43; control

A R i B TR 0 e ot P SR Bl o s 56

db¥wnstéamfdfake Bemon’iéf ok ek Fs&ihtﬂﬁ‘lﬂ-v%é of tH REGH tyh@ 58, as

second bore 5 i ncl udes a four sealing devicé of
welk as @aponulet ypettm leading into theerear sextivord qofcmﬂhmhdﬁnbes64

I ted at ar_-7- position the nmechanj sto
viidh, 8, 0l Harolrr BRS aeCBufion Breni eorplrgibly Ssfthufie-
SAindficAllon &lsyihaslep hxi¢ Whie R thérgbd WithqBatiof sédond tstage 59; this
gos ition by the nmechanical stop of free end 55

réhambey incjudas a discharge cvm\m%fcommddoﬁerv@h@gbodyn 66,

(oRRE <Rtk S RisicRl WORGE T e tobiB bl QE AP A7

diamieted ©f cA dnefthid dfithiat Gﬂfoﬁfthghax%&r 64 as wel as alira]veﬂﬁﬁd 67,
éperture | eadi ng into the fourth duct 56, downstream
Jlat (rean Sestion (aads @ (anesed; aayolutipngiontcgection 1182, of a

FaaRRE pradtitalRPdowdle of Rt offfic 3818 %&,ﬁan MREA yéo%nlvzvﬁé%h alo)

into the rear section of urt h chanber
assa aralvnegiodg rbase 68 avhycls slades whnohgh iacthirdibares§9, mf efdmﬁét!exy the

%ﬁ% P magifte otk e BedR. 8 Gonting s Bird shltg device of

vaI ve zod 66, B%%%F%%Yﬁt |(§’l§§§/|8?n r%r%ﬁﬁmﬁf béte 69
mmlaned/\m the tbltmomcﬁbom dronh sedtianidr ofathe faunth ch‘amber 64, and

rrete a ird,of that of faurth c
uitf, e natBr T2 Wiionds o SlonBiion, PHAripos Whe RaF fase of
sﬂot-,mwd ee*idlsakapamrseai B Uthé ®atthmOSK reaf §ddtioR 65265 fdukth
a 15 di aneter practl cally double of that of the valve

g Hirst helicghsprings]3 whichbears ogdhesbatomyef fiont pection
b f(ﬁﬁth%aﬁﬁ)ef’& eSre %fa%‘ ngzﬁvé H%Jdgﬁp%f‘cp %uc?xiﬁ: Yeatures

di anet er sare order o e’as
bodynalar séamguzonameat tdits dedgealvhmm coeparates oiith a first sealing

device of the third type 74, solid with the bottom of rear section 63 of fourth

chamber 64; the tubular internal space of valve 66 makes up a sixth duct 75 whose
inlet aperture, at the rear face of valve head 67, is flared and essentially tapered;
the central section of valve head 67 features a second cylindrical pusher 76,
coaxial with second bore 59, comprising a free end 77 and a captive end
connected to the rear side of valve head 67 by spacers 78, integrated in the flared
aperture of sixth duct 75, and sliding in a fourth revolution bore 79 which
interconnects the bottom of rear section 63 of fourth chamber 64 with the bottom
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the first type 70 which cooperates with val ve body
base 68, whereas third bore 69 is machined in the
bott om above front secti oi8-71 of the fourth chanber
64, and 20 leading into a fifth chanber 72 which is an
expansi on chanber; the rear face of valve head 67 is
kept pressed agai nst the bottom of rear section 63 of
fourth chanber 64 by a first helical spring 73 which

Se@kand BotesH; hofouAl Rhlihg abjics Sf tHe st @ﬁg s;b, 5@;&{: %ﬂlhsfourth

chanber 64;  the rear face of valve
bare 79) enspresesealingdetween sacnnd horess9adndrsixth duet 5¢ sécohd pusher

B FRu5p sl RabicnY amallen i it f xand bore.9,and a
{o%rneﬁgﬁtweﬁh% sfcat:}\l/ gl%t[ When;@@ﬁéa@& cbgﬁl{ﬁtgg g%lﬁgghe first

