2 123-08;:k3128¢; Schuetz u.rsPattrner # 2/ 7 Internal conbustion engine the;, 5
_invention relates to an internal conbustion engi ne having at |east one
piston cylinder. In internal conbustion engines, pollutants, such as for
-exanpl e nitrogen oxide (NO,), carbon dioxide (C02), soot or dust particles,
-which put a strain on the environnent, are produced due to the conbustion

of fossil, biological, solid mmMcarrlers in the conbustion

chanber of the cylinder. The invention is aimed at avoiding this
di sadvant age and providing an internal conbustion engine which facilitates

as envir onTe&n@ediibnirEla@B € dn ReerPQ 8Bl RicAREEIAL | hﬁ’ﬁn{f- atBat bAd ﬁgml combusti on
engi ne of the invention is characterised in that has a ousi ng encl osi ng

twi n gas i®jledenrs and having two inlet openings for separate supply of
hydr ogen gas and oxygen gas to the conbusti on chanber of the piston
cylinder, wherein the housing is provided with two pressure-controll ed and

time- cont hinteeshl cehbostivh efginés) pellutamad, sech Afdr Sasipihsitopareids NG ?
that the conbpustion chanber has an outl et opening for ejection o t he

conbusti o n“ﬁP%@ié’Pdc £A@2); $p0t ARgushpartiples. PARGhRUE asEpig qpdhe F’B'FTI%‘NFW@ conbust i on
chanmber coyg g'rcgﬂlg?&'\@.\ectg Trﬁé"&rxﬁﬂ?fsﬁéd St Es‘?lt ﬂio ﬁﬁcaf' 33tid JAQcHsQWe li nder s

arranged at ance from one anot cdncen sur roundi ng
an i nter necirees usmacembuhmm&ﬂmnbéreaf\mm dyskmdér. t he hol | ow cyI i nders defining
the internedi ate space are provided with a netal coating for rel ease of the
heat of conbustion acting on the inner hollow cylinder, and wherein the

outer  hol rpnG¥hidAad€hinied &E%iﬂxﬂﬁﬁ]l%&gﬂxﬁﬁtae@hfd r@ﬁﬁfﬁgﬂﬁ ih@fnal he supply of
wat er, an out | et openl ng hé rel ease o ro en as and a

t enper at ur eorsleustion ertgme whigh fasfilitetes as/\mvgonmatpiplﬂ)yfnc“ﬁﬂlsr aoumlsseble opwatiory of the

combust | OnTﬁQ 31?:;?&1 5 uﬂ{o%fe%&ﬁg Io thl?:emven don 95 c%Xraateis’:Ped in¥hat it has a
housing enclosing twin gas injectors and having two inlet openings for separate
supply of hydrogen gas and oxygen gas to the combustion chamber of the piston
cylinder, wherein the housing is provided with two pressure-controlled and time-
controlled, electrical inlet valves and assigned nozzle needles, in that the combustion
chamber has an outlet opening for ejection of the combustion product, and in that a
thermolysis catalyst forms the combustion chamber covering, which thermolysis
catalyst has two hollow cylinders arranged at a distance from one another and
concentrically and surrounding an intermediate space, wherein the walls of the hollow
cylinders defining the intermediate space are provided with a metal coating for release
of the heat of combustion acting on the inner hollow cylinder, and wherein the outer
hollow cylinder is provided with an inlet opening for the supply of water, an outlet
opening for the release of oxyhydrogen gas and a temperature sensor for control of

water supply.

The outlet opening of the combustion chamber can preferably be closed by a spring

valve controlled by a double-acting camshaft.

