1 Lo . 0011457 ' . 2 Pul se conbustion

appar at us This invention refates to- pul se conbi nation . 1 nproved
valving and in|et arrangenents for air appratus and to heaters of the
pul se . ingre$s into the chO@ElI &%F ai m 13). conblistion .type.

I'n order that the invention gy, Qﬁgﬂ@fr&}fbrpaﬁmsse conbusti on apparat us

-conven- - clearly understoo ence Wi || now be made tionally

i ncl Udeﬁusam%?tﬂbcp%dt&ntocﬁm%ﬁrbﬁ%nan ~ Simprovb® vilify ARG, eﬂgngrf&%rngs
whi chaghUatist raadi € 1 xReatess. ¢F Re Whuigeh f or rrs.nar:eésemmﬁ%chm emmdn) a nunber . -
of redﬂmusm twﬂaodr rrents of the wr t h the cdntn:@irrtbat thdmisatian Aby ebac»horeycl e R
gs‘ ;; af ang ine tvendertt‘?ﬂ!';m 'at"wsnow
charg org s ?&t% sonam giﬂre | Sg th ?«%ﬁﬁ"‘;‘ﬁ%lea? *{" ‘Qrough_
a conqi#s tHeRdms Eﬂanﬁe At 8ach@itid &d. The phantiaeby wap bf &@mpia! eat er
accor the ngpdratud, hefudmpagu:its admited tdtheeXhaust [Higues Taaventicpl @ecperal view throuaﬂa

i nven?qﬁah#stioma-‘bmrtamaﬁsﬂném Thechatge corrbusPYiaen cembustien heater accordify gerte? i s

a ver PPrds inta the gy %“f'?ﬁ falwhi @h b'B‘L’gﬁ‘" LSt Srhdd SLawin resh
t t rtical t w thedl I\

chr G LA 1 LY e g S0 e Tl S U rdich

t enpednat dauses Yafh te@pdd & rg'&ﬂﬂib be drawﬁhOWn | Nshoive Uk 9'9'1"5 1baCk ' nt o the

conbulﬁck anto chartrbmbushoronhanirter from the gurfiguge 3 @aarat\svemsseetiml \m\cdm imaal

w BHayst B f'i a’Q‘Th?émT'? sh ’Fuel“'tl"_ﬂ'af’ggg'ﬂ'ﬁént an- 1-111 of = -
Fi gur 9 Shipk t | ,,."*é SO ng T hg, S Y 0r) o Et gL isa
persﬁeﬁiinédlﬁh \élrﬁ%r BAkHe pllde Qstﬁﬁpara USmbdhs $Pthb cSHsIsAdr haMbét Ptburhﬁzt fal .
sect i ype, arfthido@rdel heater id bndeght it 6edtng t he amdl3te ignition. In a heater of the " -
pul seexemsetaiﬂenphlp wigh: the exbdfust pipe. conbdst | orf'wrﬁaﬁrb@werty#al F@@mae!;evz ot napeof a
fI ur t"‘:@se it gcomgﬁtebtrq‘%g 6719?5 heat & I 6 £%5Chan nghr.]?

lsn ﬁie &ﬁ mbstion c ber! Had % ' S a Vesrygtbl‘gaj rigégﬁhﬁ f‘ﬁgv&%’ ? 151 sf Of
M/ Ur’ﬁallﬁdheSEIﬁHpGSofR% Bi0sheils f‘h d9 Frgure rglél' pla vredrl &S?llegéiﬁ&ing'ito
pul setogesimyuatt theit- tjoe dtwmtes dlong a 25 Hii 8 6 is a perspective view of
t he t"" JE‘PFt'Phé"dBJPMEIQ't?'Gr‘P"é hanber h ustﬁastaamrammaﬂc ilugtratiomnfithe t he
appar %{% Dfﬁj Ssive ﬂ??ﬁ'veshape ? @ﬂg‘hg:a e ‘1“%"’5 HpHRey of
Fi guresh addupl taerxn SHobiRSRORET N 8'and10 Ja i3 BB RborRing 51 €1 S
al ong:ombustia chaFrtbgru rfér at(h@miﬂ:n aré Ne a@f Jﬂrldiﬁésl Z)ﬁhd mSwda{lﬂ"v dhéwing nivdmeend
Fi gurdsspsseldsn a cm Shrogghi whighl watertis at i on cfombpsgion fchaniter;chanber and

succ Efﬁ'?" g:&hé‘e bﬁﬁrfrow expm;ergt istapye I#E@nﬂsﬁ%qn??t‘ﬁ%ﬁﬁ@ber of -
aart AL, s 3:%5%% TR e S, R AL

Fi gursgstdm h%ﬁ@H%un@h@&%vn@é@v&Pé’t i©d Ganganle ures 9 and .
10 arcemvustias aycles s predemgintenticordust i on clﬁamlee'rz ifsartrdmtrSersgctia;I‘id vigneon 30

Fi guraesedz #Fn@royidings rvmpyovsmm ng rmdrl'm‘-é‘d—dﬁ"sqicftgew Th a chanber through

V\,h Hn ance p%@@ b
I i W theg;coﬂ': Y mﬁg kﬁ P seg;l VZE,; i gr rs '°" 5; °§E: vt"’Ba'Pt“Ffﬁ?‘t‘.? (5'hgh at

Ieastrnt&ﬁﬂ ceorhaﬂsthagaahiecmidt@rdsa%ht eXp ad 14 arPexBltstibersp O8I Sib B

heat amediahi ankowhiciols drabuint saginpladeanber antke emhaalanstassembly afC et dppaeatiiso oft
t@% Wﬁb EFV?FEQFE""G'PY 't‘W@d'ﬁ'xf@!"ehﬁrtVMas beerf'quvarrri‘d ﬁtﬂd?ﬁ’ oVi de a vyery slt“abl e
. gsrﬁrgt(ﬁ &WQ@EM?L ﬁihéhe t hg‘s pr % strgzlxg r enefally in |'cated gt gure
2 |%xt%u§t rﬁ’éb@j d irdludéy £ 6 Eﬁb in 6122, valve
i npr mhaemtﬁtstron chamber. |Asn€ réélult -oKlthe of Fr Ouieansl 24 bntiendsd of aheRh@EE for
erfGP'nﬁm,@ chamber shape and the arrangp+ gur e 1 3diniting fip drcsp'eestﬂ\efetovaf@van(ﬁ’xhame gas

Acc s 15 sﬁ‘@t P°’Eﬁt"'sl‘ Q%ﬁ% - S‘IStedm 26, °GP?\§'§§
} {

A e fortle: T et e g es

anRgusdd to ara , intd64id '%a\luty ifVd Uu re nékral gur €
14 r 30rada|efbpr| mcketh iperSiEC b isuiisegtieatV of rTEGhd&ﬁtephaﬁl&;ol mrvﬂh:hnmspbmuk ode i N
sai d fysi eheege entargrgene ¢elnt!ﬂllvafs>gem y of t Isideg p*&r*utlmg ad which hvlqsqsrsur@ablwes
gene l?bw ;y’the mv nl n elat E QUF S %:l%tr n ect}{!ga h tens nrﬂl
ar Ourlgb\;eﬁw in' &h Qgi t’ of heg‘af erri r"\t]not tg 5 J‘coﬁﬁ Se
t owake arfgal’ hilsa rog eﬁﬁg? endmafifoid he CaVlcﬁél‘nbe e sp plugcﬁrd%h@ dr Qartitzal er
S gemoa hreredgasattomtbuatonZ@ aexdaatust pi penlgxt ends from the nmedian pI ane of
and u G'S'N 6h t¢ Ifﬂi'l'meh ra 2260 yal vst!mtsr'ttst @omﬂ»sqeﬂdhte@hlbrrrﬁewﬂl bhs a

