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‘gas-oper at ed apparatuses conprising a first chanber of
a first volunme containing meahs for igniting andd5
generatlng a ane_jn a conhusti ble gas, a secon
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t wo chanbers i N comuni caiggkatd@se nmeans be| ng
designed to allow the flane to pass. 10 The invention
relates more particularly to the adjustment of the
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dévi ce. Apparatuses with_two ch ages.
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cond angb h eased t he expl osi on pressure
eglggﬁ BihgY EP PWSnEP P85Fhe pressure of the

n1xture before the epr03|on What happens is that
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usti on ressure t hUS gener at
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p| stgn, t]: by, vi H}ue of this recoppression, the
0P st Has et ofiP§ Ty &r AT TTTRFEF ofdat dFUEr (e SOme

t Phieevhéastheingptiesioa.occurs in this second chanber
for propelling the piston, this allow ng

Apparatuses with two chambers have advantages. With two
chambers, the first is a precompression chamber which
allows the explosion pressure in the second chamber to
be increased, the explosion pressure in a volume being
proportional to the pressure of the mixture before the
explosion. What happens 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.
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fan in the flame- generating chanber, the rate of
conbustion and the maxi num ptessure level in this
chanmber are increased, nmaking it possible to reduce

t H8SRi se 1ty n@def tilipns 5 theassude amd ther efior ethe flame-
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however -t o operate at various power |evels el ow t ha
of " A HrUREpOIRGF S 4TS S (VAR thean 2capptrating fan
pioposes irhanssignefitent ; THe | aVESKE Oﬁhée&?%&%lfr‘é Stise
vall. 1o for _adjusting._t power of a
ggls@%p%éa?gdgggggggt %g acglﬁ‘ﬁgfmsfi ﬁé Iggg Q\Qgeﬁ P&t 10.
chanber.for the preconpression of a conbustible gas
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co%u%ﬁ@aﬁ%nsﬁg?mégjﬁaffﬁéusché‘n‘@é’r"@n maximum power which
is able however to operate at various power levels
below that of maximum power, and this is what the

applicant proposes in its invention.

The invention relates first of all to a method for
adjusting the power of 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 chambers in
communication, these means being designed to allow the
flame to pass,
characterized in that the power of the apparatus is
adjusted by adjusting the communication between the
chambers.

Adjustment can be carried out easily by operating at
least one valve comnecting the two chambers.

Thus, the less mixture is passed into the propulsion

chamber, the more the pressure will be dropped and
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chanber, the nore the pressure wll be dropped and WO
2004/ 083725 PCT/ 1 B2004/ 0013563 3 therefore the nore

f the apparatus wll be reduced. In the
:Tgijlepro@gﬁ’rr?@ﬁ tcké%efnoggnﬁ&@t inveegagti $hienjagmadtht s owlyl be
I e@uide.first, flame-generating, chanber via which
it is therefore not possible to adjust the power.

However, when the conbustible gas is injected directly
IS 43T Lot e port et L poss b ot aad et pheeted
-4 71,00t 1 rfe possi bl e,
g%%? of%gtﬁée ghSar g?ﬁ%%by gg?é@t‘?ﬁﬁeFﬁEWSI'uw@hémb@’és via
| Hpéehedti Ao thisreferendiotppopslisilen tcchaihet. the power.
Naturally, the power can be adjusted using both nodes

15 of adjustnent, both adjusting the .con.wu.ni cati on and
agﬂﬁ@f’ﬁﬁjg e ket Fombushihle heasi st ,injected directly

fiage- gener atwag, cledtavdes, | $LAW-PRe | vmf%% as. Lamy it .

[ ahs Lble to,adjust_the power b varying

tﬁ%‘rag%%%%gv sheedSofP¥HeeF ey PRESiMenttenadisst the

r epuees cfo mmappdréansaﬁjyusatdjngstiﬂ@efQggvter\,g%gwgerof gas
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injected thereinto and generation of a flane, -

a

5 0 ' a (P - erredi.ateth'rd
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j i pl a6t [ I cation
amcﬁijusitm@@stﬁ@rlﬂb@@tmgn; he chap‘oers in conmuni ca
in pairs, these neans being designed to allow the
flame to pass,
When the first, flame-generating, chamber is equipped

with a fan, it is also possible to adjust the power by
varying the rotational speed of the fan.