According to a further inventive feature, the two inlet valves of the housing comprise

in each case a coil, an anchor and a compression spring.



val vei-doriter 0l:2éd ;byhvatdoulflzer-aet i ng canshaft. According to a further # 2/ 7
inventive feature, the two inlet valves of the housing conprise in each
case a coil, an anchor and a conpressi @ spring. 63 12 08;13: 28 ; Schuetz u.
‘Partner # 7 2 According to a further inventive feature, the spring valve is
opened at about 160 degrees in the piston positions fromthe bottom dead
centre to JHsPrdiRg werfyrtberineentiyg fatureidbgispriagvelve istorenedoleaboiolfl s
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repr esent atdeadicerfirea part of the internal conbustion engine of the invention
having twn gas injectors and a thernolysis catalyst, Figure -2shows
schematically in detail the twin gas injectors and Figure 3 shows a
schemati ¢ reRifRaRbAld iRisiilegdn GRRPHAKE bLIBKAUsHaneR | ARb GG Syith
According to Figures 1 andFez,nt e Pnternal éogbaast%ﬁﬁ?n%??\e o?&?ﬂe

i nventi on heferemte td thadtawamgs. pi ston cylinder 1 and a housing 3 enclosing twn
gas injectqrs 2.and having .two.inlet openi.ngs.4 for,.the separate supply of
the ener qu:(ri%H‘F iléB%‘”ﬁ%‘?th’@Hc @"é’%’oﬁﬁiﬂrﬁgaﬁﬂo‘gQ%BﬂT @%‘i‘e HS%‘EH nthe ratio 2:1
to the comuaini@bnCdndmeer i inWABHE hivih¥Bvin ks 64 fRbh&Ysignd
time-controlled, elecCtrical inlet valves 6 control the supply to the energy
carriers vicataiyst Figiure P showesesthematically iindeyaitithenwirhgasigestprsgnd Figura3 di st ance

precisely agcordi to the operati requi tenents. ,The two.inlet valves 6
conprise i ﬁﬁo‘giﬁﬁa’%ﬁ?gc 5°p59§F'I?m on %ﬂ“g%ﬂ%lﬂ%{ﬁ er&ﬁnlacogjb&’?)tr‘r%%éq%n spring 10.
The internal conbustion engine of the invention does not have an air-inlet

opening, since an air supply_ is not necessary for the reaction of the
oxygen gas Adcerdinge Fipires gg@#,d.besx_ntcmal combustion engine of the invention has at

least one piston cylinder 1 and a housing 3 enclosing twin gas injectors 2 and having

two inlet openings 4 for the separate supply of the energy carriers hydrogen gas (Hs)
and oxygen gas (0-) in the ratio 2:1 to the combustion chamber S, wherein two
pressure-controlled and time-controlled, electrical inlet valves 6 control the supply to
the energy carriers via two nozzle needles 7 arranged in the housing 3 at a distance
precisely according to the operating requirements. The two inlet valves 6 comprise in

each case a coil 8, an anchor 9 and a compression spring 10.

The internal combustion engine of the invention does not have an air-inlet opening,
since an atr supply is not necessary for the reaction of the oxygen gas with the

hydrogen gas.

Since during the start process there is no momentum, the crankshaft 11 shown in
Figure 3 is driven via an electrical starter not shown, wherein at a piston position
shortly before the upper dead centre, the twin gas injectors 2 introduce hydrogen gas
and oxygen gas in the ms range into the combustion chamber 5 of the cylinder 1. In
the cold-start phase, the hydrogen-oxygen gas mixture introduced in the ratio 2:1
(oxyhydrogen gas) is combusted by spark ignition, for example by an ignition spark

~ or a spark plug. After reaching a constant combustion chamber temperature of about
700 degrees C, the spark ignition is switched off and the auto-ignition adapted to a
predetermined piston position. In the subsequent working cycle, the gas mixture burns

at a temperature up to 3,000 degrees C and produces water molecules, wherein the



Si ncel-durdngs - Lhe i Sthaetz prdeessrthere is no momentum the crankshaft 11#shown
dn Figure 3 is driven via an electrical starter not shown, wherein at a

pi ston position shortly before the upper dead centre, the twin gas
"injectors 2 introduce hydrogen gas and oxygen gas in the nms range into the

