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gas-operat ed apparatus conprising a first chanmber of

a first volume conprising +Eans for igniting a
conbustible gas and generating a flane, a second
chafBeroppratedcspRavsituses withmparsoBpires sioac ichgmber

the tvo chanbers iBn@OFFURLERLEANCHRRgSe means. being
designed to allow the tlane to pass. The invention

relates. nore particularly to an internal combustion

ga&eopefmteeﬁlsgelal RO ARpar atyls an %gég%iég%%%dpl ?bgalatus

Fno,pelled u er tqﬁ rﬁktslon
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0 e ot s evi ce. parat uses wi
Iiflaﬁlt%ém‘oe Qgﬁa{l/% Iaj \%lg?%t%agesf W ERC P@@ élr‘ﬁ?er 0 h@eans
fﬁp§t Pracing etbapriessi eiastentser imhiccmmualilcewsi die these

exphbasi 0 ttgea\%ga%n'ea the aﬁ%%n%h%h%ﬁ%fe tl: %%s

i ncreased, fThe explosion pressure in vol umg
proportional to the pressure of the n1xture bef ore the

2@hex Fﬂrﬂ;%r!ﬂi onWhad 1 Noppensrés pb@@& cub@eayse Pfad henrernay
in the first %ganber t he combisti on

ngg‘g’HF Topn PR R R FOHII9S | REP2ERERBerin which a

cpliiptesses tiweopelibed ntindext uﬂrﬁa V\é]d:’ci'loﬂés oﬁuﬁig@ 8¥p168ing

f f p e nt e second chanber

|%§r§asn{e%'lﬁdlaé1?oefss §§ %gdt hace%LrIteljhrl b%F(g?lé "t H& Pty ﬁ%q'l to

oEEGikei o ppil :s@@é@d ischdpera dds-tdperseabnb Chagte) or

| goRar btaklky gt hgdaehy @ drive piston, then by
virtue of this preconpression, the piston has noved

only very slightly forwards at the tine when the

eprasaansescw&shl Rwbhichadbesor o L et ;s . with two
.this allow n t he |ston to

pr I|ng t he p st on,

HERFURSER r S0P DERETT 1 16T din Pﬁ‘éc‘éﬂf@%?%?n ComRay owpich
oalimwsgasle Wz@i,osmmméssmetmr ehes sacodid idhdiier to
fﬁé”ﬁhcreased, the explosion pressure in a volume being
proportional to the pressure of the mixture before the
explosion. What Thappens is "that, because of the
explosion in the first chamber, the combustion pressure
thus generated in this first chamber compresses the
unburnt mixture which is pushed by the flame front and
passes into the second chamber to increase the pressure
therein before the explosion occurs in this second
chamber. If this second chamber is partially delimited
by a drive ©piston, then by virtue of this
precompression, the piston has moved only very slightly
forwards at the time when the explosion occurs in this
second chamber for propelling the piston, this allowing
the piston to derive correct benefit from the energy of
combustion of the gas.

When, in addition, there is a fan in the flame-
generating chamber, the rate of combustion and the

maximum pressure level in this chamber are increased,



35 generating chanber, the rate of conbustion and the
maxi mum pressure level in this chanber are increased,
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possi ble to reduce the rise tine of this pressure and
therefore to further limt t+h2 fovenent of the piston
inits drive chanber before the explosion takes
pmél‘:éngantltt mrssFidrle niki ngeducposdicl eise Sikartdier this