I nternal space o ve 66 es up a si
sdating devin¢ ef thatlird type,74atb isdbete theasixth daet 75f froma lfoatthetaechber
. 1S flar d essenti a tapered;. the central
8o Bioe 50 V1 o Serrasmher 2 cato Bio dscoghgh eSAeroms posaiSS;
. |l il o B i sl
?Jrﬁ 2‘2 %g%%ﬁ?%lsgﬁgﬁa%c apti v}e%g%g&g’ogg ofﬁer(}3 e%%deg?{% étoﬁggl?feogr >4
predeesagainst the five and 87 obyecond paster 76 and thicrby pusiibsiback have

I erture of sixth duct., 75, and sliding. ip a
sl €hanLibaniatesdt Fomrbe berdmiat ar seitio SAnsiblonah chaghber 64,
B CoRFating T fisERULAN B!, URfoft CRATHE eblin o sixth
dnctt T fourthsechambse 64 ds intercomimunicatefl hrough sithr ducy 35 with fifth

epsuy es.seal.i nqg bet n. segond,hore 59.an I xth duct
7E?m§e§cz>?rdgg‘hsc e "%eg%%f }ésaf’ﬁ geg@hﬁ:o&-cgﬁg«ti%qa? shape, with a rear
sé@ionf§1¢ Bwhich $idh HEét A5hepens,kal aGfon® S&HDA 8D Fom RRichd b
a total length which is such that, when val ve head 67

indnieal bore83 begins; saiddfafth hore §3\is prefasably loeaxial with

&

' ﬂmﬁ% 4. RO RS 3 - om fourt
télﬂu’lag er Ggﬁlsi hgﬂff'rilelé en E%' ?gﬁ%?@%ﬁ%rp‘aéﬁ%&u%a“ﬁ%ga
istigetlyt Taggeb dhhanotmtodf adeobatiydrise 68%ind Aigiificlgnithallesleagth;
ﬁ%ﬁlls in. front posjition, the free end 55 of control =

Bore 83 g lﬁgfiafi ipto 2 sith eylindrieal gotattony ghasehep 84, which is

e YRl v e
SSLE WA CFphROTRY oRUnRES: RAGKAR el (B JEVEPE body
foase 6$amha dmgth Gdentiblly kipublemyf et of fomrthlvharhbérss4; fidthiboad 83

RIS 8 depeaprersich 2005 64a CErcipiagB i PBRE lealng into sixth
tdhhﬁb&%tﬁ'dﬂd%f@%g@e%éﬁtﬁll@'é;}m toq}é'flﬁﬁﬂ of fhe fe\il\lgt%nhrbfaﬁﬁh

chamber 72 is of revolution-cylindrica shape,

rbozg 83;swxthichambar, 84 featymeschrear section §6tin Whichpifils borarf3 laads,
f O ich - fifth . .
A Bond e i eI By sy said gt 7 beipg poen o the
bavmeshidrd sither direutiybby viaQotieak vatvé BS;1dxth RRarfibeF Bt doYnprises a
%l s of f Iéﬂth cgan’(ﬁ%r 72. Fifth chanber 72 features a
Qfitepdion & mgnRasy bolipRiet sevsath revrlutioroxlindrieal ishamberdeds,
6@axialdith st iante? 96 (Mg Il g 2P Shtbrcommunicated with sixth
chamber 84 via a sixth revolution-cylindrical bore 91, of a diameter significantly
larger than that of fifth bore 83, and smaller than that of sixth chamber 90; fifth
bore 83 (fig. 2C) acts as guide and drive device for a striking hammer 92, making

up a striking means; striking hammer 92 is comprised of hammer body 93, of low
thickness, and of a diameter slightly smaller than that of the sixth chamber in

which it is located, featuring a rear face directed towards the rear section 86 of



10

15

20

25

30

fifth bore 83 (fig. 2C) leads into a sixth cylindrica
rotation chanber 84, which is coaxial wth. fifth
bore 83, of a dianeter es8entially equal to that of

val ve body base 68 and a | ength essentially doubl e of
that of fourth chanber 64; fifth bore 83 20 features a
deconpressi on zone 85 of a dianeter slightly |arger,

| eading into sixth chanber 84, and of a length

sPER CRABer 84, aadal frémt faes; direbted €owidrds iR fremaicbiicl 89 of $ikth
bore 83; sixth chanmber 84 features a rear section 86