-conbustion chanmber 5 of the c p%lltl nder ., 1. the cold-start phase, the
hydr ogen- o} B&RE FESSHT ICTHAee %‘HE"C@&“WF?%GB%&WWWPOVG% W&?"ogen gas)

is CO”bUSt?Elt%c%eﬁ‘&ﬁdbﬁi‘ééxh@'afthfe% ﬁa@frplrﬁeﬁxr 1'0?@15588 3R O a spark

plug. After reaching a constant co ustlon o era tre of about 700
degrees C, tl'teh:ealtplafklh gridesi thnpisond dito dhexﬂ»pcrfdeadmmttehwhmtrmtrtlgrrpmomn adapt ed

t det t o h bse t Ki | th
gas- i Kt ur EoRGrom e poRBRERd <re o oty BeBiiba dhna desteetng Stbblbces wat er
mol ecul es, 1ph@ERER, iﬂ"@utlepgkpeqaafgol% alﬂ%ng&l inPkO fnﬂeﬂheaﬁ’qa‘i enfid Bt 7 3

resul ti Nng pressure I ncrease and vol une |ncrease of € gdas m xture noves t he
pi st on 12meena¢fel spnnguaﬂweiéadomltedéy@fdoubie-acmgcmmba&16mthmm¢rng | oad 13

associ at ed t he crankshaft uj des iston 12 t er dead
centre, whB° ccﬁlcgf‘re pr?éseg t%?‘bﬁ"haﬁ%éa?w W5 4‘3% ﬁﬁ eVt '?18151"@8%1%&{?8‘%& e to
shortly betrpthe exhiRsti e Sfatciteant 18eié pAsel toARId-wateé in €068 hendlpplied! et
opening 15 arranged i1n the cylinder head 14 is opened by nmeans of a spring
val ve 17 CES-’nQ%W@Hﬂb?ﬂté)’ﬁgﬁﬁp@mﬁétherfgntb&mﬂ‘rﬂeﬁhﬂm er eovaringef theing¢rnalnp| ecul es
are passed, ol l ected

in the ex ha&&&gﬁﬁ@@%%ﬁg}m% Sé% dI@o? %Sre{(}ale\%’a%%e?%ql g19 and then
cover| ng o?"{‘ﬁﬁ"f“ﬁimr?;fmfﬁﬁ%ﬁ‘s‘%’?wg”f m“"‘%ﬁ"‘*‘ﬁ oer ol ‘;ff“;‘“‘?:{‘bf;st 20
deconposes c?q{@gvﬁatt@'rc{emp ddutségesyl Mm& YalehYapony whishdhpigast smaall gen gas.
The gas ni g,wﬁtecog@gnrg@s%lfamp@ﬁéﬁ%feeﬂ?e pﬁ@ﬂy&@%ﬂ%ﬁexgﬁ\fﬁ&ﬁmgé as a result

of which water vapour IS present toa s ent condenses to form
wat er . Thesupphed fus @skﬁ;ﬂmgmdm@énwgmh sepacdtes the hydrogen gas from the

oxygen gas. Then the separated gases are compressed in a high-pressure compressor

23 and stored in storage devices 24 to be supplied again to the internal combustion

engine as energy carriers.

The thermolysis catalyst 20 has two concentric hollow cylinders 25 and 26 arranged
at a distance of preferably 1 to 2 mm, and which enclose an intermediate space 27
which is provided with a metal coating 28 of preferably platinum, palladium, iridium,
osmium, rhodium or the like. The outer hollow cylinder 26 is provided with a radially
extending inlet opening 29 close to its base surface for the supply of water and a
radially extending outlet opening 30 close to its top surface for the release of
oxyhydrogen gas to the cooling-water device 21. The heat produced due to the
combustion of the energy carriers in the combustion chamber 5 of the inner hollow
cylinder 235, in the case of a metal coating 28 formed from platinum of the inner
hollow cylinder 25, heats the latter to a temperature of about 1,200°C and puts it into
an ignition state. The water flowing via the inlet opening 29 into the intermediate
space 27 is transferred by the strongly heated hollow cylinders 25 and 26 directly with
formation of super-heated water vapour (2H20),‘wherein due to the interaction of the
water vapour with the platinum coating 28, the super-heated water vapour molecules
in the oxyhydrogen gas (2H, + O;), a mixture of gaseous hydrogen (2H,) and oxygen