( I

resu ns th i rﬁﬁgﬁg’nom onf ‘E?ne tOp (%c{zﬁ%\beeﬁ an shronc E[iger g‘r
cha fch§ a t ﬁ:fafrﬁ fand 1o Ztte éhgnJ ggﬁw Fira %r and

an exhaust nent of e exhaust pi pe, conbustron gases system 2

conponents of the apparatus returning to sai'd conbusti on chanber under the

SO are di sposed wthin a housing 28 which is effect of a vacuum transi ent

. in the chanber are designed to be self-standing on a suitable caused to
flowinto said cavity in a double support surface. Reference :

nuneral 30 toroidal flow pattern into which a subsequent _ _indicates a s

control box mhrch |s drsposed at one fueI charge enters generaIIy centraIIy

c o Y " o I o [T




§ : xhaust chanber 40. The housi ng is towards outlet 72, it wll

fl-ow e_f-defl ned.by.inner and outer casings denoted 42 exhaust
syste
I's made of Miffl ér chagber 38 is def Oy Bseen t he h| gh 4strength
-concrete ~whi'le the outer casing is . |ower cl osure I wm h

assenbly - 648 aedian gxhaust chamber 40 on of WHW éa‘j"‘ ﬁ., ;rﬁq a"°‘m:§
e T i) o bl oot et
fitte A streng® ¢dncride, Atilddhe autspﬁeih@ag bel ow oher dnsamtaomarﬁuenes ofliheOdssembly 64

gal vanr zed n&t«eaflste?het the abfonoﬁt!nnbe cushiphosuf e rmmaemattﬁ&* WFiqe e’e«ﬂaumsves!y'stlw
26 34 is- d?!iambe'd:’«ﬁ N ﬁﬁs' E;:e';as:ﬁ 'ﬁ egpar at eshotltrr &?B gﬁg‘g rﬂj'a o g oe
verticall yh .?ya,, A dgég hanbe h ohtich nwards ,nto
chanber- 38 AR CehaNdr Sidieat ﬁbegr% asSwasz tesdGbeal dnd Gl hda®
above plat ehambwsz Subpoeding éi‘rﬁctu& adbieaglied t19 thsﬂal s mcﬁeaaesheoﬁppeesuﬂaces of
generall'y 4ads gmerelur ipdicaEi astﬁo it pwjilt mstbebe pl aﬂ'@e @4 AA"% eMRndg generally
xhaust

ext ends -ged ‘Qﬁ ’f‘p ter sc‘ﬁﬁ‘;hf o, Ef,(g;} s t'on spaced

vertically Z'ﬁt@'v%lﬂn %sféé K‘lh S aRPH InON S pacsey SN ahma.ufée ITHGs,
material: i gtnérn&gihg but hhfhéY Bde )éh&ﬁr()mgﬁlhe pasi téxBa‘hsﬁbasehleﬁtbnﬁ&&la&mbraaEfrom the
por at ed: | Nbédaesetioforred nd hat biothe mvgﬂ&nd in the exhaus system %ﬁ swhaw ®© gntp nexhaust

chanmber *38. Athlulstchat"h?té*ﬂ cemguAigatey &%g ﬁ]@ Eglrh uffier pipe 88.
h ir i 0

st o T B Al e bo G B e e

i nvention. casmg This XildMd Simbien® a2 1or ai#tCrom bl @SS 28 1 é\gdises Magbe vented to

chanber : 32 suppiyTmipei o aecdrawn frito thechousing fmnber 4(atioysphery of atbﬁrﬁvlserdumqsen 88. as

exterior: of)ommsﬂqfloifs!sﬂ‘gfeé AL |o "Uf 9 "Qi‘b’r i nl etaDB@Pﬂi@hérfb” E’PWAQ)‘ %F'?;m%ﬁaber'%“::dglzs .

exhaust . ou Gf"'“S"a?:n et GW}?F er ar Oth tmc roecﬂ?:f’e? ?}g any und which -

t hr ough, wh(iEtids 3R @H% rgﬁﬁﬁ\ﬁnglfﬁra MiSiedOUSJsNY i he> ciod & the

air or ai reéraﬁmgad wn a fadScramber 6D RANILAI Ch thebug;aﬁes rray be vent ed to

suppl y pi pétsdhargbeeudw atwnalr mt:shlmh@ambersiﬁﬁ for Refateanosyiieww bemare eFigire @ and

di sposed Orhl Proyidess ar é’ d ofA fa mbustlon chamber 22 of
appr opr i at 9§?’ ‘g ”é%e f] tUpe 5%.@%;% qé*é’gtg Ror a5,
bel ow. pt.a thara trol of the wavmeaus@e rally the bojt msnt wa ah§ 2has
an inlet- SQthémhﬂzctﬁanhmrt 632is uRtEouilﬁrorunl t i 166atddn EThe d eovhinatiahl \chaober hisds  an

any |.i qui dsteting leftemighitiate theznomblistion piogesspt or  58nmaldayity a‘ﬁamhum lad@sra"v gffjattened

may col | ects frasfiptingna to the ewhaicsla St 43V %]1% fds abou"
chanber- 6, b.z"g:;;,ztfts,%ﬁ ikt fehoes Int‘h"hﬁé ek

Ref er ence fd&ayva NR&lge hddsifg Q8lMaus2itand Thi grcul id [PIaAY] ARG which curves
reservoif- wilifbe seen thaBthB nindeassemblyn defe conbusgenemuydhmtﬂerrotﬂxotnfsndes)qffsastplaom
air. AT e/l-enﬂadnpqw;mﬁéhmem 3@!’ ottoMhe appaaretndsits &smaasrmhem tow sfzzd

is i 4g ﬂF cav:ty
gﬁel B' tezZ docﬁ%: en%ﬂ%ﬁ?ﬁﬁﬁ%@%maﬁdg [f‘@gﬁ ﬁ ij'ne fgﬁ'w%“ t t f'rst end

gener ally 70 ahd tdacodtiep 72f whikh ekteddierolghve Meanchamdés icen ieRtdl GRS edmmst,am chd?ﬁb%r
uni t 54 i shausiegl2&rHagh éfahese corappaemslis iMTthe c onbu sdavityawhilecthdeacordaamd 402 of the cavity is

starting; & efatupniar plegye whirh passap tlsquabn pifoc ealaged Fgﬁqsrﬁdlv f'egp Xhausy 0\7\'@1 i98
i : E he combustion
i s general S| éll'h ating. |s prow ed in the wa dt ' A
spherl cal- L %E:%n‘fl é%g{%& r eagrté‘%oeu S abOUtm Ef agd 5 Iocated AR pane Itﬁ:

def i ned bymamber 3B liner assemtliycss. pl Eigiee 98the on whi cbhwbpémnehaﬁmet geherallw tmennauy with
assenbl y gepﬁammﬂeyfmemqmietﬁmthvwﬁtHO isn. so| | | respett toscavink @f . antfire vipeii10yof| the

of a shaped‘t}\‘ﬁiee ﬂ: dd '!f‘f dﬁé‘?c'at e%}:g‘nr@rg?sﬂ er i ns?"eB%‘shéYféq"hé"e?éate’fh%§°”pfef’ to the
cir CU| ar | ﬁin§iﬁbﬂ nec tCVﬁ VQS. will ‘3 utsmtchEMGer iNESH04 is in the
assenbly i BAbASH D dhd taeaar numg ra.wr from betnﬁ gehva$ AhithExRAGs through
cyl i ndri. caindnpmct |aor8%5rhanndlet aapd amnletlsoaraomss castnr@rs;luttttdn attep flamge 11 ®2 to caVltv 96
peri phery ? *T"Fetfg %H‘EmE'Ptog'tB? éE" headsa"d@@'@ﬁﬂt:‘% H°E E:Ht\géﬁ gr‘eg
40 secon 911:10@ gg ?hng gRavity. @%éw'é% ||| be
eXChange C r'22 is m d 96?

ing€s an 'ﬁbl?q[ Oi";ﬁzgl Z“ethag fla'?l ee
that 'the cmrrbelthel &oqor@wxdectswof hthanlinedl etso  Ojasda auﬁaﬁbnto)ishm qughnu\mahre of

successi veasseratly ﬁ@ sarfdatawatafuﬂtetﬂg ?Qe mtch ext eairdulartnh in plan. The centahaa&gwwav

can enter f’ﬁ%’”"& ? t 28. Eetenof

t he caw ity g '“" BorSy pgtga,"grpr ':ﬂ,ﬂ ot “the %{g‘@m"&iw %‘F@g , %,g

sl eeVe"'-'V\'hl ttﬂsa%@e‘i @Wn in ¢HamberC Béseds andisﬁl‘?fﬁ@rf& outer t Ia(’3

outlet 106 the housi ng 28 and comruni cates with an is provided |n
the wall of the conbustion associated pipe,connection which mates with a
chanmber-and is |located in nmedian plane 98.7 An correspondi ng opening in the
rel evant closure integral sleeve 108 extends from the nenber of

|l iner assenbly 64. In Figure 1, the conmbusti on chanber generally
tangentially with pipe connection associated with inlet 70 is 350 respect
to caV|ty 96 and a plpe 110 of the denoted 76 and the ?SSOCIated openlng I n