chamiwi 845 af thirdhreyolutiop 2 ylindripal pistand4, p@mnehw@h fifth boea8d is

Bl vl FESHarer of Yamipch iy 537 b el ibugtERRROH3R, i
piston 94 Mu&B %‘ﬂi’zﬁhet%ﬂsl@ sinaBér maﬁﬁlai 6pﬂhhs>afet 811 &er to

i n whose bottom a seventh revol ution-cylindri cal
ahitainisefficient sealingdo zmnmlt ltwvtqvuisixou by 8¢S§$§tﬁelfevglytl(m-p§md2@1

i @ 57 ool oA Bl o S Bepletl do i P

IhnAAB Wdy )3y B Héddws ik afgafauiel@errsl fiéan@lly 1£rgéxtthaxbmaeof
83, and srraller an that of sixth anber 90; fifth

birdpigtan 04, and Q@)ngﬂwfscaa@ng qnarter of dhfdhng@l ofcthird pistan 94 a

S SRR o6 il Ak o o 4 il FgBer 84, and

b0 Nambdet BEAL S, pragids e Hantthébdt§ lont the ibb&um&m&édr&&uon 86
than that of the sixth chanber 1n which it is

pheixthehampen$4; therefore keepingrthird pistancd4; deprassesbindifthyhose 83.

?ace rec?ggqﬁgfﬂ»g Fir(]léyfqron é@@fétﬁﬁm@(& 0 S|ax gthh
sikehirtieimtiR4 ; 84athrbughdsixthebark L11i, and cy fromdsectioh 98i whase Bdéom

%é@éé%‘% shsAe FeYaUR PR linggnl JORER. camlgH pveRiibRmber
ﬁdwaﬂ iaRlefdr@QscAfiallf fa@w &5 fifth Pof'8S. Yhershy gllmwg seventh

er t an that of f1 h bore 83, in order to
ohmmm 99ub finteicommugncatd with the reer section 160 of cighth shmbdny 01;

Lyt i on-.cyl i | str _head 95, .
dpeR i o b ol SRy b Ak vave. Ehpilind SolthRe Brish: 102
Camprisdd ohaaﬂmom@@htcﬁﬁmwr ilférfite N@aGcd Bolip 1@5 @apable of

di ameter significantly larger than that of “third
sliding in seventinchambeef@ytand gpmpeising A &ifdu rgaling demcetqf ¢he second

en of..third second eI|

RO, S iR P otn o BT AP SoctiBh o7 Bt s Rl haitBer
30elthkGnierfabodevide Buasyl 09 Featires s &8 fich dirsasdeswdidigarasettion
the bottom of rear section 86 of sixth chanber 84,

Heaferewensh ichambery9Q.1and ¢ font fase directre toneardsyiront seetian98 of
bs,g{'é?lt}? &ggé‘?%“hl& rgm(gf 1ﬁgrf(i£é &ﬂ’l(%@o #'nl‘(")b q:@@n@es rEdfike

section I nt érconmuni cating Wt si xth cha
tanvd ub0b, soﬁ(tlie lsame didmetmnchsastfikingt headc 05,0mwhoge \Msrxgﬂe when

ool weB i S il Hatide heXP) 04 1< s bialif Shial & he Wngen

of striking head 95 cumulated with that of hammer body 93; the length of sixth

—Il

bore 91 is determined so that the free end 106 of strike anvil 105 protrudes from
the bottom of front section 89 of sixth chamber 84, and that distance 108 (fig. 2C)
which separates free end 106 of strike anvil 105 from free end 107 of striking
head 95, be of the same order of magnitude as the length of third piston 94 when
reduced by a sufficient amount to ensure, in fifth bore 83, a residual guidance

effect for third piston 94 at end of travel; the front face of interface device body
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15 90, and of a dianmeter essentially equal to fifth
bore 83, thereby allow ng seventh chanber 90 to

i nt ercommuni cate with theloear section 100 of eighth
chanmber 101; seventh chanber 90 contains a shockwave
generating interface device 102 conprised of a

revol ution-cylindrical interface device body 103,
capable of sliding in seventh chanber 90, and

bl i 4 ey t -
FETRALFAI, fod LS8 SRAIES I OGOl and
wexial witloseventhsehambeh 90hambef a difinetehessentiatlyfegasl to that of

AT T e W T N
$oGRefth it 99 MW dsufitient %os Sk ?or?é%t ggidaﬁ&vﬁtg%cw%ve

chanber 90; the rear face of Intertace Vi Cce

goentiopemtafatr ddvice d402j how@Ser, Gt rhie Alwe pbtarRine of st
trj king he 95,. whose.l ength, when 25 cunul ated with