(02) in the volume ratio H:O = 2:1, are thermally decomposed. Due to a temperature



suppbi€d-do'd2gassgepar at iFentrdevi ce 22, which separates the hydrogen gas &/ 7
fromthe oxygen gas. Then the separated gases are conpressed in a
hi gh- pressure conpressor 23 and stored in storage devices 24 to be supplied
‘again to the internal conbustion engine as energy carriers. The thernolysis
catal yst 20 _has.iwo conceptric.holl.ow cylinders 25 and .26 arrapnged at a
di st ance ofeliff’%ft?%‘m%?d o 8“‘2’%‘??% °“élﬁle°%ﬁ}%ﬁ o e Vi SHRPLY i3 ‘éqnﬂ:ag%gt e space 27
which is prsgyH fecthwkiper-dedted Fhief OatobProdecdikeBfathefetteyanite aF tieUm pal | adi um
iridium osmum rhodiumor_the I'ike. The outer hollow cylinder 26 is
provi ded wigldwiag plaginum|cpatingdBqoustant 4t ah ideablsaperagre of #1085 620¢°C.t s base
surface for the supply of water and a radially extending outlet opening 30
close to its top surface for the release of oxyhydrogen gas to the
cool i ng- watde isteiarenustidhengieadf thy adereii 18aichd spetdied indomrbitake eyclof t he
energy carriers in the caonbuystion chanber 5 of the inner hollow cylinder

i n t he 2BAFEWH-SEOKGEYER, Sa5a i SAPArStE Intalka APk ABtht GIMRIEsSIHNSIORE B0t nner

25, .
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puts it into an’igni via thé openi ng 29

i nto the i mpemtiedirame720sjegrees R 360slepreas) 2t ate¢satt of whidheandhereasg lity péveart ed hol | ow
cyl i nders é}? and 26 directly w.th J ornati on of, super-heated water vapour
(2H20), wh&f ierinignal smbyston sagine, withess dskay 4OsSiRi er vapour with the

pl ati num coati ng 28, the super-heated water vapour nolecules in the
oxyhydrogen gas (2H2 + 02), a m xture of gaseous hydrogen (2142) and oxygen
(02) in t h&heatvasageatfihe ikvedtion 25 that mr moliuteatseat pyoduedosysbsie dor eRBempleo a

tenperature, 02-12-08; 13: 28 : Schuet Partner, # 5/. 4 sepnsor 31 arranged
in front of’mf‘??@“(?b{d%&%%é é?ﬁbﬂﬁg@&ét@gzb\é‘?%‘”Qﬁﬁﬁﬂ}lcf‘?’ henf Q’SI led such that
t he super - he#reEnMRISTot W, produced keeps the tenperature of the glow ng
pl ati num coati ng 28 constant at an ideal tenperature of about 1,200C

It goes without saying that the embodiment described may be modified several times

within the framework of the general inventive concept. For example a rotary piston

engine may be provided as the internal combustion engine.



The -ttt 2ronal2:eonbusteanuergirnerof the invention may be;operated in # 6/ 7
 four-stroke cycle and in two-stroke cycle, since a separate intake stroke
and conpression stroke are not necessary. The advance angl e per cylinder
may therefore be switched in running operation from 720 degrees to 360
degrees, as a result of which an increase in power of the internal
conbustion engi ne wi thout delay is?a}fék%lﬁlmsé. The advantage of the invention
is that no pollutants are produced, such as for exanple nitrogen oxide
(NGS), carbon dioxide (CO2), soot or dust particles, hence the environnent

i s not strai hedntehtal gaelsustibh bogite bawiga 1édsadne gistoe oylndenehiractessedi bed may be
nodi fi ed several ti mis githi n 5he framewor k of the ggfﬁal, i nventive
concept. For eXathtshas2geusige G 5?%‘“%%?3?%‘05%(28 WRE W t he internal
conbusti on engij; D3 » deld ; / Pat ent
clainms: 1. Int elgl%?peg%r%u@s)?ig B%c%g%%i sﬁgﬁﬂgg?ligﬂdggf%ggt&Bgﬁ%gﬁag%oolﬁccyI I nder,
characterised dombubtain dhambes(Shofthe pistogp dyiinder(t), sdierein theihougas(3}i§ ect ors (2)

