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WD 2007/ 087184 PCT/ US2007/ 000975 Bol t ed
Pre- conbusti on Chanber FIELD OF THE | NVENTI ON 5 [ 0001]
wab@7hsaBd of this invention is pre-conbusti onpChasyer/eo097s
and by way of exanple relates to renovable
pre-conbusti on chanbers enployed in natural gas
burning internal conbustion engi nes. BACKGROUND OF
THE | NVENTI ON [ 0002] Normally, in internal conbustion
engi nes that bum natural gas, the spark plug 10 is
recei ved by a pre-conbustion chanber. The gas is fed
into the pre-conbustion chanber, and the ignited gas
enters the cibltadiBre-odrebudtioe Gliasthen is at top dead
center to initiate the power stroke for that piston.
The use of a pre-conbustion chanber i nproves
conbustion stability wthin the engine, for instance.

mEk%%lTélgté@Ekjﬁ ﬁ)g view of the prior art design. The

er 10 has 15 a generally

lindei.cal. .shape with an exi t '
o0 s e g PRGRa AP BO Shabodro Bl b way of exampte
where the piston reci.procates. The chanmbe as .
rolafe i Grsnvp el e S RUBh A6 GRS FRlevean Pl a0 PoTing
.. a rece%t acle or opening in the cylinder head 20. A
intepnyd SOMPHIGI EAB- i s attached to the cylinder head 20
via thread 22 that e>r<tends into the opening in the
BAGILROVUN T ' s threaded using a tool
~_that engages. 20 internal, notches (not shown), a cover
[006 Nermaibe apiuticmak orebhstion saeinRs Wahbym nagrehgas, igsgark plug
. 20. Cover 24 has a receptacle 26. with a thread 28 to
is resetvegtb v BSoRYyIstign ghamber. 'The gayls fedinte Mifsprerfepbustion
chanber 10 to allow fuel, such as natural gas to enter
chawfpen anfghe ignifgd 3as ersemitheeylintdee Wwhenthepisnfip al top glggd genter
t hrough port 12 to enter the cylinder for the power
to isitintsktbe pbweheirgkesfoo thaf pistons Abaniye oNDPEOOINOSTiDg #hamber
PCT/ US2007/ 000975 [0004] The problemw th the prior
impiesdsgontustion stgbilith authoc e repginleeforiinstarset i ne t o

[0003] Figure 1 is a view of the prior art design. The pre-combustion chamber 10 has
a generally cylindrical shape with an exit port 12 that is specifically oriented with
regard to the cylinder where the piston reciprocates. The chamber has a flange 14 that
rests on a shoulder 16 that surrounds a receptacle or opening in the cylinder head 20.
A retaining ring 18 is attached to the cylinder head 20 via thread 22 that extends into
the opening in the head 20. After the ring 18-is threaded using a tool that engages
internal notches (not shown), a cover 24 is threaded into the same thread 22 in the
heéd 20. Cover 24 has a receptacle 26 with a thread 28 to accept a spark plug 30. A
passage 32 leads into chamber 10 to allow fuel, such as natural gas to enter when the
plug 30 is fired. The combusted fuel leaves through port 12 to enter the cylinder for

the power stroke of the piston (not shown).
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renove the cover 24 and extract the retaining ring 18.
Both of these itens need to be renoved to get the

wa@ barriogTisd0 out of the head 20. The probl em i sp¢has2007/000975
renoval can become problematic as either the ring 18
or the cover 24 can get stuck on thread 22. If 5 the
thread 22 is damaged during this renoval, the entire
head 20 may require conplete replacenent. Because
t hese engines can be quite large, the delay in