@195’6‘"6‘1’6 trangler dewicg 9 in ai\pottom of geassseetien d0pyof eighth

the. ay
Aer 101 O ERACY spilte PLbAR, GEAE e npidTH) Be¥opomof
Rar s<|x:tnbgt5 % of sm;dn&xochahﬁtf 'y 9? emfd% etﬁttmﬂ dth];lﬂ Smoth? séz{ristk_etion of
n . pr.otr S 1Trom e pottomo ront section,
e éeyxcﬁ befly ﬁng prgspes &r?dgftﬁra?nteiasﬁlah@&l%siw device
PR beatlgr i G DA o R b1 2Lt B erfl bpyicPBoay
t0dendbswrroundingtheyfist shbekwave transfemtpyive dD9,tdnidy ch thie Hthen, on
4 | ffici t ot o
e A, o TEST SR oftacPrlil g roS e cfans ooy kot efean

shamiter 1 &mpids ah digiaviidre 11B€ révoliftfon GiRd®dal, coaxial with
interface device body - 10 103 features’a first

eightichamber 1Qhsing ofge vingld diggeter, of chutriedrltyfl thadidmeter of

c ; i it : 0...and of

B8 SRR UL Wil hREHERMCAQAS TR ¥ Sque 80K g charglerglp!
edilaias lacshgthwaesgidd Bdadyl 1606fa sécdnd BRdckavé Bhildk Aedoy 4,
105; the |length of seventh bore 99 nust be sufficient
feyolionreylindnsalof adinmstes slightly pwalicndban Baigefreighthichamber
[ ' ' gl all . .

0L AR et 114 1 M HBKE fnd ingl Fope Bt 317 i3 srpeptilly
flaeshaptd and oémprses, spatdyrechodl aifitsadegtié,m shoblkwier gul@:liod

hi hel i cal j 110 ing, t he one hand
314 icherepsihionet pighih Baxe 015 and hish i medprshoekwave
90ideMdad 915 b theQbbd shOBWAR Ffd devile!119Nwhn the s%ngleéblow

I'nterface device body 103, presses the latter on
mechanieal ishpekavavd pepemyonidevice 1 1(6igl 1A dnddig. 1B) ivin ofesating

. n.th fp front sectio .interface.
005508 e LAS0T 05 ok Bl 504 15 B e
fiieaRall 419 e \he firsl Sbck vk rRabfERvRENSY an@he &R sBAIION7
of front 98 of seventh chanber 90; the front section
of éhq)]sh@:rkg-f@yﬁ guide wave 115 comes into bearing contact with a second
toroidal damping device 120 which surrounds the base of shockwave guide rod
118, and which rests, on the one hand, on the bottom of front section 112 of
eighth chamber 101 and, on the other, on the front face 117 of shockwave guide
head 115; the protrusion distance of first shockwave transfer device 109 and the
length of eighth chamber 101 are determined, amongst others, to match these

requirements; when free end 119 of first shockwave transfer device 109 bears on

second shockwave transfer device 114 located in eighth chamber 101, interface
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chanber 101 conprises an eight bore 113, revol ution
cylindrical, coaxial with eighth chanber 101, and of
a small dianeter, of ca.-une half of the dianeter of
15 third piston 94 which intercommuni cates with the
out si de; eighth chanber 101 contains a shockwave
gui de head 115 of a second shockwave gui de device 114,
revol ution-cylindrical, of a diameter slightly smaller

cfebﬁ@ 10@@5 siight Sidhéa %Wzﬁfﬂf Fear men‘@’fo@%&&ﬁﬁ Qﬁ?er%Gand

| at - shaped "and whose front face 117 is essenti all
thlltt&thehhdpmdleonpsluglnb' campesedy the dengthl aaid diameter of

SOt BN 158 AE Sepstaly ety doa SnpGmeiniann qugglitons;
(RORGKHRYA eﬁgdié&? oTeRE shbbRwale fstb%tazx_?tgf\gw m%ﬁx\f f striking

gui de devi ce: 4; when the singl
Mﬁigg 26 rlsaequah tol¢hd weight 6f segond shavkvalé Granskér3device