EQE%@%%et @%dptzwréﬁoxtéﬂec@pﬂ%a&éks 11$1%,M ££ebneqov§&%nt of

t the effect of an _accelerating f
stghi BT P didweriNe prwahee P?§@rﬂnUh£t@XDéOSlon

redieed Pysacfacter oftHhemider wikildy 10 HOMBYEEL1e to
@ yen m%;h a % %? ressi on chanmber” or conbustion
pret ﬁ%e% “the® pg c ﬁﬁeéoﬁg M5 EPPE4YSred t hat

the full benefit of the energy of conbustion of the

g ot b th s a.15 resu there
vvgg gﬂgge tglogeéle ){:%%‘?rkq}%ee?éf%%r ove %lﬁeacg?iggapéng fan
| é9emoxied Fhae sfovédfibgenicon ith ehtosecohe, pikiwere rise

chamBeto BEdrEHH§eH°byn%r%@%%o&h%fpgwgro%her of .
that]f%e

t wo- chamber appar at usées. What happens i's
flame generated in the flrst, pr econpr essi on, chanber

pHGﬁeﬁeknthﬁ@e(§ﬁﬁ@ndwuﬂii%ﬁ, rebampeesheler ecabhinel or
rnt mxture fromth Plrst chanber has been

t he
aSPmBngeﬁFerRﬁuaaﬂﬂRﬁﬁ chafifer 2BRLITR M eas&many has
pressiredt hehekn. tNew, faﬂlsomemefﬂﬂwe o’a:‘S fileee ©RSBEF of

aegﬁﬁgskﬂgﬂ E@et%%p gE b jBV Iosgﬁg éhé?% %s a

fion, given t e re i1 ons
3GeFHétnDFbeﬁﬁewﬂﬁsﬁe@aﬂﬁ|Uﬂﬂﬂ§ﬁkaudufqrmhﬁmwfmpnovhethe

dpi¥esahamierse1t henfone dhesyolddme, @f: sthe 1'(1j r %:the cond,
precomrbustion, chanber needs to be Increase %

|§ hoE- né@%§§%?¥4yfﬂ%% rdBle. to increase the power of

two-chamber apparatuses.

What happens is that the flame generated in thé first,
precompression, chamber passes into the second, drive,
chamber before all of the unburnt mixture from the
first chamber has been able to enter the second chamber
to increase the pressure therein. Now, as soon as the
flame passes across into the second chamber, the

explosion occurs.

In addition, given the relationship

P—Y- =constant
T

the more one wishes to increase the pressure in the
drive chamber, the more the volume of the first,
precombustion, chamber needs to be increased, and this

is not necessarily desirable.

It is therefore wunder these circumstances that the

applicant is proposing its invention.
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first of all to a gas-operated apparatus conprising -

a first chanber for the precanpression of a

conbusti bl e gas and generation of a flame, 5 - a

sebBfd, pHepul SPeeRtEPRANbEelasee - fismts fof pkadingo a

t@&st@peﬁﬁﬁaheé§p59atﬁ%"@%ﬁb?ﬁ% 9 these nmeans being
desi gned toglowt e | ane to ss, characterized in

that ther@ iSt4%F C&‘ﬁ"mlbrﬁrer fedi a?léetmrﬁf%ﬂmﬂﬁaldmr of a

t bembushpbessgan and géﬁ@k@tabhoafoﬁ Ehembl, ane,

connectlng %hgnd irst _and second nbers. By vVirtue
of the inveRtion TtPE3R" glegrtﬁpﬁ Ratr &k 15 | east

all the votame offenm xt wledimem t hdd nt ewsedi ehembehird 14
C@&H@@ﬁlb§t951‘lve@hégteo r&el'eq’lss ek?é)ﬂg? hgéggﬁl’lg{iggof Ia.E‘PIi}é)W the

chanber to increase the préessure therei
g%%%@%t%@ P#¥he first chanber passing through the

| ftheta ansh-1 hed ovh | e of thBgei NLer nedi at e chanber. 20
As a preference, the internediate third chanber for

the conptessi bitahdcdietrer athéndof chembeane ifom  the
tebupress ohambed, pfedbeaht youd biF aKd 083288C1 | Uhnecting

r totht of theflame generated in the
U500 1008l

firs ane- ge SLZhanber. Advant ageously,
an accelerating fan is prow ded in the first,

faamg- geper %tf n&uecgﬁ%%rtloio ]thn QS rbgleaﬁ:%llﬁqe in that at

appar atus_of the 1nvention wl
Gt asl ttﬂ?@ SERHEE Qﬁom@m @rrmbehe beitegmediate

dﬂii:ﬂltaﬂatnﬁe@arié Culrakhy fnPbStop fo vi
%nd | nt ended to be propelled %%%[é&ri tﬁgo} Slon’

PodtRGEGREEhe- it x BFeE S hiBesednnd, the flame
generated in the first chamber passing through the

inlet and the outlet of the intermediate chamber.

