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Pre- conbusti on Chanber FIELD OF THE I NVENTION 5 [ 00011
W0T£b§7lgé7?§4d of this invention is pre-conmbustion,GhadReldoers
an way of exanple relates to renovable
pre-conbustlon chanbers enpl oyed 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 oylingder. dMsiBE Chasben 1S at top dead
center to initiate the power stroke for that piston.
The use of a pre-conbustion chanber inproves
conbustion stability wthin the engine, for instance.
[0003) Figure 1 is a view of the prior art design. The
FIERD-OXFHEINKENFISNer 10 has 15 a general ly
cylindrical shape with an exit port 12 that is
(0004 p ddieffieddbf ghmmWemms\nr@-nombu@tmhambtemem@m Wwappf example
where the piston reciprocates. The chanber has a
relates angendvibldae-condsistorochamisie eingloyed én nhtsral gas bomings
a receptacle or opening in the cylinder head 20. A
intermal edrabngioniengink8. i s attached to the cylinder head 20
via thread 22 that extends into the opening in the
BAOEGROUNBIORTHRANVENTION i s threaded using a tool
t hat "engages 20 internal notches (not shown), a cover
[0024 N&mideROdatrhiltanitheticmeamgihéy tharbitAd niaturalis, theapark plug
20. Cover 24 has a receptacle 26. with a thread 28 to
is red6i¥8Rbya frhabinblkiich fhmbtr. Desgage f@linkeadpreabmbustion
chanber 10 to allow fuel, such as natural gas to enter

cha%&n ab@ehe Bhi&h 84 dnterk kﬂeec@hnli&ewﬁ@ﬁfm&ﬁl@tﬁnﬁslﬁ top damesenter

rough port 12 to enter the cylinder for the power
to 1r§¥1£t9 ke bWk $50Mal MGlonSTRMAYe of a pre-combustion chamber

improves combustion stability within the engine, for instance.

[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
hea;d 20. Cover 24 has a receptacie 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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Wth the prior design just described occurs when it is
t renove the cover 24 and extract the A
Woril(]%og%&t‘ Both of these itens need to be rem)I{/e tzl(i)ﬂ%@ows
get the chanber 10 out of the head 20. The problemis
that renoval can becone 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.
[00®RH Eheguohlneswite iy préer deatgnyustqigsiribednegaes W g8 Hye (4
obt ai ni ng anot her head can be | engthy. Mreover, the
remexprsevel 24 eyl exrarg thehistahzsag nngd%e Batlapkibessaitems need to be
significant. The problemis aggravated by the enornous
rembeed tor g deet ercimber d 8rost af the hiead 28The priochieny isghat 1gmoval can
spark plug, which over tine seem ngly fuses the thread
becdihe protilomttieadieicttr 0 rimg 1 B gr tiesaveebban gitfshickidn thread 22. If
wi t hout damagi ng the head 20. In addition, the ring
the #i8canzh {shncapd Adriap eiis tanovdghe anfiredaet @dmaeckquire
torque, which when conbined with the heat cycling and
confiplBR Fe18cdnier€ OB¥AG bd MRsPEmghaticandeduitdapgs) ths delay in
aggravates the renoval process. These chanbers are a
obt&ifl @tHer hBaL canisd lenF@.prdr&ﬁJeﬁ,&hé ¥xpeaRt o€ aslangl thic head
Is desirable to be able'to renpve these chanbers 15

20 Wirl i SenBRent Ththeod1eads 2 YR &orthols heat repeatedly
INVEI\I'I'I%\I [000%1 Ce?t ain e%béo)%r?‘r’rents of the present

genePMENN B0 vREGBLOE the sPRW ;ﬂ@%i»&ﬂcﬁ Baér igakSeminklyfub&ethe thread |

renoval problens fromthe traditional designs and

2 LEUOER Al G, e T o

addgtg?rg Q@'{e gﬁﬂ%?ﬁ ahd tl'?]eh(,ewpﬁtS pclilﬂlé Snd&sd ﬁ’e@&cﬁﬁﬁi%g té:%},%ué,evﬂ%icﬁ

e wth a'repllacenent head. In

wh?ﬁ( E%L%%X wqmglgg ihggf;:{ﬁggé ahdl gx;ﬁ% ¢ etcgw{ﬁﬂ&il BibduBisQnye

ecogni tion ravate roblens”in the

deﬂ%%xsfg agagsra\\r/\zﬁel:sl mg?et%oﬂﬁ\%rggegg.oﬁl% = Eﬁ]ﬁﬁbérg Epa' J]\Lfcﬁnﬁcg}%nt that must

be periodically replaced and it is desirable to be able to remove these chambers

without damage to the head 20.