[ooﬁ%ens'%%% Enlel %eﬁgégﬁgﬁgn Ry &&Eﬁ%@é’o<;<{\4‘?£ & ¥ﬁ€t’is¥iﬂ% to

3 repl aci 20 can
gt
renyithd '%?gvaefr‘ g%xggﬁgpg LR RH AR, %gtﬁéag ERSERD be

gt Bt i st Hmfc ‘g’tvng‘ﬁaqtfﬁﬂe“%?%?ys 3 r Pl e an
nggEeQ,?fg \%%nlg%ﬁ \%& tg heag dag? ccaveﬁﬁggztﬁ%\%gmthglgoﬁ hr}gaddzz.:[f
theé&%f?éé B4t BRI ST DR rerEire Al Y redie”"

ravates the _renoval process. These chanbers re a
coree welcempal Begruse thrse sagngYranbq Juireiarase B %v ing
is desirable to be W to renove these chanbers
obtgining erothierhegd cap be lnghva Magoversihmmrinser TFlEacmg the head
| NVENTI ON [ 0005] Certai n enbodi ments of the present
20 cay akse be sigvificrant The nreblenrisiagaravpigd bydhe snofpqug heplerepeatedly
removal problems fromthe traditional designs and
genazatgd &5 thehdcinitk of theowark plae, whisk ayehpimesaemingly fusesthe thread
out w thout danage to the head 20, to the extent that
22 20 thegend 20msaking tisessoadily Hidfieult withgtledhmaping thedicad 3&i Iin
only be made with a replacenent head. In fact,
addixienptharipgd8tzadithenis24 bperhae mﬂeseptedietwmﬁndddnrqtmvwhip@
recognition of what aggravated the problens in the
wheasbmbinedalith 8& leaneyelmgpmdaspodunato cahbustios prédncts and
prior design with an eye toward the periodic
depbs33 35 SMAPANYs BiRtrefiRival BdaaR Thdsachiupbersetieih compbaent that must
t hese conponents. Those skilled in the art will have a

be petib@italaPRpELEA LM i AWD-BAD RED1S % RETHVIRER ThaMBErEs

without damage to the head 20.

SUMMARY OF THE INVENTION

[0005] Certain emb_odiments of the present invention present a new design that deals
with the removal problems from the traditional designs and reduces the likelihood that
the components will come out without damage té) the head 20, to the extent that
6perators in the past have insisted that the repair only be made wit’h a replacement

head. In fact, exemplary embodiments of the present invention involve recognition of

. what aggravated the problems in the past as well as a new appréach that rethinks the

prior design with an eye toward the periodic disassembly and maintenance that is

required for these components. Those skilled in the art will have a better appreciation
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for the invention froma review of the description of

exenpl ary enbodi nents, and the draw ngs and the
wa@b@vng7ishat appear bel ow. [0006] By way of exap@i/@s20a7/000975

pre-conmbusti on chanber for an engine is nade nore

sinmply renovable fromthe cylinder head by integrating

t he chanber design and not 5 threading the assenbly

to the head. The assenbly is provided as an integrated

design using a seal that hel ps dissipate heat fromthe

spark pl.ug.and a cover .that is.held do by .nuts_and
ror3R it Pty F2 o Fry H BE e Peiie e e S AR et tpe e

a .l oc%%n ore rem)ve% [romthe heat generated in
dryvyipgs, &(C RS At ARRTATONE chanber is nore  sinply

i alled and renoved wi thout damage to the head. 10
(OMED wREeEPRIIOR TP R RAVY KB TP TP GRIPG Srpde pore
. view showing in section the prior art design; %nd
smrrdm@povabd,a%emzthg [fytiRdsrheag by i“’c‘)‘ﬁgrz?ﬂ“%i"&ﬁhaa?q?‘ esign and not

enmbodi nent of the present invention. DETAILED .
thregeRiteasenely (7t mRdrErREsSembBOS nveXted 8s pparograted design

Referring nowto Figure 2, it can be seen that the ‘
usingagealghat halpredipsipye hgatsirem thhepprbebig adiagaysr that isthedd down

chanmber 50 has been attached to an upper body 52 at
bywatscandsyudsTthet expgrel intsotiyeaded harestinte thebegst iad lecgeon yore

accept the spark plug 58. A thermally conductive
remyaskicfroBhe bedt gehentedan thehehappeer Abe dgsuBheplahmbey is more

cover flange 62 that acts as a retainer that holds
sinipple iagsltnitdnd remotvhe whdadt dainagetth thethead70 and st uds 66

that 20 extend into threaded bores 68 that are further
BRIEDDES CRIPTION GRIHEDRAYEINGY than the thread 22

of the prior design. Besides, bores 68 are not in
[OGOMRIghedt ils @arviewishdw irfgeingbaitiethe pBiopart degignpdrd

conmbustion cylinder, and any problemw th the threads
[0008) FIQE6 20Mbes iMkédtionaln dxekplRp ehiodibeaTthd Srebdid GigMtion.