As a preference, the intermediate third chamber for the
compression and acceleration of the flame is a tubular
chamber, preferably with a cross section roughly equal
to that of the flame generated in the first,
flame—éenerating, chamber.

Advantageously, an accelerating fan is provided in the
first, flame-generating, chamber.

In general, the apparatus of the invention will be a
sealing apparatus, the second, propulsion, chamber
being delimited in particular by a piston for driving a
fastener and intended to be propelled under the action
of the exploding of the mixture in this second,
propulsion, chamber.

By way of comparison and to provide a good
illustration, it will be emphasized that, in a

conventional apparatus with just one chamber for the



35 propul sion, chanber. By way of conparison and to
provide a good illustration, it will be enphasized
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chanber for the WD 2004/082895 PCT/| B2004/001314 4
generation of the flame and p¥opul sion of the piston,

the piston may have been noved, at the pressure spike,
byerssationc AL fore ahlaver A1d t paophlefonboift tife cpiston,

| Bhed gi\deoih atdie r SpPabatHs molRlgS |a‘%5ttﬂé %@és@&fé' OBike,
5. be.r duced b hal f, to about
ng§a9§98§ f e T véﬁtﬁﬂ?r%k%nﬁﬁﬁyﬁbr@%e@b%vtalo cm; in

f actioro - dfandear éppabaﬁhgutﬁ&ié(H%f£Wt¥thQﬁ§Hﬁﬂf&h may
i pyent i s the us vol u essenti a i

Iﬁ%t h%er%%tbgrarre ;Yatgl gﬁ;n’o e S ol Lifdtof  #Re f.i”%t the
faanerggneraﬁlm@e ahawbﬁnxnanﬂxﬂua&ﬂhﬁumt@m@ Wi & factor

t hen,h he,ad ngl sadyant age of greatly
fggl?l?gtﬁngt?hgbgggd?tﬁogglunder whi ch the burnt

m xture can escape and under which the apparatus 15

cefr beiepgkedof! tthay eneBnbecodesi fablento ﬁé%f@# SOolume
condi t he [imts_ of convergence of t i rst

cﬁﬁﬁﬁ@%gﬁiayof tRE iRt eliisdi A CIRAItte anghaidoehe the
appliumantofcoripany iakso ﬁlhméﬂgﬁﬁgkd&hﬁgalHhamber can be

f chanber
PR S L A e e o
geneablvonfafibitfdaimg & seconthdifricmd snunnLen: ahbeh, the
aBQrHEaﬁ§ngEemd§H'H%J%FE 3 CARREr S ﬁ|%ﬁ??¥?tus

communi cati on, these eing designe
fF%ﬁebFocﬁﬁ%gd characterized in that: - the flrst
chanber is designed to be a chanber for

i on, f flame _and for the 30
CE o PRE Rt at GEROFEPYE 6F GPUAH IraROndyE e at the

Chsmltﬁﬁbﬁtdmmvény&mmé,obrthﬁtﬂﬁrsﬁf§%amwéfhand of the
intermediate chamber, and so the applicant company also
intends to claim a gas-operated apparatus comprising

- a first chamber for the precompression of a
combustible gas and generation of a flame,

- a second, propulsion, chamber, and

- means for placing the two chambersg in
communication, these means being designed to allow the
flame to pass,

characterized in that:

- the first chamber is designed to be a chamber
for precompression, generation of a flame and for the
compression and acceleration of the flame.

In one case, with two chambers, or in the other, with
just one chamber upstream of the propulsion chamber, it
is preferable to provide valve means at the entry to
this propulsion chamber.