The invention also relates to a method for adjusting
the power of a gas-operated apparatus comprising

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

- @& second, propulsion, chamber,

- an intermediate third chamber for the
compression and acceleration of the flame, connecting
the first and second chambers, and

- means for placing the chambers in communication
in pairs, these means being designed to allow the flame
to pass,
characterized in that the power of the apparatus is

adjusted by adjusting the communication between the
chambers.

As a preference, the intermediate third chamber for the

compression and acceleration of the flame is a tubular
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35 adjusted by adjusting the conmuni cati on between the
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chanber for the conpression and acceleration of the
flame is a tubular WD 2004/ 088725 PCT/ | B2004/ 001356 4
chanber with a cross section roughly equal to that of

t K& ambste Weller at egrdss t$ectiont rohiphie- generlattdgthat of

c er: Ad sl cgel ti n_is .
p:tai\ﬁ) géaiﬁﬁ t%gﬂé?igsgta, %/rlla?r&%e%grrgs{tﬁng?gg&%n’ggrn.erﬁ?lng'
géﬁl@n“gﬂe,r't he apparatus of the nethod of the invention

wi Il be a sealing apparatus, Ithe sgc_ond, th ar by a

f i anber_being.delimted in particul
Sr“*??&%?ﬁ%%b&%ﬁwnga% FHSTbREr EARe FAterdedd eed in the
pEdperl ed landeoenieeaadiigon cifartidea .expl odi ng of the

m xture in this second, propul sion, chanmber. 15 As in

the case of a two-chanber apparatus, it is perfectly
po8si BE@shla t Hilte- chpRbratappaprst usheo majlusd tde  the

ra incC jnatd o - j ust.ing the
o apaL kL e L A OBy Dl D oo,
28 CPHbFBP 'ad‘ih%ffti%htb%*%o@ﬁlémﬁaﬁi éat irprtdmblar by a
i pietbhonfor adiusthgg hhefé@%éhé?”ahn%ﬁS?HFgﬁgéﬁfpégg be

first, flanme-generating, cha [ .
&??Epe%ggfi Se80er | (S S S0l e Thes eRladting | ¢ nthe
t Wéxtuneeinethasesehantier propeleabune cobmbbe .first,
fl ame- generati ng, chanber can be reduced, this

af fording the additional advantage of greatly 30 . .
fARI 111 atgfrl?% IR ordi t iaon§W9ndéannbhrrchapparbuaBt, it is

perfectly possible in a three-chamber apparatus to
adjust the power separately or in combination by

- adjusting the volume of gas injected into the
propulsion chamber,

- double adjustment of both communication and
injection,

- adjusting the rotational speed of the fan when
the first, flame-generating, chamber is equipped with
one.

As the useful wvolume lies essentially in the
intermediate chamber, the volume of the first,
flame-generating, chamber can be reduced, this
affording the additional advantage of greatly
facilitating the conditions under which the burnt

mixture escapes and also the cooling of the apparatus.

It may even be desirable to establish conditions at the
limits of the convergence of the first chamber and
intermediate chamber, and so the applicant company also
intends to claim a method for adjusting the power of a
gas-operated apparatus comprising

- a first chamber for the precompression of a
combustible gas and generation of a flame,
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and 35 internediate chanber, and so the applicant
conpany also intends to claima nethod for adjusting
the power of a as- oper at ed apparatus conprising - a
fi rsltO ChaffbEFCPHEA 1t R&E PEEGH e $S1BEWesT, @ndconbusti bl e
gas and gewrenhat i ofcef apié@ﬂﬁg ang904&9§372@haﬁ§ﬁgs in
[ 1 B2004/.00135 pr.opyl sion, c¢
R REREPE,  AEA S P EHES | RBTbAARBRiGe tO Allou’ the
c@&amﬁlcatpaﬁs,these means being designed tg allomhthe
flame to S, th ISt chanber el N esigne
be a chare 5 Fofsgregg%%?ééélghjiﬁﬁner :&% <§ a
f FaaBbgrd fcflbrpt-‘ﬁ@O@DﬁpEessnon gmme raddeireraf i an ﬁ)]fant@eand
fkéﬁethéhébﬁﬁkﬁgbégg bﬁdﬁﬁ@%eﬁ%%gqugro%ft%%eflame

apparatus is ] by ustin volumg of
EEaFﬁFééFééefjntjont fF&ator Bhal é?%‘f?lthaﬁbefihe oepparatus is
ad |ktBg bhe communi cati on between the two chanbers,
By g bk
conmuni cati on and of the