_________ e o . a . a o ~~

‘receive heat therefrom and 44 respectively. The inner casing



- 1S Prg

and a core 124 formed of a spiral of corrugated |ugs extend throudh

. .opening in plate 126 and stainless st eel strip; the corrugations |eave

. are bent over and seal ed by silver as can openi pgs between the
v LIRS ¢ |

- turns- of the-spiral best 1 Figure 5. Thus, it will be
t hr oughd avture 124 bﬂhedzharsgmommdakemw A sclugs\extend thip ngheqpeabedh plh@t 126z
val vestdiniees sthel |sglp fcorrugationsnigave25 adj agrehentioyer an Ade silwpr brazigg, #afaRt ed
i ! G B recel i Rt ey bt o
_ | n| t| “ﬂ al*a&?\ et eigal ate %t & PADBd isON
) euves a spark plug (not shown) for |n|t|at|ngThe Opeﬁadbgts agaihs‘p latebat mbdemgne byriugs pa€sur e

: 'vvavesuﬂea‘umbﬁstmg progessnDr e particularly to Fieguerdnsih plﬁemmm'temmmm\reen '
chanber Refesrifaoravemplecpatisyloly tarfwues 43l ngzﬁ ?iw 'U’H'qg‘b ‘i?éh
| al

~disc uesa gpye.p as;;‘,oc o
sur f a%%zp i%rg;:?he tﬁ%%ﬂs. dagv.a';am%é ngs i n G snhaaecs éﬁ?vrﬁiﬁaﬂ:;:lgssure
112 oﬁumstﬁfngeté)élof fleaings ¥A6 adsitggovi ded fubit to the cﬁiﬂmsmmmbdrhe di scs- wi I I

nove dwges aiair and friet Suwﬂﬁb‘ewf%ﬂasstet'? of openi SPSfﬁo?nd dcarpwith haUSf system gf o

t O t h%w % ﬁa ﬁ'd%wwgf?eremae eQ%ugI ayrtges‘scn e?:li%l $ sy é{vggdes lbl%?:é g O

F' gur ﬂs:ﬂte ih PRRt, pRteST 28fis prow&dﬂ&vnhﬁa\ieﬁl’ and Wiglred1®dhdos ml’pﬁmﬁﬂl’e&hdﬁ ﬁiﬁ Ras
~ openi sgsofanive dmmgedmtwygtr u\foe:fdwcﬁstsnu rrer aI an inlgtend calmiedto tbedomﬁﬂam smlm'n

i ncl uaesotapsqan i | | spas s%eﬁervh%twwvémgu Fi |
- exhaulfel E@% ,g@'t?gg VI 5| bI %@g@ Sﬁzﬁlvﬂg‘ e g&to;tspé, ar126 .
ri sﬁ&ﬁr‘b QHG Qfroughand 4 ntial leHEY se%)q Shd R éﬁ@p sets
of valwieh ofiens Nghniaéd houth tantbustont he set Gefin@l3 dentreily erealac o pertion whtche

. corrbus!?é@nr cﬁqdrmwwdenm ‘g ﬁﬁ&?{;ﬂ Fi gurettatldsgmshﬂ g‘etcombuas er:& %33(? as
to exW8Ra" E er #5ncl {IeHse } r
i K ardt
admi ttﬁm‘{Jes g?:gentl ﬁ; scugﬂu h resp thfo yﬁﬁﬁﬁgg?ecltgl:'ér%tgi .5\3&?1-}% chJas

and aciimbedddiihed B a eaaagnegs\mtoaln this  CONf thg Yrimbry eﬂ»au{:’lpm 110 i koupled. B this
r eI at caseliy melites bt stisert lrabsaTteLoad cogioni Ng 13 0eralstalintenr te gitet is defineddu b sipevat1al

hha{'wee'sw&tgewa"arm' indejcat ghape Avitho Wi c hwhieh pros,ecssdqu ¥ oy t2h ’GO'PﬁS’gst i on
def i n€°’a§@?€\r‘%{ ThFd’G igplan %Q Bortion BETHYM pﬁ"ﬁ r? -
at one end with 'a {o rreiﬁon Wi he incli atlo

opem 136 whr%Kteﬁt@QE ar ound, xh(é & PﬁseW' th
an i nty ugh Hbsing comimenmtasattsidar t i cal | ‘_V10 |52'5ce|ve |uGhH’cEwél ad ﬁ%e@d’”&]d
por t | smmwntls abspmtce [ mw@ﬂ sf(mjm p¥sat eThb2ody laerftrem rlsa ltfacmartrfoldFl tse

h il w% %?n‘!sé tﬁ Eﬁ h old 14;pne@ll¥v |n t m
WI t a’ ir of 1 r(:g .4 as a S t§ IC}{ %r&jﬂ
chanbey: ad@ éa&ﬁ' ¥ cRanttid thidligh I§ cent ﬁhteﬁr *rﬁga'bh{tle@ aMﬁds &epe

110 i svetotupdsed32] mirt hm.ooasrambar m;tde af sheagedbh Paits in bhallg SRcalrslati@iship

enbodprorides at#'ﬂ!"af msewour of ceebmedalw a sI eearourtidtBe bédyrdvetion KHO00df ﬁ@# al46y

cyli nql'feFi‘,‘ ﬂ&% - r 'Z’fn WF 0j }G'E"S ikl "iéethg?ﬂ'a?ep

' domad M%é ch %orn dx%f@]’r Shap tent '?grt{ﬁg mepf\ E&Gm
tiéd opemfRgse

mani f h corPbugiig ©HagObedal i t i al i e of én
to coestﬂstmudMMrtsh(nbhgmwnbtnamatsp(m of Out’l"ﬂita aﬁdsab)rn Uthadiiyl of keat exchange tube

136 whfoeecex fobg dmmainng opy psaiabe  pr i ey sengmin e B&w pRYigRd for ugh
housi 'g'segx g:g%gfgg;ﬁg a{ngimy il ﬁe arfgaé‘gyca 5;{{% -~
sl eeve mgt R Fighds Wiahl s2aQdtsce 9f n@ td m lne a ix

por t i ap8 bbébefihgd iQIatERTAE Db Gontréfied by S hown) subgihuﬁlly &oh&arﬁalfanﬁtbﬁ Biténding hameer
134 mduwdualgelmsr edch fuylk:h mdudesal lightn sha ea Rngitudpalf ayisrapd hawindhaninlet cqupled | de

t he cawh I jfrose weﬂ"Ft%kﬂF "@ﬂlf?"éessﬂqtﬁ’l a ‘hé" P h‘n
openl ﬁyﬁn jt? lar gllnb%t trfeﬁ{ dfs%%?vo' a‘q@%&th e‘gt\gm? isu OUt er
sur f aﬁﬁde derbn (ONTY A %Bﬁed/\hft diyre Fah§edll il phirs Qrotl aehld |

t he f ddbrotifluséthgéne solenhden thei traldetnarkThe outda&t coafpéises s left Gandn\lvatndtdohesd 132
A r clelirf th:HHﬂE@'Pg 34? Eachisc 14} isanged i enepright baridnweund adON f & at'}@tishape

rel at [S5Hi ¢ ?E?é §$'F‘?r:8l’"'ﬂs,§serv0| ra’\9f s %g‘ﬂ '"Sbrf° :f'teh: @Eﬂ}?ﬂ t he
body hiT: "é@ ,& gf el es?urep;'#b’ eSc ding
adj ac e and ls Vérin & dpemifgs€aCh papight Sﬂﬁcc% Srcbt'ré‘s dihg i ofitdils
cush| odtrespumtibg geribtly tcnmEbgamrrm il platad dré eimileMyedeaigodtitbn Rigue 2t ﬂ@gsucled

| at er 4R.\Threg integraifugse 4donreiecttupwardly swi t c hpairs ofgilg areprovided agming manifold 1

ext enfroBPIEa 4| Watuspeies dpletn™e guffe 6 |"‘ri""|'H?iF'?P&tei“hf§°’“ {iawes 6 enshbih t'l on
has been 45 - the case of one pair of outlet openings (denoted

est abl i shed. Means (not shown) may al 4o be 152a and 152b). A
plurality of heat exchange provided for maintaining a substantially
coils generally denoted 154 are provided for constant air/fuel ratio as
_descrl bed by ny Un| ted connecti ng mani f ol d 146 WI th the mefI er St at es

|n'the'orm Referr| ng back to F| gures 4 and 5 the sets 50 of a |

A NS Y N o A NS o



'.C' .fe'valve dISCS 140 (Flgure 4) to be the coils in each pair can
"nesh”iwith or be 7 propel I ed upmon‘l 4sad cl ose off t8ne air and gas