Advantageously, in the case of a sealing apparatus with
a piston for driving the fasteners, comprising a body

in which the piston is slidably mounted, a housing for
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it is preferable to provide valve neans at the entry
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case of a sealing apparatus with a piston for driving
the fasteners, conprising a body in which the piston
is slidahly nmounted, a housing for WO 2004/ 082895

PEFLPEDO0Ar4DE312 IRstruiawam eIy aahdstenéesididader and
ab@e@ab@ﬁ@"ﬁ@ndmé opgeat kRgmpard 8r tBﬁaﬁBéQ'Berf% the

chanbergfor Cfgé_}}eratln of a flane

conpregsiby & daa M&rat T CORPERRS F9mnend apecebenation
lnfthQEhimﬂmE,IEWEHQOﬂgdd|ah S hdesigmied, :ﬁﬁkln modular
a u er educing its size. Telnventlon
BE?E@E é ?ﬁé ﬁger s%oode\ﬂsgﬁ RE%RFGIPFinghdts size.
foll ow ng descrl pti on of various enbodi nents of the

apRar i‘h‘één@&ohh%l'l@v%rét '%'Etev)\f":ttfhde%.fsq e %\Iltgh %@ | %1d of

atfached_drawing in
deprcEPohoWEngh eSFWﬂ@éi@mm‘ervaa@msatm@ooﬁwt&: 20f sthe

aa§pagaﬁusc Qﬁpl@héonlﬁﬁeﬁﬁ§ontmow§gﬁnbféf@9£§5§tuéo the
IS a SC el’mtIC dep|Ct|0n0 a

gEF‘é eda@fqﬂ’ﬁﬁgl VB YBLAP6f the apparatus of Figure
1- TheFagpeeatus D Figur @chs'n&ta@an@P%a&%ﬁ nabk  the

gun f [ aI|Sll to a materia

conprlgféggé X]E%&B a%parta Sat the front, a ti p guide

4- and, Fagur@e2 botl?e)m aa h@lmdhlamaag;md dppliatuag hapdl e the
5. Tog‘pby&lgr@g n ton 6, via its head 8,

is nmounted to er %bﬂaér&tu@ g#ﬁder 7. The piston 6 has

a rod BLyeFe 1°0uslrﬁ ng tﬁ@hﬁlﬁ@f—scl dephiecthiorty ®fcoapmisdslar
a housangef@dt 2be aESHAMBHALhAYaBpsaktniidge #f gfre 1.
conbusti bl e gas intended to be injected into a set of
conbustion chanbers before the gas and air mxture is

i Timee t e@pamapuepetf t Fegpiret an iH. angiaEb%iﬁ/eJ?ai?ééonall gun

r er, he bear| i nlter | ug 10
camp! %ﬁ?‘?lﬁ% ﬁ% ! 390 9,80, 19 Pmprises a
body 3 wit at the front a tip guide 4 and, at the

bottom, a handling and operating handle 5. To drive the
nails 1, a piston 6, via its head 8, is mounted to
slide in a cylinder 7. The piston 6 has a rod 9 for
pushing the nails 1. The body 3 comprises a housing for
accommodating a cartridge of a combustible gas intended
to be injected into a set of combustion chambers before
the gas and air mixture is ignited to propel the piston
6. The body 3 also cbmprises a cylinder head bearing an
igniter plug 10 for igniting the mixture.

Here, in the body 3, there is a first chamber 11, with
a gas inlet orifice 12 into which the igniter plug 10
protrudes, which chamber is a chamber for the
precompression of the gas-air mixture and for
generating a flame. The fan 13 of a motor-fan unit is
mounted in this first chamber 11. The chamber 11
communicates with the entrance to a tubular
intermediate chamber 14 which is a chamber for

compression and acceleration of the flame. The tubulat



30 Here, in the body 3, there is a first chanber 11,
wWth a gas inlet orifice 12 into which the igniter
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preconpression of the gas-air mxture and for 35
generating a flanme. The fan- 18 of a notor-fan unit is
mounted in this first chanber 11. The chanber 11
céﬁﬁﬁﬁﬁ@dﬂ@§emﬁChamherenw?anommhnlaatébulavla its outlet