U BBt b S S b, by
damet&laf gfiocktiavé gﬁﬁ% h%aqupqtﬁg Ibﬁ&ﬁ{( o HEYHEE by Oa%uﬁg Ao

the front section 117 25 o wave gul de“wa
thd Snaxomem possiblebexientngn tlonteagth ofithind q»mar:%dvhﬂeolhlain@ahto
dan@u&g&vdew ce 120 whi ¢ch surrounds the base of

cqyrm eﬂ% and which rests, on the one

Waes theoébs sﬁi@tiﬁ 9¢BoRl dubO3U (fREEB) eresytl?ano:{ a{i:lgﬁff?‘?cond

chanmber™ 101 and, on the other,” on the front
ealibrtesk: kwinge4 lwsh;es bashcﬁrstlﬁxstonhﬁ pveirdsuthe readsestiom 38 of

Rernsl et G VAVE D | T in SR 4 @hiitgteed of

fishpiston 33 uill Oalvé BRatk 31 8Bts LRMRRY Bottodh GRd, th&efdrs Supply
119 of first shockwave transfer device 109 bears dn

wivohendsRoisionahed backndiessbycenipressing firstowdibeged spriag Gdtand

ot 1 2 I
(ENAEHE e B 00 E0h A8 it : Mfem s e i seond
dued 30 (fig.r i) heilids ap aggin] Mgt fidOni3s n§bmsﬂbd iny tiePsH sing
t he LSPJ; and di angter of shockwave gui de rod 118
%B‘ﬂ sanpeqt lc?%lﬁtle&'hsgﬁa% Nalve fpadedmoxes bagk to rest against

t
LRt STk 053t B L e
$piring. 332@)11(;nesshmm all ]\-NZH lbbse cémtaghmmfths ;bomfl csﬂmgwa& 84; it
e nc ust nen can
HISRIE b 0fed ety o, Xneian gt abehals (BPe e X dorb e i
edld&h ffak A Bieall 'téiiﬁpe'iﬁﬁtq: 2P ifsf i'eﬁeatg'xg)s Sﬁ%?se’an Ofclehiée of its

ot her, by acting, t he maxi mum extent,
pressure nljmited byt fanr dd¢;tlgnad nbagk, mmhmh eoft fikst npjstont 365, thereby

G584 RROGREAMIARR ] F T ot SRRt win
ptsmnrMp 40.”516@Qﬂﬁcted into second duct 30 (fig. 1B and fig. 2A) flows
into third duct 42 and, from there, into third chamber 43 and pushes back second
piston 45 against stop on rear section 44 of third chamber 43, unless second piston
is already in contact; the third sealing device of the second type 58 is then located
inside third chamber 43, which allows gas flow into fourth duct 56, then into fifth
duct 62, to reach fourth chamber 64 which then charges itself with high pressure
gas, at a pressure, for example, comprised between fifteen and thirty bar; valve
head 67 is now pressed onto the first sealing device of the third type 74, by first
helical spring 73, on the one hand, and by high gas pressure, on the other; when



10

15

20

25

30

calibrated spring 41 pushes back first piston 35
towards the rear section 38 of second chanber 36;
val ve shank 31 penetratesianto first bore 34 of the
head of first piston 35, until valve shank 31 abuts
on bore bottom and, therefore, supply valve head 32
i s pushed back, thereby conpressing first calibrated
spring 33 and 15 rel easing the gas flow from gas

. OnfhA HRYUAE 1€ reathedRNURR &fw?ﬁ%ﬁ?ﬁbm %%gﬂg‘.’% SWfdration

30 (fig. 1C) builds up again, I ston
dewickers ieady tfoeropesatioomSheclsiang gaeeniod beline by Rrdtag of

41 until,_whereas valve_head 32 npves back to rest = =

hipggdleyer $héfig L nd Siga 2P gvhihy pushesn first ppshes #9¢ yhish, in
i PR faier: i Br.ahed 42SRE ,

6 G R R Pion, 3 12, ) SHBoEP 20 Bd Bt gpa 54

hovest inbtrarslion int thikd clember 43cwmtilt the . thirdd dkalirds d&A6e of the

expapsi on_js of adiabatic: type, the expanded gas is
EOPRL FYPENSh PERSTALRH: ID{Q fQNIt A6 g bleaks effcthis fhst 5o that