[ ert]. Wlth one anoth he turns ofh h|nIet op r]%%bnthe ‘A%

prate bl Seatdls o g Rl B LR g el
onbus Hnsqa%séh BAPEN 3R Rith ©F bk he DI | IispsleuUpWaridty 260 tibse off tHa hibdrid\gas

adJ acé@arlsaoed \ittD§ne another sestiattig turnsiope 110, icletuspemings: iw atbelvaive rpdans | 196t The

di ff er anet cop efit oetweam thes tumssefcthe Gg" %Nt er F ea\Rebustion g

e e T g ARy sfa‘garﬁ.:"%.:aﬂ%‘f

val ve: h ah,un er GRMAAGL @FRdVa BN it v ng
| ar ge campact heat! B&hdtigh ecrilt lavibd1Gargé essur i zbel effact ofahdpl’bswhzea@trlan@fl@
A fur.t bupscitpdd durthagedvaiitagenpfsthigramargge- 1910 on 69 desnefr msabeve 5 thah B Jigeh ‘that
a fresheﬁtu%tgzg\! @?B"iaﬁ“o‘(tfaﬁ’gza gs'ﬂg r eadi lﬁaﬁ%ﬁl% aq:‘iﬁg‘m" 2 o ters
t he. coffl b e s GOULENE | onal Glbotoh el e RARabe: 8o

Vacuunﬂ goaélﬁt'io%‘t:arﬁﬂest& AfediiPromiafc@nt Of - Cabiin@ the BerBustiddedhdinbg. of t he
Pi Pes. wihtitg mashioL ersfiteel intochaimmtioldn gdses iThe tdmuet)dna;nmbesy@t@m tiesianed | ed
sect i onghogtinthpe neegk cfor cippdialt faprieatigPn a coi Iso Rt | phip {rBtuEmig (9

?,stlo
chambeteehrifgiofi} n th&g into tﬁg 'f’é'é'\'aﬁa‘ > . A T
Chanbe E‘E‘%ﬁé&@m&&ﬁj& 'I%Hngerg w éiferrﬁapﬁﬁtﬁt%&eé thbiaﬁﬁ'talnéﬂlly in
so f ha avh b&nrneiu&mseujnuarreawamcme 010 t eRigura (Ruel. that view, the  wall of the -

conbushy. enia ias ethe emanifold randt gddlingoedilsist i on momguqﬂpm ‘«‘hm'lehéPV'%(d gyfa t'his
heat around

ML g (cgils; ey | n a ‘i'i!ﬁ' o) v
const ri,’li’,‘ﬁ Zgn'" icaal ﬂ%g:dﬁﬁéggz 4 F'ﬁ"m %)i E:fg‘igy °§8 e tang;?:-::
aEQ:T-E‘BF 1678, d}hgh{ha @Udusﬂuteem@@d WA e Cﬁl San@ﬁdb At &aadmbg/arfdaisrpbﬂwneﬁh the 20
_ FI gur Eorié. anbther ihalie sam@\fashidneas\ad entk t he bymasiidnaplgne pft the mhusmnd claamber

addi: ngcoaielTl's inlet endscehb‘ussqﬂerv‘l%#ﬁaﬁher cavi Wr%“*l’ P'E%l “TT[‘ z‘ S&PH °’t he

o " e i, 3 e L

‘th eomﬂsrmvyn pipe is 7. These addwtmmwmmaﬂme elmtaemadi din
i nd| cat e!dstnafurth&i(hdvdﬁyagvpfmeleeaoéxchmet angentnléulle "peddrtsmm b¢"@9‘ fauem*do ifel th‘hand
coi | s steerel Shawndn sije drawingssderivegr o ge o thg well o1 ;{'%dc'mg o
: he on Ix:ur\lﬁi aéa gsﬁ rht' as vs ene| ates ﬁ] [o]
t ? éﬂ‘?exc aving.” s I: . Next u e |
corbus 5 dufl Q‘fecp fobidoes heeﬁ‘e&I 8h ends nteTr Be COhbuUstioEHa bbe‘rom mlet G:GWI ty,

t he I’ehwldﬁh@gayg'&ﬁ%&gmtalrtvhﬁhh(x&idsust I on exgeesraliydcedntraityr ofl the achambeyvandi thus
. Fi gur einfibigihedt transfer frema*rﬁmmeswatll tedggsper al | y anPf*t the C? |°€)Fh°d?’°ld§§: Eﬁﬁﬁ@'&t"ed
flam

into off} rhanger.of CRH oTE gyr ves
i n&/ar Eﬂ%%"%‘f?ﬁ éﬁzﬁh'é o?dnrf@%ﬂagﬁd & "?g%"%? %;%fzt Qh hngi des

ti
of afmnmufbﬂe,th rﬁﬁu&ﬁﬁﬁﬂay@l‘ Eefectliand tO OUtdoﬁbﬁsti‘é Oivdinblefis Inbaxtisgushed at any
1 oW | Muwsdsed thebadfidenabalvibe hpat deeiangert he nedinenduting ithe dycle Wf thecapparatuarluboe of

t he "hegampered hwity e cpn\an@nlah ugigchavingn t o bethﬁgwmgwpqrbofﬁ*eﬂ Qg (ibatés during
st ruct HElSRS AR, AT evas AEe diRi vel f e 568 Yo dBdemiiag bn

S Mol e (e e e I D b il
of thecoaﬁwnby withdus fheneeaf gor tshecialoubl e tanambeiaal-e kasvelestedranged teumibeg

strai ghecapthnesm thieconstrugion Pl ¢w pﬁtt er n N {iame rfrentsmeeeeecnuq uf Ehfl'“
boundarPeptTer o1\ Gl ) ot S e TR
Cha”be }e ﬁ gﬁ%f %ﬁ gﬁﬁeﬁéejtayer Of o gisés
gener NanE@ mbE?- éﬁa;SH(d abadiyand t hu'Stuhiﬂgl tbl t'he h&ﬁlﬁusﬁdrﬁﬂﬁf‘rﬁér throngh t he

. pi pes pandlielr @diCpatioreNt5das white eeertder of t hrbe bdmay dstaust|pips | Qtatreﬂﬂax@ﬂ dtme
ef fici @m@gh tﬂe biottem [boiler head:ﬁﬁa@fgéﬂ heatn t44e to t;lehlsnﬂzbnﬁfuﬁ!ei @We%é E“":
e n
F| gur e "ﬂlr ?g‘l of | a&iﬁf“ﬁ%(atﬁf j?er nglhnowa;ggl i cati diin} HSt\RhelsEﬂ“'Pﬁ e gﬂ%g
esliiba fnﬂﬁ‘fw R bairerlcs 1 Eigirk 31gpd generghbiraile & §Ysfem is water

enCOU”thr EA4ISRdiektedC BFeViBGE) | 1A8S | doole s hbﬁﬁ@r fvﬂ'blédhé hﬂiﬁpetdnﬂ'e fuilne
in theanmanatumsziesigmeldeo bdspifrsdsteiping afteer ebf e dtavaardeffect on the ops@ntmfsqqpem»v ehaﬂber
i s not '"é'ﬂ'tﬁt - Thusda sepplyAf fQ%é'Pde%' i8s t he eﬁPP?fe'i“&nlé a&f“"f‘ H?Se'h g;er

time d%ﬁ’s ool A Tl e "fﬂfﬁ tUS o %’ﬁﬁ 3&'9?1@/ Q%V“ﬂ.l.onal

unit h Biely and is |gm{ab% pfkSphigUih € dudds |c5nt hihg Nfle
strai gmb doimibEestion Cehamoét. IIhi)&ﬁes&lrS cnsbavesst heflame fAdmts adaeamm mixedt wighn the freish -

general | y about one advantage that they are capable of third
to one half of the cycle tine dependiqﬁ on accommodating thermal
expansi on and cycle strength) the gases in the -conbustion
contraction wthout the need for special : chanber are relatively.
stagnant and a nunber precautions in the construction of the heat of

flame fronts persist throughout the m xture. exchanger.
SO thls Iow pressure dravvs the next fuel charge Referrl ng back to F| gure

o S N .. e Y b1



- descri béd above. There is a rapid increase of A further expedient
which may be adopted in tenperature and. pressure and gases again start _
the interest of mininizing carbon honoxide to flow out of the conbustion -
chamber through Srission is t OPINAET a restricter '8r nozzle (not-the
exhayflre® ubfio @ GBLRS Brdidhl hdv Banaand S percerthfe\¥f barbéh hbfoxRE AMs bxHalRe at