' ahar wedi af e, chamber 14, wat ch i §a, h%gbrcrgan 1&%% eLBapd, of

npressi on and accel erati on of the
V@ZO"EMV@@!YSQSWDCTWFBQOOW begB14hami@r | hber nkdiaticced in

chamber b4 €0ATURI $86€S, had R idS Qufilet sand,vi 1
b o% orifices 16 that can be closed of f @rgpu sion
gb T7; with a last chanber 15, delimited in part

by the piston head 8, which is a propulsionk 5
c Th ch the app: aratus works now
bgﬂ exp?}él nga%%f‘w}fhet h@sz?é'ta Y5 opiIT: SonW1éI3ranﬁ@W be

16xpAsipedn closed and gas has. been injected into

the first chanber 11, the plug 10 will create a spark
which wWill ignite the mixture of gas and air in the
chihBEr the, lasd bmTepigl s in mhelampext U6e haid Ibamuselosed

t@ﬁdp@%&swﬁ@sl Betelﬁl Slri%&tf&ﬂb%tiao dHSer; PeCaUse Rl 11,

E rease in essure, the unburnt mxture trom
hier P

PLEE o 1¥75R8C SspRawt |yhichniiRd ignite the

|miEtuEdlaEegaﬂM&ﬁd ehamber ik &%éﬁbef'@lth%herﬁ)rnlng
ropul si on,

t | t
TR e bRt D A e S P trihe n - this
celrdlse ¥ ohiof Iniras . geacaatedoifn thee imdisé?séhaliﬁb%fréésure,
|
Ofh@r il rdt sy qrroﬂ:rhagpgy)% jy; gr?]&%m%?rt hel and

accel erated (al nost exponenti
r?%ﬁ@?%ﬁ%&%séﬁ?@“dé&ﬁ%t#@ﬁﬁrmeﬁlahe ptobul sronclcdmander 14

1 1 Passiig thh@ugla;xtleic%@TE of i fi §§ 1 n%nEBe ft'}%”e st

Wl:x!fclapuﬁsjl.cgr?, th Xt urfsl gntdhethgg compress the mixture
thereln. The combustion flame, generated in the first
chamber 11, on arrival in the tubular chamber 14, will
be accelerated (almost exponentially) by virtue of the
rise in pressure downstream, in the propulsion chamber
15. Passing through the same orifices 16, the flame
will ignite the mixture in the last chamber 15, here

then according to a “multipoint” ignition strategy.

The pressure in this last chamber will rise to a level
above that of the two upstream chambers 14 and 11, and
in a shorter space of time. The orifices 16 for
communication between the last two chambers 14, 15
generate sonic flows, that is to say that the speed of
the mixture and of the flame becomes higher than the
speed of sound, by virtue of which the rate of
combustion in the last, propulsion, chamber 15 will be
very high. This being the case, there is practically no
longer any need to hold the piston 6 still to prevent
it from moving right at the start of the bressure rise.
The rate of combustion is such that the maximum
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The pressure in this last chanber will rise to a | evel
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30 in a shorter space of tine. The orifices 16 for
communi cation between the last +wo chanbers 14, 15
generate sonic flows, that is to say that the speed of

t RESHEREET & Sareasthachdefcnme e qrbst o gdilehais hhadt Béme to
speed . ofr5ouAds I fs he

combusti on Jin th?éir\alldsltéﬂ%rrgp ﬁ{@%%ﬁcéchg q % Ppvggent
vE&Py TRAYRESTHLS IHSith g tfﬁé’ gidd imefaies i s pr actically

no | onger any need to hoId the piston 6 still to
prevent from Vi at the start of the
p;[gsg'iﬁrlel r|ED tI‘Tﬁn% 1%0%&@191&‘?31@: “sueAmppaication

thetWEQHWEMdWDGZ@O4kﬁ8ZSRﬁsPiﬁét338@4k®%l%%%mbeﬁé 14 and
pggss%ﬁ h e he piston 6 has

aneCCB § eg}:lél‘)tl gﬁcmﬁlst'g% l?hlngu‘ftdﬁe In the
nﬁ%ﬁ’é%ﬁlonschém@%d lﬁobpdsreathewfﬂcahﬂeu eetriess.5 It
wi Il be noted that the "nultipoint” conmunication
bet ween chanbers, in this _instance the chanbers 14 and