t he expense of another head. Instead, the threads may

be rehabilitated, if possible, or the bore 68 wll

bored 3 WD 2007/087184 PCT/ US2007/ 000975

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0009] Referring now to Figure 2, it can be seen that the ring 18 of the prior design
has been eliminated. The chamber 50 has been attached to an upper body 52 at weld
54. The upper body 52 has the receptacle 56 to accept the spérk plug 58. A thermé]ly
conductive gasket 60 seals between the upper body 52 and the cover flange 62 that
acts as a retainer that holds the assembly to the head 64 with nuts 70 and studs 66 that
extend into threaded bores 68 that are further removed from the chamber assembly
than the thread 22 of the prior design. Besides, bores 68 are not in communication
with the chamber 50 or the main combustion cylinder, and any problem with the
threads in those bores will not make 6perators want to undergo the expense of another

head. Instead, the threads may be rehabilitated, if possible, or the bore 68 will bored
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bi gger and a thread insert will be installed to all ow
the reuse of the sane dianmeter nounting studs for
waomensfisange 62. [00101 Those skilled in the peT/US2M0T/000975

appreciate that the seal 60 may be forned of nmateri al
that can handl e the operating tenperatures and stil

have capabilities of 5 sealing in'the head 64 while
conducting heat away fromthe area of spark plug 56.
Clearly, materials with high thermal conductivity that

il L AT b S IR AR o B0 L TR i e

[le he ahgmvgéi appreci ate that the present

skij. i t
ln%@?éﬁ%ﬁ%@§9bé§?§% i m'nates threading the head 64.

0B SR O RET B st PSSR 4B AP 2050 it hifmer O

spect

rempval angd thus has the. pro of saving an, ... .
o ROt B Rl Fas PR fe P ACHTES BLF] Hayjgapabiliies of

recogni zing that, a problemw th the past design was
Seaslwgdga*m@%%whtl? serdusting fedt pavay eom dre e of Fragh glugSe.
t he new design has not only elimnated the thread, in
Clealy. masenadswirhihigh theagalgogguetiidbdthateaerithsianddhe epemaéng
formof the seal 60 and has placed the.flange studs 66
conditipng whila sealingdnel benabisradscopger keing prheramplRe sure
that the studs 66 can be easily renoved or, if ‘
[0Hd ¢ ddwag skilledhén therasswidBappaecidfe tleailthy preserdsyemplarndesign
installed to get the sanme sized stud back in w thout
elimanaterthreadingpthe bead hé Fdréhat réasonlitredutnsithe petoritalgjsks e
pre-conbusti on chanber details of the prior design
stitlang tHeedhambet assesbly H0 ainkSHireteritcad nueemoval . an@@hus has the
"[0012] The above description is illustrative of the
praspedtplfanying o eotpemsiveshead ep ladayentnndditionally, bysetmpniding that a
made by those skilled in the art w thout departing
prdtil@mvikiethel paveddsiginwidinséefratiieeat Frafisfeldf thiehh i @etthread 22,
fromthe literal and equival ent scope of the clains

the@voesign WA B P8ilrhiirhtddthe U0 H BEABD64 but it has also added
a heat sink in the form of the seal 60 and has placed the flange studs 66 in blind .
threaded bores 68 to further make sure that the studs 66 can be easily removed or, if
necessary, the bores 68 can be enlarged

and an insert installed to get the same sized stud back in without having to replace the
head 64. In other respects, the pre-combustion chamber details éf the prior design
have been retained in the present invention.