I t'S GlesunBéd htie.t Thed RSSHapid ihdréede oS been f au te(pammwmtdavueadoptehaw

c Omb uerhpepature lapdrbressureTAnd Dases agairestathe  ap r@b@ frierest yof om-m'em Isargen tnltf@me

ti n'emTPn' “thH?ﬂﬁ? P%S'ﬁ'“ NAmber theoughy ho dente ?1' tH@",’\H H"‘ﬁgﬁfffg' nectﬁ)“@a _
turb g b ik jdinion ang €3 e D the

aoma{a Qéntﬂ Sf tHE EYtleGPRSTIHE ENt W tcbmbusnon cﬁ:!mibldlsﬁdneéht mbam‘aﬁrh@url ng
't he | doubi@r @edidal etuttiutabésal dastemo irs tthay t ai | selodityf Icanmevvrgasdrs c'ewmhg 100 the part

of t h:emo be chambey Irs'a\;pfgu wgsma@t wﬁt;gm tion, co'abwg 'Em" 3 pPTepsvee
rsgahé e char F"éa‘_:fé pro Or nOZ£F ricter r es%fa? ?bg mm[—m
t%'ihe cen the c¥gls ondary

pres
a’awu?g'ﬁe,«m Ebﬁﬁ‘mﬂérﬁ”&od mﬂﬁlgmtlﬁn othé be un@&és ttﬁod'etuhﬁtg ipEpRsure Omavef a tl'hgh
g| veSnctohm‘grobbiue mihauiyl q;rlessmraemmmm a hi hvelmmmsn ecth'ar ecemwtl@ phanmbept to
g high velgeily Gembyti gqses EHr s 't he‘ eF“‘f hi gh
vel Oéiéf ﬁﬂfﬁﬁm o iy ated rg)“ 15 "8&,{{3% "hﬁaﬁsir' 35' b Wb i ce,
it %lo&?ﬁed?ld ﬁte@rQ st | On chanmgphe sh@id be @GuaMtb ortlmr‘than tﬁr
f or op®hnadditioed Laldv:m;age htanvedsfrde the anet er tioles talketghplAsoct has baerrfaund tb.hlth)d’l i s

rel atcemt:ms@om hebagher desigs & T :ml c Ranb nside djgmater; of thn ik av% mreq

and t bggiio @Lzém éﬁ?@e% ized for a ﬁ’:%?ﬁagesﬁi sgth@# @c@% nsz eess
gt) %9 éﬁti‘a &Hg‘ v t 1 Mbdef Sfound thatt ght.

AI SO redutmhaﬁ e@mrrfdauuad tl'teha:'bmbti'SGmCOﬂbust Isﬁlftb[ahﬁmaﬁl‘apﬁﬁsﬂug rhaeihg)\mwrelaﬂv.iMe

20 chasbalcAmdiranwiventagsfis thatthpratioef v exhasstall peqxe:uthuamngsnd that, lierta larger

outsﬁd‘éﬁcﬂl #eh <P oyelume ofdhe cezh‘é%l?’ﬂ be a aP }‘t‘sa Bu t“‘"zbeé rR'P"FhH‘FVtPI% pi pe

conb W d for do'"' 25 B han
aboug'g E’EE‘U&.E?. IR arh&n& ﬁm E‘:Se;%séﬁa Esfre, bsaiaﬁéths@ﬁrétya ra‘%eﬁc;tw 5 ahe 555 )

|t hasollhgater mumahat:haagmhagvbe 36l pe sb S Irefyited & dingle pipe o Avand a5ent 'hernal
conbusttll'@slalso been found thag meaisblen ¢fghe an app aantetes Haillan dtog. ODQI §1t 1y @pRy ri,*h%mber

dﬁga sgnf 3? 4 of r%ured @ ggs lt?’n and
t no la y space aroun
Chet RO A A i 01 urd o g R el LD
appar(ato,svht Rély RigeldiaRRter ARis be 36 h 6seu Sar@bntRilyTtheletd] A fiste @6mplox
reducm!aaigy'ﬁcant lengml'lhethchadcteristlcscqwrt I on Mntfhe(asmnmma)lsobvlmplytrempumchl ng
ef f eceleged t Wish bthelnlamflg1 A Bsuring, fﬂgé Coran F\gﬂ?} .cagagy 'eﬁ>r<‘<;:1"y l e, in pract i cal
m

oot oSSR O LI A o e R Mty s SR ot 0
at 1 b plriot'ef o cu,zﬁaueto R0 Wab €T chRndion Biatbe fs 3

mhegtu h& béenStolrg thaf)idvén @hthabkout 2. 5i¢ Wbérﬁtrﬁréb@hcah&nshaﬁﬂrﬁédsQef&&ﬁé’e f ound :
t hat ihbrovesicompastioh chdmber cths-nptoendecand a 4(00meRB hBvetheen usap refigaras apst A LSt
syst ehmtha@vant@r' ?ﬂ"fel m fserh t he "l“é%? ;'gtf wfmﬁlrcogeﬁe %ﬁb@g&ﬁﬁﬁ a
nul t i Zit’:é é’fﬁ ?"ﬁy é& fﬁi}gg%us e @’f
9

i nst haltaieogf @Yraﬁ\ﬂf e %M
pri naﬁayerWusﬁth mepempérblﬁrmmmabh on charhbﬁrratas"lid wiiidhl theamﬁbubﬁbn(cbad:ﬂér nswhl ch

| s ofoceuss dutejtq eXppndicay gsll@wmvme@arbqnd is aBBooled] Ff@p@s@'@r@ t&hgmqtla i$ gither
therél“ﬁ‘°"'¢€ dipecdas Y VR 83t ficant e

meni g B L )fromhm\si ousty SRS, i&de%“e e "s"ﬁo%“a%i}}é's'

of erb‘iwahgagcou& cooling effeft dhlihdlg4s8$€E€S. CO |h@rﬂeét5tr§19ﬁp{‘r&hﬁ lcbmbJagion
pri mesny hench aedigh carboabsoxidecenteitiof i nal.|charkier madbe tsarrdundjog @b Bowevee i 10

and |:Be mdaug s miieichizedhr whilgheti the ea;}:«he shepld] e ﬂnltﬂddt;ﬁttlthh's# igovly aneexamplpdf f i ed
e in §
o mrsﬁsfzai o B e e
f )

i N GRiblaykbE aapﬁblatﬁ@tmamﬁa mRrévaRde r ef er enﬂee fmsrpmr&\emﬁ\tebmh&hanber
. desi gppljed ov itibetimary exhaustrpipal140iraere been wasidn Icﬁarh_beguf Eigurés guadd 10 abdthay t he

i nvereffognto W'@d@%u@ﬁwﬂﬁ‘ %egrtbe iné  shgwr msttw ateeflmv'ws Wemthe@gmes pond
{ ris con
WI th “antg§ﬁtt§§ ZS'E#EH ﬂge%‘gg égg eI[]gr hi nin rotu ﬁ%ﬁ rfa teaErTarté-‘ i -I'Il_hg
45 i r@dé ﬁﬁs aémdmi:&ahébsof dvéh ot , been ci%eg ﬁ,eiv‘k% ﬂa’ﬁe Gﬁéct of

t r ans3seEC with make a significant diffegnee topghe nae# | y thioprotuberamtipodiop islts ﬁosttmarbuqiaram

wat er which, with the tenperature drop which apparatus in which the
conmbusti on chanmber is occurs due to expansion, results in sone carbon air
cool ed; that is, where the apparatus is either nonoxide in.the gases. By
provi di ng an exhaust an air cooled engine or is being used for heating
system in which substantially all of the 50 air. For this reason, the

conbusti on chanber is conbustion takes place upstreamfromthe heat B i
shown as haV| ng external fi ns denot ed 160 for exchange.cm I S th| S cool | ng |

o a o T 1. . MY .