151C o EBLFag ¥ t N3 atiloskéna: hefhi xthee commieication

poopil stenmefianbensks bef oneddied lamp dlid vasy J0 NS,
val ve or_valves blo kln off the comruni cati on

o T f icdR TRV BEMHEEY & FEEEUrsC| M t P s SASPUsIER sonic
oblgw agnd pisdebesei netepr essw € IO AOMBUBIICEHT 308  the

SORbGu1 &1 QW rease the rate of conbustion in the
prop%ls%on c QE gg 15 1t is also possible to

envi sage nechanlcal or electrical preconpression in

the f st gh@g‘oer S st e | whj the
a]leves:,L 0 i n groderlk{loéqf u{??herér{qlnsc‘SE asehgﬁhanlcal oF
PTes ? VBFeFRTPRESELPEt ighdiirer fiTshng¢la0beys within

allso limihet@rﬁnubﬁlQheraEbéé 3 enThﬁn order to further
5 chanbers

flﬁpie nerating 11 an ul, si on

Have agseevetf})l/e srﬁ’g‘lefsk}ﬁ?u ﬁ'aFcflnEhiet Ldgsd lﬂl@"th?ruélé and
|tdyss gasilso in the propu151on chamber 15. The
flame-generating 11 and propulsion 15 chambers may have
a very small volume, making it possible to use less gas

and thus improve the efficiency of the apparatus.

By way of indication, whereas the efficiency of a
gas-operated nail gun of the prior art does not exceed
6 to 8%, it 1is possible, with the apparatus of the
invention, to envisage practically twice this
efficiency, of the order of 13 to 14%. Likewige, the
number of shots per gas cartridge, with apparatus of
the prior art, was of the order of 750 and with the
apparatus of the invention this can be extended to 1500
or even 2000. As to the number of shots per charge of
the battery with which the apparatus is equipped, for
operating the motor-fan unit and the igniter plug, this
is about 900 in a conventional apparatus and may exceed
2000 or even 3000 in the apparatus of the invention.
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6 to 8% it is possible, with the apparatus of the
invention, to envisage practigatly twice this

efficiency, of the order of 13 to 14% Likew se, the
30haunbersor shams-percgasivar t dhdgkemindy abparatingident
ofwither pé i @hatibler Wasr Ot hth@ AR Lfon’S @nch%g@gation
th atus of the |nv§nt|on this can be extende .
t&%mt%%f AR P20D. EASTHBERBE RafBes bhespoessper rise
chamge iof tHehedmatulerioviddamMech the apparatus is

equi pped, for 35 operating the notor-fan unit and the
igniter plug, this is about 900 in a conventiona
apiidhatuss earah aeayt e xcepdre 2000 0rwleveh 808RehBst BRalogous
a r of ~khegi tio 082895 .

o | BB3e 081315 H  The ¥77 s P L Gendiidh nghe  same
c RYREE Smay the cobperasne Wesh thetchamber chembehse: the

CEAREASS ippbrnG st el @lAdon 19f cﬁ@firﬁi’@@@’%gﬁngérégm, on
further reduce the pressure rise tinme in the _
p%ﬁulsﬁnﬁn Staniet .S Wi H s r endey t R lseon, 6§ nand a
wiicktel epkatmdeanal agous whehnt hoglgl@%pﬁégur gu%cggﬁgg of
r [ i,th the sane . nu rs, e apparatus h