or - dual _adjustnment, .of th

15 injéctii@l_%{l ang ?BY?i@m?hQ|wﬂ%ﬁlbﬁéﬁc§ﬁéedﬂﬁoe¢he

f apopii hiomhbhmbbe, f brst, 1 ane- generatlng, chanber
better. under st ood

t !
wth the aesrog S of PllnicabioRi peroioor the wo
vﬁhﬁ@b@rénb©§|nents of the method of the invention
and of _vagi,9us 2890QdaBRt $rof el *&%nﬁ’r?ﬂﬁfc%t&i%r{ '};}erhci’%’Frthe

which is to be adjusted, wt f'erence to
af?a%ﬂEﬂoﬁraRan in which - Flgure 1 is a schematic
depi ct ona@fuatir§ tdHeerebaghehasedddy aBparat ¥y with

ich the first, flame-generating, chamber is equipped.

The invention will be better understood with the aid of
the following description of various embodiments of'the
method of the invention and of various embodiments of
the apparatus the power of which is to be adjusted,
with reference to the attached drawing in which

- Figure 1 is a schematic depiction of a

three-chamber sealing apparatus, and
- Figure 2 is a schematic depiction of a two-chamber

apparatus.

The apparatus of Figure 1 is a gas-operated nail gun
for driving nails 1 into a material 2. It compriges a
body 3 with, 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, wvia 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



Figure 2 is a schematic depiction of a two-chanber
apparatus. The apparatus of Figure 1 is a gas-operated
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conprises a body 3 with, at the front, a tip guide 4
and, at the bottom a handti®g-and operating handle

S. To . drive the nails 1, a piston 6, via its head 8,

i & ot &PLD 3 R FeMBriyes ndery¥indhe grest?:;lobeﬁrhag an
ai6ed @ 1PUFNG drhi& Y |ishel mith&Rody

co?gl(ril ses%uﬁgug ng for9t acg?mmdatl ng a cartridge of

a conbustible gas intended to be injected into a set
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per A0t 0518582 6" % R S oultsatts ot sesohug 10
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t re, ~kn t bo er a firs

Egﬁb@g?b%%%s\}ﬁ? OE glg i nl % idRd cgnlf%urn?o Whikh for
tﬂ@nﬁﬁﬁitﬂéﬂ i ufglai‘@e prber fdes, LiwvhpEhachmrther- fam aunit is

chau‘ﬁeédfom hehipr eﬁ@%&GSéh%beE the ga hé' r {{‘a%ﬁiag&e 11
eratin Iarre The fan" 13 o

uﬁ??lm}lglcgrggﬁt ed""l%ht hi $99 r stetizames 11to Theachahbbnlar

Alintérmedﬂahecak&smhéfltm@ eniance 19 agt Ul Bber for

rrb h hanher for
BTk e oA o frtor SEn bR diemern e phpayLar
|ppégﬁ@@dg@éechdmﬁébeﬂ4Jebnuummnaﬁeateyla'vié Gmkiebutlet
aﬁﬂdv'v@aaan%eﬂfoprbiiffée&(s %h%ha%aga?lgekﬁl?f %%e off

by a valve 17, ast ¢ arrber
pBYt ShyVehee pildt-onvhehld 38, lawk clrtiagizerpr bpul siiednmlted in

pﬁaaﬂberbyhlme alsis s hgas gl etmqihf i 68 4& JPEWRY i on

k | | be
enﬁyﬁ#%dw}qh??egf%%teggﬁ!gr9%?\émﬁaﬂ§28\évrléﬁ§ﬁbéﬁ 15 has

been cl osed and gas has been injected into the first
GﬁﬁgbaﬁaQJ'fH"jwhich the apparatus works will now be
explained.

After the last, propulsion, chamber 15 has been closed
and gas has been injected into the first chamber 11 and
the propulsion chamber 15 wvia the respective orifices
12 and 42, the plug 10 will create a spark which will
ignite the mixture of gas and air in the chamber 11,
the burning of which mixture will cause the pressure in
this chamber to rise. Because of the increase in
pressure, the unburnt mixture from the first chamber 11
and especially from the intermediate tubular chamber 14
will, wvia the orifices 156, pass into the last,
propulsion, chamber 15 and thus compress the mixture
therein. 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 stratégy.
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25 12 and 42, the plug 10 will create a spark which

wowdiok/08i7ghit e the m xture of gas and air in theECDHEN®KI01356

10

15

20

25

30

35

11, the burning of which mxture will cause the
pressure in this chanber to 7ise. Because of the
increase in pressure, the unburnt m xture fromthe
first chanmber 11 30 and especially fromthe
|ﬂhermﬁﬁsﬁuréLﬂhﬂﬁ%1§h§83€rcﬁémbwg|w1 level

|ce 6ccp s}élntothelast rou3|on n%
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ccmbugtl shofrkarme, sganer abed tmmtehe théStorEJhi@HQ@r 1% for