10012] The above description is illustrative of the exemplary embodiments, and many
modifications may be made by those skilled in the art without departing from the
invention whose scope is to be determined from the literal and equfvalent scope of the

claims below.
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I claim 1. A renovabl e pre-conbustion chanber for a
receptacle extending to the surface of a head of an
wen@yngjisconpri sing: a body insertabl e into theCcT/US2007/000975
receptacle; 5 a retainer that holds said body in
position, said retainer secured to said head outside
said receptacle. 2. The chanber of claim1l, wherein:
said body drops into said receptacle and is retained
therein only by said retainer. 10 3. The chanber of
laim 2, further conprising: a heat conducting nmenber
nted between said body and said retainer. 4. The
hanber, .of claim 3, wherein; said heat conducti
1. RO RIE RFS CRBP LRGP Aot 18 AHESR A SN PRUnE i HFerigpe of a
claim4, wherein:, 15 said retainer conprises fasteners
heag QLA RIS COMBTIRKEY at | ocations renmote, from said
receptacle. 6. The chanber of claimb5, wherein: said
body tody anssrtiebleriptacBRgesentecleon. 7. The chamber of
claim5, wherein: 20 said body is in pieces wel ded
t ogétrplammer at Aofdsrpgidlndy ippesibionbiad rosineterred te griddead
receptacle extending to the surface of a head of an
outsitlgisaisl reeeptpelesi ng: a body insertable into the
receptacle and selectively retained thereto; a heat
2. Tonchmbarof obambel, wisaeined to said body in said
receptacle. 25 9. The chanber of claim8, wherein:
said body drops into said receptacle and is retained therein only by said

Ic

retainer.
3. The chamber of claim 2, further comprising:
a heat conducting member mounted between §aid body and said retainer.
4. The chamber of claim 3, wherein:
said heat conducting member seals said body to the head.
5. The chamber of claim 4, wherein:
said retainer comprises fasteners attached to the head at locations remote from
said receptacle.
6. The chamber of claim 5, wherein:
said body is a unitary construction.
7. The chamber of claim 5, wherein:
said body is in pieces welded together.
8. A removable pre-combustion chamber for a receptacle extending to the surface of
a head of an engine, comprising:
a body insertable into the receptacle and selectively retained thereto;
a heat conducting member mounted to said body in said receptacle.

9. The chamber of claim 8, wherein:



5 WO 2007/087184 PCT/ US2007/ 000975 said body is

retained by a retainer using at |east one fastener
worruigtst o t he head outside said receptacl e. PADUSINB000975

chanber of claim9, wherein: said retainer conprises a

fl ange through which said fastener extends before 5

engagi ng the head at a | ocation renote from said

receptacle. 11. The chanber of claim8, wherein: said

body drops into said receptacle and is not secured

into pt ac e ecured
boay o EredPge ATt fie ™ st oone Rl Rkrlaniif g e

nstructi o
' . wherejin, said body is in pieces wel ded
he%%g@?ﬁ%%@drfgagﬁﬂaengine assenbly, conprising: a
cylinder. head, having a .receptacle; a pre-conbustion
locﬁhﬂﬁg?n%% CHn d‘%ﬁ?mPnSertion into the receptacle;
and 1 .retainer hayjn first portion at |east
P R TP TGS T APBEE o el seridss ahaiesinde Refore
s retaiqg; S cur?s to the cylinder external to the
engaging fgdiead a4 g loopfian cempivdrore saBrsercle | ai m 14,
whierein the retainer has a unitary construction. 16.

Tirhbe ehagnbrs of sledm. yvhseein) ai m 14, wherein the retai ner

conprises an assenbly of 20 conponents. 17. The
engisal bpsyedippy/ings saifl aeqpptagle anshipnpssesyred thewgto.
di sposed in the receptacle between the pre-conbustion
12chherplambai @ f chdmr i avheesin: 6
said body.is a unitary construction.
10 13. The chamber of claim 10, wherein:
said body is in pieces welded together.
14. An engine assembly, comprising:
. acylinder head having a recepfacle;
a pre-combustion chamber configured for insertion into the receptacle; and
15 . a retainer havﬁng a first portion at least partially extending into the
receptacle, wherein the retainer secures to the cylinder external to the
receptacle.
15. The engine assembly of claim 14, wherein the retainer has a unitary construction.
16. The engine assembly of claim 14, wherein the retainer comprises an assembly of
20 components.

17. The engine assembly of claim 14, comprising a seal disposed in the receptacle

between the pre-combustion chamber and the retainer.