de5|



At e s R R S e T AR

chanber cavity. into two distinct flow paths. - sub-assenbly, and an

exhat chanber sub- Thus, -the flow pattern in the chanber of Figures .
ass Athtch can be easily bolted together 9 and 10'is essentially the"
san s.that which' injassenbling thgdyepgy occurs in the conbust i on

~of Flgures .5 The air cushion chanber section 228 and and 3,

mémﬁ '553" ge?:ﬁ@tﬂgg%gﬁeem orm . éﬁpa%e@h'emmmgpre?e@ssemwze@o-bf
* ne. théc ow pa h Fgég rable i iﬁg ?
St i\, § QR T Blaesehiidhy GRSImMBES tHat @HiIcR! t NOUGH, b o% ?ﬁo et
i rraycchremrrmudmtsumeuﬂarb rahiig oprd at e presit lcm;onldhahaa- éaen‘uongmbeéﬂi | y
- fou 3:' but 's‘g"me‘({’gg sg.; ef:ggsgré:a r echnl uehauat anigr liextt!amzmagfpeimmm al

: Vi cast,n (cprcget ¢ icasy %Fr

: t,

enbodi me .mcf ‘Eé nﬁﬁtgﬁﬁé?dllogb&ﬁsfo%r:&  thi i S g i @t% b e %%%J
ar e desi gaadaltte dﬁﬁn pHYYicdl sasandtion @f Satro sf &?Juﬂfnﬁ embodament the
t echni’ qu$e rqturoing ghsea ﬂst*miasfschelhlordes tenpl oyededtions Fed efesgmsa o |Be made by rade
to Figur ‘t? 'e}’E’lsaf' gactory S ﬁfb% ;ﬁh er surfaé@hwﬂuee'ac%"%@@qubﬁrhe'hﬁ@mpqudrfm

descri bi iy Goiibinga b “‘E(@Z% > ac- f‘f’#’ B ::5% et cﬁ‘f"%g?t'r‘,g

concret ecoﬁﬁh%t tong fﬁﬂfedldi\'ﬂmalﬁteﬁt \Ufﬁe iﬂf enbodi aﬂa' et’afibn has n cof
t he castvemgmoper at | on has been conpleted. vdahids a=nshown in Figure 11, steel shells 226a

Thus;; g!ﬂ' ghowin in sheseyiewhe| | s 22642308 r aumrptptdehe redpectiye adstings
shown i n‘s 1;’, %?msééiea et n ar ouﬁi}fh‘é %é’ @@t'ﬁ"\ﬁéc T%Ez‘?s’i'
si mla rdF Enedﬁ Jh ZZdo gé'ﬁéihe@?%mm

w

casi.ng: thﬁ dbﬂﬁésl lﬁ@rd’alﬁf QhQﬂClﬁlef GwaEibGUr es 1 ¥dm thSts driaé V\hﬁ 'Iower
whi ch’; nededs ap pait Iqeshmnrcf@mm 604 cha'fdaer sect raspssed Q82 2nd 239uaﬂangulargfbﬂﬁtraiel y

i ndi‘cat eychan pavas bg;%i E’%‘Ber al | ym@ylhemhen cthe reqqaape detnesutbe wl'rn ch
d(i‘flr\eS %ﬁg&i@%‘t |F|Ief ma el%b gz%;gg of r“'?anti:"tsepth comp. tg
d lﬁvéﬁrcu chambét! 204 Gith gﬂrt'heCh er 234 a {dlmensl ned to dﬁ%&é}a es
ind uAB4s growarimal rrtlyf explndied Tpositiex @hange cmtawmbwﬁoz Retddé D3P has
F'9"§ 'e?cé\ 498 (Ciurhion ct\mbefédéssdﬁs- def i neface hlseawhncansi disposes haoors ! tohtmber

thg 2"' |on chqiéf a%anb git (Fasth pu%,ZS Bad: gvhie
} supply pi ha rms a h
o R T P T e s T o
; ceﬁaabledvnmtnhmaadtea i€ déthil mCngé on chagpb ktin raiué &nd of sectlon
r ece.ss 234 amhehich idkluwies yalge akato ofieel Ne t he226 sndusihdid inSpla%thamlsBrea: thraédedy

eX p k 3) ded® @f't‘ ap ﬁescnqeﬁ Pesvioushaimisen- 202. Réte@s svF wvhichareaindieaten 4t 240 Mhighr e

A g %%821& is dis- * @S'ZEB" gtend
f
nor il tuerte exEQa?l Nirdaf 08 B SpporkgtS hi ON fﬁ‘ﬁ?ﬁ’é 380 fﬁﬁﬁe?m °€ﬁf 1
| ongi t uchengab caskion cesmseeetu-sugeraa aan Whi Ch_ Gor@ond Wie ltbe 1Ake@tud i@okh%t daui! ed
t 0 chanbedescril@@. An bmams swstem ns asb®r the feanbalﬁnéd Aexhetudsead 2dbdred T Race

C harfber C?‘fﬁ;"f‘ r‘ﬁ%\!}?{t’ a"d dis- W and washersisuch gpthesedodicatédcht 238
bet alh'dx

is pr ovhgfﬁﬁ P {eﬂ?at‘;ggr at ed i 4%15? |s1"‘"F'rF“Fi > are aroyidefl pt e ng

over; t theQRAE fd&ﬁpéarthé?wﬂnua no'i. and W@et cﬁﬁ : %ﬁ%ﬁ: Vz%'sV@ @0 Oh

the::  and exB&Bt asdtens 26| describepl ad® by fOUJSpeBiﬁg’ @mich Bitenasl hebugHEaeting 281 20§
t hat deseéqf?"lse@ Previnys vie Wﬁ n con- ' Sst44ds, pdsition etiovwkhe@hd face 236 ofi re@be2B2at
240" Whl gr lff E PT the heater Tube 48 is securetg placg_pwea gv.atg@le ERAXY
: ﬁ%%é er t e h a
res|

sectj on PSnkilict "'e grggit on chmg’ E § E(g oymed with
upWaI‘ dl ys fier v ﬁrElGerﬁlSHﬂm% o@ﬁﬁb Q e Secl!gHa. fof %ﬁe or 7 Ylﬁégﬁﬁs
206 and¢! potet sind outer casﬁge dencke@ 2821 S fo0r neek Miet)f’lAlDﬁ&ﬁédagﬁerﬁ@stanSaug%tly
cushi on2 ?Pe%ﬁv JQ%%IGES"!&;Z% i$ip c@ﬂlpéwt)me‘épwttth amhbienttdr ee st uds

f
o) thatfgf le;?(sfé""e‘iﬂé_aust SyStEEEgCEFt 5astln9 230 s
hte

fitted g einieg Pl ace f Eg 'ﬂdﬁgﬁiﬁ
218, »andgeihe:suy cyhrﬁﬁlcal c ndﬁé&t&nﬁﬂﬂm‘é@%her S55S UCdhd Afect a63J€S

i nt Q t hair m;tnbdl e‘tarrdlhasdsean 2253 a bifee sec- erall»‘ycstmlastormu af the sanciabrer as €
provi de sticheipbes Begtipr23%ind ex hdﬂ%tfe@%ﬂé‘haart@ {otver end of GIWeF"' end

¥ tl Ite e ons 226. Four equ
gj r,the ¢§45§ﬁo($grm f{%?ggz f‘éﬂ?g %%rfﬁé Conbusct:F re -~ %%egga r? - of Whl('bh aé% eel