R haBet BEIF B0 frork OPREATEG e b WBRTOED as first
pashpar ﬁsecbntiyussembnj_ tpnesdeidttin,aﬁm cfrete ﬁm’i 56 of ]:omik?li rbdizg pe_xll_%uates
ssi cones ipnto contac i ston sto . e
i seeapd boigcrs vt iCpiBRw e drea gnd 77 g Scoand pustier 76, wiash,
in O, s NeParaios O VRl Bead Y1 froi B8 rt°4eiling Bbfle of the
thirdi tyip¢ 74 tand compressionsufcthe dinst4aelicdl sphing d3¢ gmn flos into
SRR 75 80f B St shembee 36358 ioterdly isheiy ek e pigten O4

s i1deaddfipd VY ) ot
(e 311w sl £ bt ol 5,

thsenghtthe petinnee! Seondhhalival springdbastiking haarnér 92 ishthéni driven
i | i sed

R0 Shea e Bon, Blorfock 8 Bitdhy SoimsERiietondt Aol Siine

p6,emd atildng hedd®s §tiiked steikehhvil _1@&66% eDOdndt i 2D)idFSnterface

type 74, hy first helical spri ng , on the one hand,
d&fice |02 winchyeanepatessa shackwaye whichsuersssivelyi propagates itself in
knal ' hS eq o f h._chanber. 6 t he, .
TGRS o TieE ouy Q05 leitdist Mo RUNGO R Bhicg hog) o i
Sleactammméttale e rer | sectidae 4l 6 ofghocipaivet gii@e Gkad N1 536 durther

| ever 51 (II.J g C and_fig. 2B) which pushes in first

BIRPARAte Her mhegk wavg guiqgriad 118 andito the eljeatde ba disintegratad.
 dnft ' ; | ; .

A% enQtdt thdVel df Rlor*94 1@2]31&?%}% 33 dléqurtlpﬁ'esst rxln?oé\%SSS is

in translation in third cha unt
seasinaliyy uneorvered @fd thisegas dwginsdo tegeape S8topreae sectibr 86 oft ixth

f : d. b f this d ha .
iy i 3 v B ofligel difieh K v P G am and
dasughisvkith duee87: @8 préssele dodmshim 4P tHeOMiri Aot &vRRE of

pressed in, the free end 55 of control rod 54
sacpad dype 58 becomes essentially equal to atmospheric pressure; second

helical spring 96 then pushes back striking hammer 92 and third piston 94 into

el
=

fifth bore 83; first helical spring 73 pushes back discharge valve 65 into the
bottom of rear section 63 (fig. 1B and fig. 2B) of fourth chamber 64 and restores
initial sealing by means of the first sealing device of the third type 74 when
second pusher 76 can assume its initial position again by release of the action on
hinged lever 51, which permits the displacement of second piston 45 towards the
rear sections 44 of third chamber 43, under the effect of high gas pressure in third



10

15

20

into second bore 59 until it pushes in the free end 77
of second pusher 76, which, 10 in turn, causes
separation of valve head 6; fromthe first sealing
device of the third typél 4 and conpression of the
first helical spring 73; gas then flows into sixth

duct 75 and into fifth chanber 72 and violently pushes
back third piston 94 (fig. I1Cand fig. 2C) which was
initially in pressed-in position in fifth bore 83,
ehamhey ¥3; the displagemerntt mettemaf seebind pistapds rRguse6 the motion of

AN 92.is then .dr.ivep 15 at high speed
?65{&8 lfg@é E C 12#&%&“@}“@% Aeyise egm’ir%g‘é‘i §P§ e8ciseapes from
foakthadiict SO) whidh 296 Vkb B8LAE ri
strike anvil 108" ms"’@fﬁ@ iyt i g. 61%5?’%6?&1 1o FFesgueg drop
g@hgq;bciar 4hingtiat e prisegre [dfrqmncthmm f%doﬁﬂ (cjluct_43 and 30,
- 4 ropagates itself in interface device
g’!){g:?} qﬁ%‘g?égtt%ee&ef’ﬁ Yﬂ%"&“@r&ﬁ%m{ﬂeﬂcﬁ%nsf er device
D4n igfpoved efnbEdiniehd BT tht i r Ny ohny
shocﬁagsg gu?de head ?%gm%Jﬁgﬁﬁ?ﬁbPﬁé%égégggg%%igg'£B)ls
ooyt vt sty
e di ed. end of trayvel o hi rd_pi ston_
?’na‘%?‘f%ﬁgg*g‘?l 05 PIGRS! &‘8@6?‘1&&?‘%‘#&" Savrehsating afigr gxpansio, or
a teakugy Adabetheald 82968, DRPARBatt &Rin|
i cti% 86 of si xtg gcha}r}}beratégfegﬁg 'S g@%@ﬁésg@etﬁgsttype
e outside through check valve 88 (if any) and