0 ath I ar cha Wi | |

aggg gkl\étégg %al rr}st;% expon%lﬁ?l Wi F@@@b@ﬂ‘% hé4, 15
r SBerAter éosuice donmst ridamy 1.9 tbe sayoptwiaSj thest of
16neP hg Q40 a rifilc

s b e g L 0] B

tﬁ@ﬁegcc&fdl RGUREG a ol tVlmﬁWﬁ " dignivhiorh sttlat egyatdD of

20645088730 E@T/tIh%ZOMé@Ol e e

Igg cha n‘g ri,se % §§%$£Slg§bogégtﬁﬂﬁg& &ﬁt 0P ve
WO~ UpSt P ﬁn'B’SFle %ﬁﬂaﬂer ders s wtmally no

Ebangeuf aiymmeckhet or hbnde&hlﬁ %pétlggh conguAngatd PNy revent

t nerate sonic

o om, v ifis, sL8cCARTRAS St oo, MY 1 dsiean o toe.

a”ﬁ]@Ieof raﬁ@ fpéneC@GﬂbuﬁEsom gh@r tshmh t hehatspeages ofmaximum
HA r h a

% dsuby Yk Eégcﬁédv‘@é‘fgr% %h &ﬂ nb%o%% g}as;frﬁzgr@p to

e Iast pr.opul si on, chanb
'I*H‘?%e beilfy L'tlﬁfeg cRIELiENLRE |1§15§|*9@‘R§talca’¢ﬂlys ndoskongerement

ahy ne@dcéd ol fusbea pishonibrshitle£0 prevent it
frommoving right at the start of the pressure rise.

The rate of conbustion is such that the maxi num

pFlessnidd iker eatleed biedor &H&e“ﬂauﬁti)poﬁn’aas Cfgrg{glndﬂlr@atlon
1100 P IDV I s.parti.cular_.instance, IS

rmverre%? Slﬁ%w%%l%te Bt otl.ﬁ st YT i Hl?rr@ ?‘@Qerﬁt 14 and
Wil BEossre@erchathehead bt ipoi if corMUALRBLEEN in the

propulsion chamber 15 before the flame arrives.

The wvalve or wvalves blocking off the communication
orifices may be used as pressure limiters and open only
at a predetermined pressure so as to encourage sonic
flow and increase the rate of combustion in the
propulsion chamber 15.

It 1is also possible to envisage mechanical or
electrical precompression in the first chamber, within
the limit to which the valves open, in order to further
increase the pressure level in the first chamber 11 and
thus also in the propulsion 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.

The first, flame-generating, chamber may be coincident

with the chamber for the compression and acceleration
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20 15, encourages the agitation of the mxture in the
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val ve or val ves bl ocking off the conmunication

orifices nay be used as press@re |imters and open

onl 25 at predeterm ned pressure so as to

erﬂ:‘% I%fgefjslﬁ?ﬁ:c 3¢ o9F ahd Frccbaseredeceatéeofpressure rise

Cafimes tiirDrEHe drhpuld Q| Sl g ehanber 15, It is al so
possi bl e to envisage mechanical or 30 electrica

preconpression in the first chanber, within the |imt
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th level in th flrst chamber
g{e%ﬁUS aﬁggrsﬁsgﬁg p gp%+§|dhe HoFibetd 15871 5he the same

fmwmmgamrahamapp%mﬁqyoma§lgméﬁ chanbetsnyY-s: the

h 5 k| S|ble 0 use
|g§§m3as fﬁ??%%ﬁm ' rove éfag%%@ﬁg oPCPREtTeam, on
appsEr FE0S sike fas stthe f¢ﬁal1fen@@ne?atbmgtheham’steonrmy bed a

cainois ot om0 2004 083755 BTl THIBOR O01o0e B  of

t K& SACHRE ©584°%s t%e$%F?Eéﬁgréﬁﬁtef@ﬁ@epre§§m9¥£$$%ﬂﬁ- and
t lan:'EellertanL&onr opfl sdion ehameer . wWhh d1ef ergpce 130 ong  the

| 5to.th f
e s s dhennes dnalcgbul TS O
agpdrakmmmha$qhxngtWEthhahbepﬁogugeldﬁIhﬂamber 15 via a
t ownstrea
PLERW 3'199 o%h%'E%f ok 1d6e74r(% &t‘eﬁe B BYER &S lgﬁa ip