Wit there can bepeuuak@e eé}dﬂiet hr oughsoeasa éx%d drkicaly u@varr@t 6 feQop
helspr e%wso'vmefﬁg chambers of the healit and p05| t | oadgabbtm settencintirifayc @ed@idn 230 is

me a narrow anwgéhq,@er 258

t
éiﬁﬁfidﬁmfm@ %zimgtg@‘ g oo St g S e

Figures 1 to 7 esive al’so orne esn
construction of he housing 200. sui tabl e openings for the gas supply
pipe 216 As in the first enbodinent, hdusing 200 in- and for other

necessary external " connections cIudes I nner and outer casings, denoted 222
50 (see later). Al of these openings are air-tightly and 224
respectively. The outer casing 224 is in sealed with respect to anbient
alr t he forntof a one plece st eel sheII of cylindricaq The exhaust

[T o, . .Y Y. . o o Y rc I T - e NN N o I Y



—

" located in-openings in chanber 210. Plate 260 is nade of steel and is . the
shel | and are, welded in pl ace. ed with a he shield 262 and a -
D 837 g

upp e%velv ql%\;atsl:'fbsé%%ﬁ%

Opery#eer detki

|'nt'o the muf fl er chanmber 208 and t he exhaust - 280 and 282 which are

nuf f I 'er tube COUF]PI ngs will- nal -pi pe work to be 264 generally

- Si M dealer bR LiliBesSthb Wrbrdr @f d6in 2860 - 5 screwariRBatwater irtet afioutiet @iplbgs of the - -
" boi ih@rthe imaffleochHaabbd 208 avidt the Bihaust i rst erﬂﬁ@d:nmzﬁz whith are locatqrde' ogeingsénl by -

shel ¢ha@Be 24Q0Pate 269 iDTarepf steed phdig st J)ené gt tp F%'&Q’r?s‘t he

276 oy (rfflesfB®nd s h “P Tl at 260'
| %scj;"e"c':‘:afun;ﬁ Wﬁﬁft“‘% u‘gg'ﬂ ;exeaitﬁﬁﬁ setsaat&gﬁilmﬁénsw Eﬁﬁgnw a&ee_ y

an E4BN St IR Pips€266 extends thrdudhhlhéd Si mMa7ér ferowjpdulation 284 waser p arovid] atle
adj aeghtf castinic @8R tbelowr pléta 260t andtis 268 i s QW#"&N B'B'&t{;%?"halﬁbsvsf% A ower

end Bruahds |plag$°9‘l:va quxyf r?heéle%erve\ﬁ th 1{51 ril’ts ow end g} gll é‘ﬁeﬂgﬁe@ t
beI owaﬁmiﬁ é hec Ban But iy S dle S, SEction 228 o
‘he 1 A€ boife §écﬁé‘h 80ft appr eci attanl.utﬂaaa‘pptetsieted maehhscaserngsmgte
heat ®5 hester B ih e foon of afcytmqual staglr i cal sbewtiuctionorsst rdgsdribesh atmse dbacra bed
abovsbell hadng an externdl diemetercselgntedse er nal E?& figand ad‘ﬁé‘%zg tig h%fo“"e a";ﬁ‘i‘% ?’? i cant

advafiftalie shel anLe fitphb wg;z 'gngtﬁﬁ AL (O t‘g?@“ ,,‘f?sr;, §£‘ WEEn the
Shda btheoden and t d 92ETasCaS| N

sect fegdied naezspemhe othesect i on resaﬁ me.e leSrSﬁBllyl ad h§k ofsiehlagedf f rom
one twovsgHctionsi dshshiolve. Bemsipad ta suitablads of tehluusth;abds from thamgtﬂheqharb r30§eal ed
boi |@rcoeeeatq e mzfsdu%mée c,req I i rfored E Qotogthe ah' ught

SR BhaET o [ IR, Wt e

Bea d&a eF i @tlght fashiol¥ S chh &3 donstrudiebf

sil IdfOflheS vefhreﬁﬁﬁ istitl§ Qdaced 264 0 the iR SRR de assféaabteahmmlamatd théranber
210 which hvpmtlvehc msdncarﬂobrewwe feamentdsy tholteshtogether asslesdriged: Tbeatsem y is

sesdigr R o o R e
e E@“ﬁ% S oA e o

t Oge3RETin | posiions (tb J&trresgdhd Inﬁh rreans saﬁtebﬂs MogtRtdsUhé Qs @aGshidar sue-
sub-msitiensbbf eie efudé 1242 sande254. hEaebtdedsost taslsm'btﬂ/zmm Baater which is genBralhh can

be ﬁg{‘ﬁ:%;%:mh@s {mel222a, hla?gatggt%n whi ch’ewwe m@ e@%ﬁﬁ»ﬁ@m | _:_"_ii
fro °H’é escrl b 6 and o
. 5:; b foij3
- Upmné'ﬁé.\xng t'ﬁdfstesss’fﬁktuﬁ'ﬁh the studs sz’z't he rg é'Ei esem.‘éu?t'ﬁfcsaaa agtr§34 and

52 sojett Brough deKedehingd mhth@s td?at p\'é’\)ﬁ)hﬂﬁﬁ&d’lbiﬂ with pererendagiiadintd he two -

, caS| tngsxetssnd iatel mkdemtstﬂit’;]e aute awel ded thlqutee fbxmer!’nahd swill frat ghegéforehled |

@rplﬁgmnathp il ZZ?Qet]Nﬁe $grip i ityis, sufficient to note _
TR e e

i nb saeéll Izmbfo?uiﬁeaparu\:hf ch uanaj amt s desngaaatzeﬂca&i}umc ke witrorhs intdriol ofiting | udes

- cus hassambhu bfindhe diegterf anginis trneyidest tat itmal s ur fgag gushionghhember 2@ and hwtbeas inlet]

i t selpper, ‘e'f ﬂaﬁh :ch
o Bt A SR

254 ipriofneeit withr arugdinemhge 28cahdigbe i N t he Also a35cuateprvmh|eacjséeyleshf$oen"’m§ds with
r ef eqoethe%w F—‘*i‘armt 218 is boltsd 2cheed 374nd ar e af\ratveevemm'sm T Milyen g

epplete
It ro t© Y 3?1 p u

Fi g"g}% Thus, |ﬁ eEno¥ dculatrrt mbﬂ;f:.:g? ef Or e @ésc\rg@egﬁ |th r % Lr@@ﬁﬁg §‘he| !

270 n mt %% P det preés ub & 1298 laido GexitRlis
CaSlﬂ’iQaé‘aﬁﬁf themadez @rfa%@ g 27Aa5w| tabl e uawbads,oc?omt 219 beandais \itteB BRI

I ncl wdegcrathe abrulsusporathamB@0s bambes | S usedudiog C288t at lits bwoert emd- f Bubes29F he :
whi ct‘{ltle h@dda"a gﬂf‘%ﬂﬁ!ﬁéﬁtm% g%;slt’lﬁse&s t9r on sghar?'g;%l":é{' % '%Meaﬁé?ﬁe%%

gas same as t ust system prevjou er Iw or g mb: e
She'ﬂaﬁ%@d? jncp?y tf ' eqy ub- 218 wher lm@ é sEHTEHShBeR T RbWM t h

t he énﬁ'ﬂoﬂ'ﬁieﬁf Bcfr Feerdl S parigbdey, G'tf |§ e heatagdemdlyd id Sn pﬁl@dél @adthet corhlsustion gas

C us eutiiesth e tlihl4hand1awttstwstga93| nl et shyeter.dhds, Ibmmanseqtd@evﬂgﬁtﬁ signapect i ve

boi %ﬁn% ins :gg da;;gmz;t) A &Er;%m '"ﬂé:grga" tégf' on g% lfaf??jg‘; nd 276

whi eis s _
Bls %g % hotrol bt & @{

o Infonne accor d%l&ﬁeéNJa StEREINE BerabilsHb8 in cidmdbe 290

Whi Heatéxchangé icsilsfof ena éxha:sawsteeushl on tie@al boiler manufacturing practice. .