d having t i nl i 4) f - at |y of .hyd d
oxygen gas t o dREMEhwERErs Bl TRE T Rt RatBal Sl gy (15 *"
wherein the hOLU%Nég(&)%hdia&igd&ﬂﬁxﬁiﬂége%ﬂiésmﬁ mmg&s&mmeﬂhﬁﬁme@%)and

time-controlled, electrical inlet valves (6) and assigned nozzl e needl es
(7), in that tHeaseonlesopening tidbarejectyn ofithe cambustichgroduptantip thats) f or

ej ection of the, conbusti on ct nd i.n t.hat, a. thernolysi.s catal yst (20)
forms the conbf}B?‘?“%Sésh%?Fb@?@gg ﬁ%’, CWPH“@ on fkf?él?br%i:g/vsef’gg’c‘ilflgi? yst (20) has
two hol | ow cyl ithétHobysisafatalyd 203 haR@ablldtv @lindérs {29)26) drfagedate anot her and
concentrically and surrounding an internediate space (27), wherein the

wal I's of the hdlist@igediom erecanotiepand cogpentdeally ang sumeunding ani intermediate
space (27), wherein the walls of the hollow cylinders (25, 26) defining the
intermediate space (27) are provided with a metal coating (28) for release of
the heat of combustion acting on the inner hollow cylinder (25), and wherein
the outer hollow cylinder (26) is provided with an inlet opening (29) for the
supply of water, an outlet opening (30) for the release of oxyhydrogen gas and

a temperature sensor (31) for contro! of water supply.

3]

Internal combustion engine according to claim 1, characterised in that the
outlet opening (15) of the combustion chamber can be closed by a spring valve

(17) controlled by a double-acting camshaft (16).

Internal combustion engine according 1o claim 1 and 2, characterised in that

L

the inlet valves (6) of the housing (3} have in each case a coil (8), an anchor

(9) and a compression spring (10).

4. Internal combustion engine according to one of claims 1 to 3, characterised in
that the spring valve (17) is opened at about 160 degrees in the piston

positions from the bottom dead centre to shonly before the upper dead centre.

5. Internal combustion engine according to one of claims 1 to 4, characterised in

that it is designed to be free of air-inlet openings.



i nt erdredioat € $paceh( 2% varerprovi ded with a netal coating (28) for rel gase
of the heat of conbustion acting on the inner hollow cylinder (25), and
wherein the outer hollow cylinder (26p is provided with an inlet opening
(29) for the supply of water, an outlet opening (30) for the rel ease of
©Oxyhydrogen gas and a tenperature sensor (31) for control of water supply.
2. Internal denbugmnialmembusionengineacchrdiggtoond eficlaims 1ahar elorastarisediin n t hat
the outlet opepipg.(15) of .the conbustio hanher can be cl osed.by a spring
vatve (17 contibflitdrieed s BReRBoRin b Reh Rl or R yToks SRS

combusti on engi &?a&ﬁﬁ&rﬂigwoftno%gﬂe%&ﬂ@dieévew lc9GAdri sed in that the
inlet valves (6) of the housing (3) have in each case a coil (8), an anchor
(9) and a conpression spring (10). 4. Internal conbustion engi ne according
to one of clains I to 3, characterised in that the spring valve (17) is
opened at about 160 degrees in the piston positions fromthe bottom dead
centre to shortly before the upper dead centre. 5. Internal conbustion
engi ne according to one of clainms | to 4, characterised in that it is
designed to be free of air-inlet openings. 03 12 08;13: 28 ; Schcetz u.

Partner # 7/ 7 6 6. Internal conbustion engine according to one of clains
| to 5, characterised in that it is designed for operation in four-stroke
cycle or two-stroke cycle with an advance angle of 720 degrees or 320
degrees per cylinder.