sane side’as the c I nder
f e Célﬁﬁl#@éﬁ b@vwgt H bl |1rﬁ@¢¢nme OBBS oinlét orifices

pnecoarmn easi, 0Ny genafat ke&a&!aaefr' a Q;'lggf 13 %ﬂuad}ld the
C ration of _the flane, wth an t
Fﬁ@f’gF 6Rbg RF thiSUrer et a#anbiélpe 183ppRigtugbulel  the

amdvenmimnl a&br}ng wid h stife 1prropdbsi @i Chaddialt ik Vied athe

f fices 16 and one or nore valves 17,
p%HE?é&%XnQ &P%Raving their respective gas inl et

orifices
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.

The method of the invention also applies to a
conventional apparatus provided with just two chambers,
the first being for precompression and generation of a

flame, the second being for propulsion.

There is no need to depict in the drawing such an
apparatus which is identical to the apparatus of
Figure 1 except that it would have no intermediate
chamber for compression and acceleration of the flame.

The power of all these apparatuses can be adjusted by
three different means that can be used separately or in

combination. The first means consists of adjusting the



12 and 42. For the remainder, the way in which the
enbodi nent of Figure 2 of the apparatus of the

WO pooggizeh works is simlar to the operation oOPCT/IB2004/001356
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enbodi nent of Figure 1. 20 In both cases, the
preconpression and final corppession pressure |evel
in the final |ast propul sion chanber 15 depends on
t OTMBHE IR R vbetiveesf the tdbuitmrschanber thd, clBfices
Thﬁst IRYpde r h

o A L RIS TR e ERE PRk, FRicn the
aﬁ’ﬁ} €S o’ £P<bnventional apparatus provi ded with
just two chanbers, the first bei ng for preconpression

, the second being for

r&%legeneraté on of a
15O THEFRSi Soﬂ?ﬁlﬁéedlt“o HEPICHIGH the BeaRrAge of

smﬁezﬂnreqnxnmﬁemtywmchfl§asdeﬁtbcahet@1hae a 14S on,
of}1 t or1 uId ave no |nterne i ate
35 é% er for co reSS|on ant eIeratlon of the

flame. The power of all these apparatuses can be
adinestiagh by midneecdhtfigren ! be us
separatel'y or in ¢ n%Fna§|%§”%$ﬁ§uﬁﬂﬁl q%%%ngpeeg of the
cdRSi s of adj ustl ng the WD 2004/ 083725

PCT/ 1 B2004/ 001356 - 9 conmuni cati on between the

C nber via_t orifice 16,_ by in particul ar
glﬁﬂﬁﬁb Yhe ggﬁglﬁf%ﬁ cFOtWEe Qf| @8 131 oplen. fenal,
Theopedsidrnearisadonsi $&s dlscadieiséiay bhe ! eséPgifd at

t r as into the final,

p?@ﬁ% s?%% bggﬁ%ﬁ% %@E%hrough t he orlflce 42. The
third neans consists of adjusting the speed of the 10
fan 13. It will be noted that the volunme of gas in the

final, propulsion, chanber is also netered by the
setting at which the valves 17 open.
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Met hod for adjusting the power of a gas-operated
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preconpression of a conbustible gas (12) injected
thereinto and generation of- acof l-ane, and a second,
propul si on, chanber (15), and neans (16, 17) for

pl aci ng the two chanbers i #L&IMPuNni cati on, these neans

bei ng designed to allow the flame to pass, 10
characterized in that the power of the apparatus is
adj-ust ¥etpPchdf a5t PAg USEinSt H'e oRRYAREC AT oA BetwePsrated

t %@ﬁa%t@ﬁﬁ%@x(ﬂshnglf))a FirMet hoth-aifer diNg )t O for  the

Caim1l, in which g 15commn|ct|on|sadjustdb

o PEESOTRY S5 1 ¥hstOTone? v%‘?‘i}l%u%tﬁl? TonHBEt | r{é2t)he1W/@Cted

Cltam:’termb(ollanai&geﬁeréfeibﬁd gfor aadjfmatneng 4he pOWekecond,

er at appar S conprisin irst

R SR SOt e opresaroangy 413, 17 for

c@ri@@gngblteh@asvv@ 12}1amh>1eest gich td'mmmtccatamln genhea;ei oRans

a se d, ul n 5

((Jleqrreang%’ 1S% e% C&ﬁ Iaz}gl (r%’p t%(lle‘l%tv\o chg%oerg:%| pass,

cé‘—‘wlcﬂc@@tlulc?@d t héséih%nfrheb@@l‘geﬁes?lfgn‘éhet ERpdrafus is

t hgjfls2em) t Bypassiudtidi qh 735 eREhdgarbusid e 8838 ween
[ nJ ected di rectl(y i nto the propul sion chanber
(§f C¥Rarc I t47dt- the power of the