SUMMARY OF THE INVENTION

[0005] Certain embpdiments 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 t;) 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 apprbaoh 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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prior design wth an eye toward the periodic
di sassenbly and nai ntenance that is required for

t nponents. Those skilled in the art
Wobzléﬁ‘gs?fsgpprecu ation 2 WD 2007/ 087184 PCT] Usa 86 R G ubos
for the invention froma review of the description of

exenpl ary enbodi nents, and the draw ngs and the
clai ms that appear bel ow. 10006] By way of exanple, a
pre-conmbusti on chanber for an engine is nmade nore
sinply renovable fromthe cylinder head by integrating
for thednedraivioefonl eseviewarfdha describtivh o€ axkimplanhembedivrebisy and the
to the head. The assenbly is provided as an integrated
drawiagds @nd disé ¢igines thewdppehabelbwl ps di ssi pate heat fromthe
spark plug and a cover that is held dowmn by nuts and
[00DBVES vidyadf eexin@lid aipid-0ombusthathabnbiee Soriantemgirteas veald nhore
a location nore renoved fromthe heat generated in
simpliereattaabRI frorASh@cylaRlet hedd 1y wbaidibie the chihber drisigpl and not
Install ed and renoved w t hout damage. to the head. 10

thr BB ehh PSRV tdMNe Qead MihRISAMNG i BROTJedrdsguariatekrdtad design

view showing 1n section the prior art design; and

usnﬂéJQ Q&Jl ikait %’e‘fp@ s Beak froffileisParkailug ¥RdRIcavat that is held down
nbodi nent of theé present invention. DETAILED

?% E&H@ﬁa%xéﬁﬁnﬁggﬂé%%ogm M‘EM@a&@n Bm%n more

erring nowto Figure 2, it can be seen that the

re oh %bﬁéo?n % l‘LeQ?g ckfbd SR IBamBas AReeRsat tHY Bah@r iskhsre

een attached to an -upper body 52 at

mﬁﬁ% a%%ea@%%#mf %éd% RS blbshacentacte 56 fo

retainer that holds

IOOPEEF%E%?Z“% e f*n g ﬁ?fg shdg bl BT 17 s
[000§P191gure shows Rzese E e%

n an exe lary exXbodlment of the present invention.

DETAILED DESCRIPTION OF THE PREF ERRED 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 thermailly
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 bperators 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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than the thread 22 of the prior design. Besides, bores
68 are not in conmunication wth the chanber 50 or
t i.n conbustion cylinder, and any proble '
Wotzﬁﬁ%édggissgi n those bores will not nmake oper ato?g%ge%otﬂtﬂgows
undergo the expense of another head. Instead, the
threads nmay be rehabilitated, if possible, or the bore
68 will bored 3 WD 2007/087184 PCT/ US2007/ 000975
bi gger and a thread insert will be installed to allow
the reuse of the sanme dianeter nounting studs for
biggeved aftheead éngpt. wilOglioptalfed sealiy tHegguserpiithe sampe digimeter
appreciate that the seal 60 may be forned of 'materi al
mourtate steds foanolse flange 6per ating tenperatures and still
have capabilities of 5 sealing in the head 64 while
[00 DI sk iskijledda thamwa il pppretiate thaethe efal SPanky pt fgnisd of
Clearly, materials with high thermal conductivity that
matédsl thaf disttandlcthe opaating tengprerstardiand atill habe bapabditldsg
are beneficial, copper being one exanple. [0011] Those
sealbid 1r 186 hefd 54 ehaletconilhdiingReES) & foft atASHRpakEIIUg 56.
exenpl ary design elimnates threading the head 64.

Cle5®¥, thitetiak QAROR; ghithérBAY6&SIUChQit P B Bhd MithEafil thd dperdithg
sticking the chanber assenbly 50 and 52 in the head on

conBRITRY ¥ hiRGafilsretRA 181, BERSR BEingUneTRY PG, aN
expensi ve head replacenent.” Additionally, by

(00 ACPASNeZINdiRAhe At w21 ABbREAN fl £0DrOBR! LARIEY HB

I nadequat e heat transfer at the area of the thréad 22,

eliniiiﬂgteﬁ ?glgg%%é UL RS qilppmo Ly re%Lthg]a Pahegs H&%o&%{zﬁ?ﬁs%dhig

but 1t has also ad a heat "si
el B AUl st o
ool ot 52 418888 Rl B0 o o
prdh%{sﬁ %E]&lﬁ.ﬁe f?%ﬁ l%gfs:i gﬁ ?}%8 %@a%%&;&été %gatst}-aljll%fe? af &eia?ea-%tt tﬁg ﬁtlread 22,
the new design has not only eliminated the threladl in the head 64 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 of the prior design

have been retained in the present invention.