i g%tg c? \El\%%%ﬁ\gﬁﬁélr s:g?%%ratfjrrh%ln?'%ﬁr oﬁiﬁ‘@? on CRRERFEL Of5, and
déppﬁﬂﬁﬁdtd@WnSOfeaﬂwaoﬁl&&ethenﬁﬁMEiﬁkﬁefaﬁ EEE afd. the
cyhkhb e piiston n flr st chanber 1¢
vvix% Eagugl&t ?pplliélf E:Eét Pdol_ﬁlssooFgrB?e%gl?rapn}bee.srsi %%, RS a?fﬁﬁ‘.élar
t RBIf CRREUNEGRSiass it fanthe aptebet aipon cobrbee flsaneia a

woiirbhet{anrldramd dee 16 @Hd nd!di9 dre U B dd fff For
chanber 18, being tubular 15 and communi cating with the

ppgﬁulg?%ﬁlﬁﬁﬁﬁbert 3 W& a 1Tpl Hach ythe opibpéesens of
aAdgone Br owr eheal Mesatdtufolor t BRel elmidiieion t he WaY is

o LS O ERECREFRE P8 oFi HiFaPTPoStENoparart gHrar 1
t he enbodi nent of Figure 1.

In both cases, the precompression and final compression
pressure level in the final last propulsion chamber 15
depends on the length and volume of the tubular chamber
14, 18. The tube may be coiled on itself to reduce the
space occupied. It is also possible to envisage a
modular design of the apparatus, as in the embodiment
of Figure 3.

The apparatus of Figure 3 has three modules. A first,
body, module 20 essentially comprises a cylinder 21,
with its piston 22 and, at the rear behind the
cylinder, the final, propulsion, chamber 23, the body
being extended at the front by the buffer-guide 24.

Fixed under the body module 20 is a second, handle,
module 25 with four compartments arranged roughly in a
square: the compartment 26, containing the first,
flame-generating, chamber 27, with its motor-fan unit

28, and the tubular chamber 29 for the compression and
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tewever, it may be noted at this point that it is
possible to envisage dispensing with a valve to
simplify the apparatus, depending on the desired
operation and efficiency of the apparatus.

The way in which the apparatus of Figure 3 works is
obviously perfectly similar to the operation of the
other two embodiments already described.

The modular design of the apparatus allows the
sensitive components, such as the motor-fan unit 28,
not to be subjected to the knocks and vibrations
generated in the body module 20 of the cylinder 21 and
the final propulsion chamber 23. Because of the reduced
size of the first, flame-generating, chamber 27, it is
possible to use just a small motor-fan unit 28 which
will be of reasonable cost and will consume little
energy, increasing the benefit of the apparatus from

the battery power supply capacity point of view.
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of the enbodinent of Figure 2 with two chanbers. WO
2004/ 082895 PCT/1B2004/0013141 - 11 CLAIMS 1.

Gas- operated apparatus conprising - a first chanber

for the preconpression of &LAZMSonbusti bl e gas and
generation of a flame (11; 27), - a second,

propul si on, chanber (15; 23), and - neans (16; 38) for
plraci n§AEhEPERS LERambRPS AHS CommRtisdad on to al | ow

an L0t ermdi abe-ChiTH shamber (Li 20 forEhesfoter o
an_inter iate third chanber, ; or e

conp 8§Eigg’ﬂreaﬁ‘@8a@gg1 AT 1(9& ¥e & IHfEe ddrinie&Ting

the first aasecsadongropatisdos:, ( ]:hairﬂscﬁr 2(1%5. ,-2@23.) Iﬁ.al'?t()i

Gas- oper a ra co i skng. -.a first c er
f or tﬁé p?nggg%gfes@i ;?18)0]‘?%{» %gﬁ%ﬂ'? i 5 Jaw a?}aa‘%Oers 10
geRBrEnieatepnatyl akdowl8he flameedongassy,opul sion,

chRgbertEi5)eqand th@l‘%aﬂﬁe%&i_sfor pl aci ng the two
chanbers in comunication designed to allow the flane

to pass, 20 dRraEISetiar&d fintdhachaubere (Bidnst2 Dhafiver the
(&Bmpkésée&hgnﬂd%f@cbéléga@?@ﬂb?ﬁff@hepﬁﬁﬁﬁﬁﬂreéé%ﬁgcting
generation of .a a a or e conpressi on ant

agggl I-’Lgtglp‘oﬁ‘ngf S?HSH}%I Sﬁ@?“bfgss.(l,&ppéﬁat 4< 'acédrdi ng

to either of Cdains 1 and 2, in which the chan‘o?r ]