apparat us is adjusted by adjusting the volunme of gas

(7o YEeHOAE RE60aRkBNGI s (oCRatmls: | i BHhe B
pewernupfi catherappar aad[suwse@djhyst egebyptadpusat ngle(lagk) one
?3%%5%?/&%26%1 a u i ng :tﬁgj tp?\g%r 0 :(lzlag oper at ed

3. Method for adjusting the power of a gas-operated
apparatus comprising a first chamber (11) for the
precompression of a combustible gas (12) injected
thereinto and generation of a flame, and a second,
propulsion, chamber (15), and means (16, 17) for
placing the two chambers in communication, these means
being designed to allow the flame to pass, in which
method combustible gas is injected directly into the
propulsion chamber (15), characterized in that the
power of the apparatus is adjusted by adjusting the
volume of gas directly injected (42) into the
propulsion chamber (15).

4. Method according to Claim 3, in which the power of
the apparatus is adjusted by adjusting (17) the

communication between the two chambers (11, 15).

5. Method for adjusting the power of a gas-operated
apparatus comprising a first chamber (11) for the
precompression of a combustible gas (12) injected
thereinto and generation of a flame, and a second,

propulsion, chamber (15), and means (16, 17) for



apparatus conprising a first chanber (11) for the
preconpressi on of a conbustible gas (12) injected
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propul si on, chanber (15), and neans (16, 17) for WO

2004/ 083725 PCT/1B2004/ 0013561 - 11 placing the two
chanmbers in communi cation, these nmeans being designed

t plalciowg ttiee f tuae Ch@mbagg iphecgnmunicathkemer tlidds means

b PRededi £ am aGretaeatingd apo O3, the f
c%ggggeerlzed in that the power of the %p%%kafus Se|slrst

adfagbed byl hlyj] Rtindy eABLPBEEt iYBiridl §Bee%FC€ﬁ1QJWéill¥%nfan
(13%),, ]@hét\il%t&wrmrﬂmnghaa Glhtél exf rbﬂ\lhlt:ﬁél h?%%ratus
power par us,_i s adjuste stin

PRE" o wehfhinia T o Betveon tEne cFbeLs of the
1%pn Aa3Met hod according to either of G ains 5 and 6,

in which conbustible gas is injected directly into

the propul sion chamber (15), characterized in that
the 15Msthed sfcadwsliggpdrat@esnrin 2dj ist €dioh abljauso'wag of

tRee v%ﬁﬁaﬁugaslgl rsashgtteaJe foér&é)ds St%o th f?]

propul si/on chanber . Met ho
pGﬂ@W”&ﬂcétdé§1$§%WﬁF§U k@otéﬁbé$5¥mﬁﬁﬁﬁa lusﬂﬁg
first chanber (11) for the preconpression of a

nbus gas injected ther i.nto eneratio of i
flan@ggg 6aﬁa°£€ uF8i &t heEha eglgi§F Saift %' in
|whechedcambushnbmechanbemf(14mjéotedcoﬂpr@sslwg:anﬂa the
nnect i f|r t
hgﬁgaoﬁber@ET%f f%Zﬁd %%g%%c%%%la%g) g %Hgt the
pp@weﬁg ehe tckm\n@@p@raﬁu@ommwéaus@@dl nbpalacbuStIMethe

M&Rnsmael Ngr degjgnedat pe@t1 oW the fdiae t Q4p8SS.into  the
characterized in _that the power of the apparatus iIs

aBfFGBre§ipy &ﬁ%ﬂ?ﬁ?&ﬁ%@?) t he comuni cati on between
30 t he chanbers (14, 15). 9. Method according to Claim

In WP d f%r adjusting the power of a gas-operated
apparatus comprising a first chamber (11) for the
precompression of a combustible gas injected thereinto
and generation of a flame, a second, propulsion,
chamber (15), an intermediate third chamber (14) for
compressing and accelerating the flame, connecting the
first and second chambers (11, 15) and means (16, 17)
for placing the chambers in communication in pairs,
these means being designed to allow the flame to pass,
characterized in that the power of the apparatus is
adjusted by adjusting (17) the communication between
the chambers (14, 15).