{0012] 'lI‘he 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 equi‘valent scope of the

claims below.



head 64. In other respects, the pre-conbustion chanber

details of the prior design have been retained in the

present invention. 20 [0012] The above description is

illustrative of the exenplary enbodi nents, and nmany

nodi ficati ons may be made bg those skilled in the art

W t hout departing fromthe “inventi on whose scope is

to be determned fromthe literal and equival ent scope
ci&ind he clains below 4 5 daims 1. A renpvable

chanber for an engine, conprising: a body insertable

into a receptacle extending into a head of an engine,

wherein the body includes a spark plug receptacle and

a pre-con‘oB tion chanber; and a retai ner that holds
1. sai 6 '8BWYable FBATPRLIPN a8 ANIMSCAMPESNGont i gured to be

secured to said head outside said receptacle. 2. The

chaftiadyoinsertablm into aHeseptaclesextangipgyintosa isad glupagngine,
wheteidr the ibedy ingludesr aceparkc pligamerapiadiet Aithed RIAOgIYstion
chamber;@ndsai d retai ner. 3. The chanber of claim 1,

further conprising: a heat conducting nenber nounted

bet waetninex thabbdidsasaid ®ady in eoaitiory said. reTirerctanfigaredfo be
se6liredtb SaidWeadeoutsidedattl keeptastenduct i ng menber

conprises a seal that is adapted to seal said body to
2. t heTheafaniber bhelaffATleréth: SAidinddy.is bOeAgiréd t¢aidd into said
re&fe?ééél@%hd%%fdiﬁ@cﬁtﬁe?@h PR By s&liraed. to the head at

ations renote from sai r'ecept acl e.

3. The chamber of claim 1, further comprising: a heat conducting member
mounted between said body and said retainer.

4, The chamber of claim 1, wherein: said heat conducting member
comprises a seal that is adapted to seal said body to the head.

5. The chamber of claim 1, wherein: said retainer comprises fasteners
attached to the head at locations remote from said receptacle.

6. The chamber of claim 1, wherein: said body is a unitary construction.
7. The chamber of claim 1, wherein: said body is in pieces welded together.
8. An engine assembly, comprising: a cylinder head having a receptacle; a

pre-combustion chamber configured for insertion into the receptacle, wherein the
pre-combustion chamber includes a spark plug receptacle; and

a retainer having a first portion at least partially extending into the receptacle,
wherein the pre-combustion chamber is secured to the cylinder head by the
retainer external to the receptacle.

9. The engine assembly of claim 8, wherein the retainer has a unitary
construction.

10. The engine assembly of claim 8, comprising a seal disposed in the
receptacle between the pre-combustion chamber and the retainer.

11.  The chamber of claim 1, comprising:



6. The chanber of claim1, wherein: said body is a
unitary construction. 7. The chanber of claim1,
wherein: said body is in pieces welded together. 8.
An engi ne assenbly, conprising: a cylinder head having
a receptacle; a pre-conbuskion chanber configured for
insertion into the receptaclte, wherein the

pre- conbusti on chanber includes a spark plug

r ecﬁﬁtl?é‘a{oeéf tf]?%nglﬁee&%ﬂ i@ftoﬁﬁ&'ﬂ&@g%yfthé $étaﬁfé“é|ﬂ‘ at

| east” partia xten |ng Into the receptacle,

T e

receptacle. 9. The engi ne assenbly of claim8, wherein
the retainer has a unitary construction. 10. The
engi ne assenbly of claim8, conprising a seal disposed
12i n_fhe chaebepeacladmid: wherein fee b bedy SOMBIISe? rpastals dhrough
theaside ohthe kedy et is connetied tersaisee of natusmlgas,
conprising: 6 the head of the engine coupled to the
body by the retainer; and a spark plug coupled to the
head of the engine by the body. 12. The chanber of
13¢| aiTHe Bhginshagseibly beclbipa 8, comprising s spaplaphmdbraduedinto the
sphfkeplg d@;e@tadzéle body that is connected to a source of
natural gas. 13. The engi ne assenbly of claim 8,
conprising a spark plug threaded into the spark plug
recept acl e.