4: 18 .2 0 ' cceleration of the
g%éms ?gsag%ﬁgglig&rﬂi gﬁgrsr%ékagf %g)%pg?(%élgsecti on roughly
equal to Bhatindt t whiapere. £80 Athe\ppareatampracsorai ngf  a
t@oﬁlﬂﬁs@ﬁbﬂaa?% dnBi0gdnekAr iWAI 6B Lherenks (38)
accel eratlng an _(13; 28?1 iin the first,
f1 ame- gendr 36FREY- cRERBE sten. 18happpr 515Appanst us
accor di ngmeanene(of) Cdrs phd0iry WHeChtwo chambers in
communication designed to allow the flame to pass,
characterized in that:

- the first chamber (18) is designed to be a
chamber for precompression, generation of a flame and

for the compression and acceleration of the flame.

3. Apparatus according to either of Claims 1 and 2,
in which the chamber (14; 18; 29) for compression and
acceleration of the flame is a tubular chamber of a

cross section roughly equal to that of the flame.

4. Apparatus according to one of Claims 1 to 3, in
which there is an accelerating fan (13; 28) in the

first, flame-generating, chamber (1; 18; 27).

5. Apparatus according to one of Claims 1 to 4, which
is a sealing apparatus, the propulsion chamber (15; 23)
of which is delimited by a piston (6; 22) for driving a
fastener (1) and intended to be propelled under the
action' of the exploding of the mixture in this
propulsion chamber.
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PCT/ 1 B2004/ 001314 - 12 6. Apparatus according to one
of Claims 1 to 5, in which the said conmunication

ngans ﬁﬁgar§§hs0%dl%n§’alt¥e al Réfg_](tjl?aléns e

aratus according to one o t\(I)\Il‘l 5C’h in
tw 18k dtlé%nﬁaﬁdcaff@r@wm@meme@@)s cobBri $&)a comprise

nyghee ekaoki fhges. 10 8. Apparatus according to one
of Caims 5to 7, in which there is a body (20)

conprising a cylinder (21) in which the piston (22)
| 3. sI i dpbbyafogntathomrdaysisg or(e37;‘off ma@%@mgat g in
% eners Io qg ano!na.C Qa dI|n 33 (%§

t he cchamper U291 167 -1 mT Pdssi uneﬁmprlse a
aua@berapfonr@flﬂhe flame is forned 9. Appar at us
according to Caim8, in which the flame-generating
chanber (27) is fornmed in the handle (25). 20 10.
AﬁparaﬁB@aﬁéééﬁmaﬁfQRﬁkﬂqhép Gﬂﬁfiafmﬁkawwmfﬁ toi v, in

V\‘J\}h(ibht hgyepicoputh sh oBoaanban) (23hp f§s§ﬁ %ij) tzﬂfeg (21)

rear nd the cylln

he. body 820) %
SR WBiahatne Shebrm i3 Mo tone g Mos @10 housing
WBEh Cdpr i S&fccﬁnnbﬁﬁaytlmlgiMeﬁ? (zabteﬁekgadﬂba@@i& hd a

”RQH&?iﬁé%a%@ﬂe E%gdllennolq k? {;% chamber (29) for the

compression and acceleration of the flame ig formed.

9. Apparatus according to Claim 8, in which the
flame-generating chamber (27) is formed in the handle
(25) .

10. Apparatus according to either of Claims 8 and 9,
in which the propulsion chamber (23) is formed at the
rear of the body (20), behind the cylinder (21).

11. Apparatus according to one of Claims 8 to 10,
which comprises a body module (20), a loader housing
module (37) and a handle module (25).