0. Method according to Claim 8, in which the
communication is adjusted by operating at least one
valve (17) connecting the chambers (14, 15).

10. Method for adjusting the power of a gas-operated
apparatus comprising a first chamber (11) for the
precompression of a combustible gas injected thereinto

and generation of a flame, a second, propulsion,



communi cation is adjusted by operating at |east one
valve (17) connecting the chanbers (14, 15). 35 10.
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apparatus conprising a first chanber (11) for the
preconpressi on of a conbusti BRe-gas i njected thereinto
and generation of a flane, a second, propul sion, V\D

2GHENBEI7 251 BT/ 18R0BBr eoTS8bate Tzhixhambembers) (14h for

| RicaforRA A @t&hddagbéﬂgﬁétﬂﬂé) ther AL e88hAEcBMfly the
accelerating the f conne t he rst and
seddir §F§OP§1C &E]ansl?iGanﬁ)meffI&ﬁ (16, 17)

plfaﬁd nglhbenghaﬂh@r s:harmmamd mnlclaédaxarnumﬂ?f)aibﬁ, i pairs,
ese Imeans n i gne a a ass,

R Eatolerraretone r Ty acte at i Ry Dase,
i ito vhechr ormﬁksidancomhubEmb(LQS)gas:hasacirejecztmﬁi directly
t Hﬂ&% e, tpssy s

g‘ustlng t 1lo:ﬁ#£ gaéﬂdy?%ctlégéﬁgégg g% 22 n that
|r¢th@ wenm%rmlwwm gdbysted, bwbaﬁaustlng the
aceakdieng be ﬁsm 1Qi rbBe i chit f@c&gwer 49f thento  the

appar at.us, |s Stedléﬁ adj usti ng (17) t
%ﬁ% e

chanbers (14, 15) 15 12.
Met hod for adjustlng the power of a gas-operated

t_.ch, 11) far .th
o R e SF R Ban t  HiE ha 1 17 BerB Fher 3% nPgUe
ad geher atpparatus fJJsamadjas$edon1dy pa:cﬁmmé’sumgm @07) the

it )i bd Y RERAPLE LG, Chabers (14) for

t he conpression an cceleration e fl
connecting the first and second chanbers (11, 15) and

means k&holl’) £68r aplastRdgt L haohers d a gas- operated
cormunl ation in pairs, these means_ bei n deS|

25PRAGW the 9 edhads, fEkEtti £ 11)€oro the
beiregomeawisyieth Wi ha apcaboekebaki rghd aﬁnjé@&ed thereinto
Ch%ract erlerea(‘jcion of a flame, a second, propulsion,
chamber (15), an intermediate third chamber (14) for
the compression and acceleration of the flame,
connecting the first and second chambers (11, 15) and
means (16, 17) for placing the chambers in
communication in pairs, these means being designed to
allow the flame to pass, the first chamber (11) being
equipped with an accelerating fan (13), characterized
in that the power of the apparatus is adjusted by

adjusting the rotational speed of the fan (13).

13. Method according to Claim 12, in which the power
of the apparatus is adjusted by adjusting (17) the

communication between the chambers (14, 15).

14. Method according to either of Claims 12 and 13, in
which combustible gas is injected directly into the
propulsion chamber (15), characterized in that the
power of the apparatus is adjusted by adjusting the
volume of gas directly injected (42) into the

propulsion chamber (15).



in that the power of the apparatus is adjusted by
adjusting the rotational speed of the fan (13). 30 13.
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the apparatus is adjusted by adjusting (17) the
conmuni cati on between the €hb¥bers (14, 15). 14.

Met hod according to either of Clainms 12 and 13, in 35
whi ch conbustible gas is injected directly into the

p{opul i gharher§hmde i chatraet eﬂdv?él_d bp th aér@perated

power o%eﬂﬁe apparatus 1s adjusted by adj ustlng
vﬁpmﬂﬁabﬂsgasc%mﬁ¥&ﬁ}§glnf%cté&IFWQ) Fﬁ?@bﬁﬁé 18) for

g%g??gzgﬁés@h@ﬁber géAdyat Yh2004/ 08372%ame and for the

04/ 00135 -1 5.. Methad for stlng th
poNBPLBEE40Fas2 eraacf‘ve%e]aap‘ifa?rét Li’gfd c@n‘pfratg‘ g a fﬁ%?ond
Q@ﬁﬁpﬁlsi&ﬁ) fohampeecoﬁn5e55|emuigemmmmﬂchﬂ&ﬁ ar7) for

ne. and r S$L0 [ati
pERE A0 Ll CHERIRLECEh O AR ARRITEL A feans
(b@;ngm ﬁeslgpedm nEOtheaHl\@WCha‘ﬁb@rs fihame to pass,