. 87, .t he pressur ownstream of =

?ﬁ{e&t EI rcg is eg: glg?fgﬂg tgl\f‘%éblé}" ‘E%hf’ws O e gsacTHon device
beoendsl Gsrsdisintaritioreaf! ahnélﬂ AR PIIGIsEEs PIEHH Lhamber 64
sgcondl hel.i cal sgrlng 96 then pushes back striking
WARsFeYolume 43, praferably comprisad Yatwean one aid thred outic 8atimetres,
54 well ad £ 5%k o Rtk Y ack di scharge val ve 65
into the bottomo rféé?’&gg{}i icg'ﬁe%gmfrfsrg. 1 B and fig.
beyn whprbwed ehbodiseheof thé invetitio3ing rf@ﬁa;%ﬂli@hﬁ&@bﬂ%@ FhdnHat
gycneans of the first sealing device of the third type

PO 350aRC SI0gep FUOTE LR RESESSADY tQ generatei aliccessive
stsicvhedNtraAda for @S ' hinge
s o1 ior o PSS Bpflech HRRf lovel s Phya Bislfiffier 0.
pcsessiveashockwayel driggeringr deices & insened; 4thinfrigdeking device is

AR b “onellCRL ot 280k RE° Ui jridalneie epersimont sovera
swcessivesh6tioraved, fonbaeple hﬁ_a’lﬁﬁﬂ&f‘mﬁf at §€&E&9{d§%§%@gé by

until_ the third sealing device of the secon

BRECEIES opertons of fitsh puther 486vithout riquirinigahs rdesingUgitinged
feQef QuUrt h chanber 64; the pressure drop in third
chanmber 43 initiates the pressure drop in third and
second duct 43 and 30, 5 which initiates the

previously described gas supply cycle. In an inproved
enbodi ment of the invention, third chanber 43 (fig.

2B) is
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i nterconnected to the outside by a second calibrated

di scharge valve 121, in order to avoid a possible

over pressure associated with gas reheating after

expansi on, or a Ieakage'éﬂ' val ve head 32 (fig. 1A

and at the first sealing device of the first type 1o

19. For reference purposes, the single-blow nmechanical

shockwave generation device 1| intended for

di sintegration of urinary_stones possesses a fourth

chamber 64 whose vol ume GlsAB&f erabl y conpri sed

bet ween one and three cubic centinetres, as well as a

striking hammer of a weight of ca. ten granms. 15 In an

1 rpA cureggte-bluivo (1 ymaethaelfical RRokwHRB deRdtatiG detiBE making use of

appl i cations _other than that concerning urinary ﬁone
ng LFBF*}“@né)i mofigngk ¥ sgasey and bjgingr att highuspoedsshoekwave

RAGESE fieab 1 Said lckilie g Femied i thoskvvauipuster
s vact v od by operarton of TAVE SR I BN
sintegrated. shagetesedsinvbatstrikiganems €2) are nsdtivndalvads to the
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2 — A device as described in claim 1, characterised in that the gas used at the
operating temperature and pressure, and chemically compatible with its place of
utilisation, originates from a pressurised gas cylinder which makes up an
independent storage means, which is connected to the single-blow mechanical
shockwave generator (1_)'by a pipe and which, via a pressure relief valve which

makes up an expansion means, reduces the very high pressure to the operation
pressure.
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third sealing device of the second type (58) which blanks the fourth duct (56)
upstream of a fifth duct (62) leading into fourth duct (56), when second piston
(45) is pushed into third chamber (43), whereas free end (55) which is engaged
into a second bore (59) then abuts against the bottom (61) of said bore.
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calibrated spring (41) which acts as pusher for piston
(35). 5 - A device as.described in claimi4,
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8 — A device as described in claim 7, characterised in that a shockwave generation

e

means (3) is comprised of a shockwave generator interface device (102) including
an interface device (103) which slides in
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