Cﬁﬂ”&??b‘&é&h%d thesengeanshe bejigdeskgnatk t @pakbk@Wus  is

ame to pass, characterlzed in that the power of
t ndJ uppaathis .aéinf@taapusféa byE B ] thnmhl@leﬁ)l%éaetween

Ceraupi/eathampbetween, the.two chanbers (18, 15). 16.
Met hod according to a aim15, in which the

communi cation is adjusted by operating at | east one
156vaIMeth&a) corurectimy the twilechariters (48, wifjch the

comm 989 630 aPé “Sat '%rgstt ‘Ef B%Wen%%% %8;?&3 “grenated  one

ara us conpri’s
pV@tMﬁpKégélGnnngéheﬂgttbﬁ @WOaChﬁmbérﬁoﬂléonéﬁéSS|on
20 and acceleratlon of a flanme, a second, propul sion,

chanber £ and neans (16, 17) for pIaC|ng the two
chamoeM@ PRIc difunP AL BRI t ﬁ§1§e RRVS BEi Iy dR8T am%raated

n%bkawubhe tb@peisonPassa | EMHICh relhedr (18)  for
ppsﬁgf%&i)glﬁg@ﬁgﬁgelrgeﬁenfaec Oel’(lj glfr eaCt %Xarlngt Qfotrhec:ompression
and acceleration of a flame, a second, propulsion,
chamber (15) and means (16, 17) for placing the two
chambers in communication, these means being designed
to allow the flame to pass, in which method combustible
gas is injected directly into the propulsion chamber
(15), characterized in that the power of the apparatus
is adjusted by adjusting the volume of gas directly

injected (42) into the propulsion chamber (15).

18. Method according to Claim 17, in which the power
of the apparatus is adjusted by adjusting (17) the

communication between the two chambers (18, 15).

19. Method for adjusting the power of a gas-operated
apparatus compriging a  first chamber (18) for
precompression, generation -of a flame for compression
and acceleration of a flame, a second, propulsion,
chamber (15) and means (16, 17) for placing the two
chambers in communication, these means being designed
to allow the flame to pass, the £first chamber (18)



25 (15), characterized in that the power of the
apparatus is adjusted by adjusting the volune of gas

wa@l200eo83795 i njected (42) into the propul sion cPeriEB2004/001356
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(15). 18. Method according to Caim17, in which the
power 30 of the apparatus 4 s4adj usted by adj usting
(17) the communication between the two chanbers (18,
19ein. peHevelor wikbstiag tfua:cmﬂmu‘aiﬂin@ fan  (13),

g@qm@d@@r@gﬁc& Aappar c ri a chanber ,
(é\% for 5 re@gn‘?rlé%tsl gg&% %‘gggtl on ©a IFRMATYF is
r”egé's"ﬁ‘donb%nadé&? L8Pattihsn Botationad, saeselco:rﬁj the fan

pr@aul.si on, chanber (15) and neans (16, 17) for
pl aci ng the two chanbers in communicat i on, these
means being designed to allowthe flame to pass, the

f 20st efmm@ar mcsc)rmgeoeé/ QB_L%EZAS RCT/ 1 B2QR4IB01396 L oyer

1 Ieratlngfan (13),
ctéw)gr acter| Wat ths1 ofbi"heada?kﬂ:?d%%'t%s 1g) the
afpPosyad ceyig betivegnt Hiéler atvat icoralbespeed sof itshe fan
(13). 5 20. Method according to Caim19, in which the
pgiﬁsr of the apparat us is adjusted by adjusting (17)
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16h2¢h Mebtiedsecisns digag t 9gei § d and, 20,
ﬁro ch conbﬁsltghbl eg%?as |Ss |1253ée%?ée% dﬁrectﬁll& {180 the

ropilsi GH°BRERbef 1P 15) CBhEREBEELFead in thAGt the

th@wepomﬁ' thet hepeaapatras US d Saad:yskgd [
tHg1uMe! ungr ofﬁ%gs ?i ectlfl miegteg &42%3% %tgjcj)ﬁtfﬁil% Eie
e

propul sion cha
propulsion chamber (15 )