Head Z3fell 27Qlisinise roroviéed twitheintegnally he 6& onbu¥Wheontheh aad ecushiorn thambed subt h an -

opening 278 and the Al so associated with each series of openings
i s conmbustion chanber 218 is bolted 8 o head 274 a valve conprising a '
valve retainer plate 294 so as to protrude upwardly through opening

and a val ve disc (not shown) all as previously 278. Thus, it will be noted
that the conbustion SO described with reference to Figures 4 and 5.
chanber includes an integral flange 218a which A pPressu-e-

296 aI SO ext ends fItS agai nst the under surface of head 274 and upwardly ”|

o, NN PN o - " 4+ 2 o [T T e |



i : - .214 according to the air
“anber -chanber and is heId in place by a clanping ring 226.

pressure seld8ing tube 318 OMI48Ft ends from 299 above pl at.e

290 “RI n’g' port 316 thro e |nner and outer
casi g Sl 58 T bl namriso' érﬁfétﬁ rorel S 99 g0 gy

whi ch i.s . cs:embmenh bhelpiraﬂaabyaalaiaat@rm th cor bespoR a,ogge (ﬁ ss'é@ﬂ'wz "'be"

pl ate\_;- 309 *‘t'tti'b?xée" #ciglat a:berr 314 i presusd gns b tube %)waia eﬁtbﬁda .
ext ernal | ? tr I§:§3°° is f° ol fhe 'é§é§rrﬂe°w thhenn amctsmpq:laaﬂnbst o
st uds.:30 saozsrﬂ the to jfag:‘ea daeelmecmmce'
wi th* t'he noranefw.ﬂofdnusitefeﬂry éémmaﬁara : 2ontref! e e::; ﬁ’h us'%ﬁ%%‘{‘gr |
cushi on- chdsBRG wnmpsscta&wmlyamﬁbkop 288 |Scmu;e:t 403, pﬁ'e

mai nt ai:n o a% ar$t1b-a| r’/"gasme#aamberarrtrystﬁortcthramgertm
plate 29@% ,'sg"t': tgl%[ Ett% zF 8"°"Th| s haZeBiim 3 ogybetantslipe cordtann- alr/gas_
cl anpi ng crarnaeg?r TP e [tBo Shidel B30 iy 'f,‘é?g i;?sgw rf?""t* be advan-
Vi ewpoi ntittiog suitaplecwitsnandfvidshére g ﬁwrstuaal e Nut Srefidbility\GFSthe hSatdrO pont of ‘improving
rel i.abi | iOpy Fﬁweqerretsrwrwnmted @n3060h Fighese Mut s iUpstreadi oifaheghséﬁ'esaﬂﬁrebﬁlatg} gy e

15 Upst ré i S urggy‘rfé‘"r% | at or %Asaslsypmtnuvetlmdm wlasis@pérated d
wi th-al | f acdebtEro BEYl i ne | Blus, fog cory {;gﬁ dalivaryeaf geets the e
d

sim.)arl )ﬂmd@sﬂ @Baa blvrlzdiltﬁlﬂﬁeec ustlof OF der lon Ch%;g %g:dg *aétm{??,?
del i veryc'vfnbgrabn{icsutﬂeeu toemmlrel thefeo s e 20f aﬁeaass to the nuts 6T O
combust i 8FeE ff?ﬂdesmne t hamper szbﬂ clenven- fi tﬁehgumfzwfmﬁbkyhﬁﬁﬁn b

the. corrbg%fa,,o'gs 5,51;; and HuRlodadt DM ghcﬁmrq nt 1¢ hEheb enit
( and - ‘Subsig@e a3} i:i:eeraélévé\? hib k‘%?z er | de tm: tter E&%%? wit :f (¢] ammrqgﬂed
chanber’ Qsédt'nble(ﬂrom two substantrallyTJbatufa&fhewnl bs 21?32‘2 int eqf e e"II oﬁ’ﬂEWcﬁﬁs

speci-al | onz a,@ﬂ owi"de mmassed ar easperipheral faNgd
Fi gure. 1 t,o va L th li*tal sur ffaeee236Ruffthe rdceny Z:rladk tiieOair cushron

m
i ncl udesnaaas.eé ﬁsusrwmch ,éga a:&rgd shr oudé’aa'Pﬁ’ 6?“(‘;’%323 Wh@ e fancmis isiinits
chamber irlmMoving away fromi ﬁne draaé 9 Q§ed3 ,fd gepket;326 is
assenbl eﬂ"“ﬁ?"og?‘m s'BMamhrcal lfgrmi Bt i caI Ther ,Jac "FJ'gﬂgl’ 316‘;9

The hou 65% ) §953'10h¢and 312 anhpwkrdﬁﬁﬁbndm’g €entral air inlet 328 and
- peti pherag 4 @: Etn%f I't he botat delicabrcompressitn Ertig283Q| @radof

t he Chartbﬂstnctdaoith:oth sided 8C# ¢ he eceggupd ol ‘n3??1é“él'? diroenaionad to fit
secti onsTharl@perf shellaB1Z hapermea saind pd ane an round the ol e@gﬁf e@?Jc"ﬂ‘ﬁe'EQG’aWﬁen
t he-fan 'SJYA" margin with anoutwasdestesndd partiér s Whi Claf AliCwl Eﬁgpm 238

i nstal | %ﬁ%gﬂfﬁﬁes aAe‘feB%tg’g?“(ﬁ’!%B?“ pAsket 32@si ||r3tar||6u Hﬁmoﬁgﬂaagam YR S ki
plane to da! ‘é‘ushlo hamber

 lower elg’s | an4ge 3pmd &@me!srecaes 232 arzicthb liNG38 is
ar cuat e hasStmeh idesigned b°"°d on of the Msmmambw

i rrpel I emm@saswli&z&r suaddeddesrhé-e;eo&saos 308 rgﬁ a%é d't' 5%{'

t he: ftionsoipt whieh they areeshaval inai r i nl gige m §§'§§s3 :
shel I h@vgen a %{3 ‘ﬂ;”m“g"t““’"m brgginge| | cal co‘rlgures«sis@n eﬁqwdbdlge h@tﬁﬁp%r s
appear amsesoﬁ.tecaéh 5’»5 i ﬁg"fﬁg&% I n\NardF h°usmsarl-twmb 8272 etad8@Awarpdrns,s
di mensi dra:edatatrong‘ pthteeoﬂsiawam @fargbmbat h si de% "g‘j"soag Foy-Yal 4 ;?;{E i R9FF. 3228 35d a

bet ween aﬁrﬁ'@t JAR4 ere dsSignddaoibepeturerincasi ng us'"
ar ound V b'az‘"g Thegg t'ler@s cyghiesn and thﬁ!f'tléldﬁl’gél rbea tn’ 28 g‘jh

mar gi n wa A SUb'as‘ete ;3B f"ﬁgf’tréﬂ gepérat Iskapenoicr staﬂamgdom'ﬁthmth e
the fancﬂanrbér df&héﬁb Z@aWﬂ. Shiiigs a rec@ggral,lv "Wcﬁ'g”'l"mfd @'0" aj fts

all‘

i nst al | the qaesuushm)n,cha‘:ﬁbangeof:’éﬂéwﬁ esdas on the, 3%‘% & JBe jaweer
shel | s¥eeeon t’?l'OOU"tlewrerﬂ%t%@ (FRGrei T9) 1 eCESS idchaies e 1 AT jﬂﬂ '23 oAt 2B s
cushi on l%% s i(&')"_, & 88'°“3'V40 55 badit@at mlﬁd)sdrhendeerby%‘n 5:??\6|aﬂbv5u
cushi onpes

Eg 't hat i 33¢4. wghwtefm&a h i'gsa series o EifdulaP N
226" Inc:LEHfIOrSch@QBd-IZmWou rar adipgiyHips S Ca > oreostadkeellet §gtiner
general $1§ wh.cmmmds Qirmgl’lgt?he?@ﬁlpéfetﬁs gte 1 oadr °W};‘rﬁ't§g§f trt:n Jfotparts of the
posi-ti oﬁ?&' ’}'t &?% of tbewinrien 60 drbtzgﬂaﬁe@ﬁndr :? 34 Kt rﬁd?fg?:
agai nst ﬁ zf‘g% "ema a§§ed t hr cenghal ebo'ésmmacatdbhﬁmgng, its upper
Figure ragr,m& <)) ‘,ﬁml (‘ffo oe%y, i mpel Is ace@@h"ﬂ"arrofbrcaﬂe pevaahéhes‘parts
t 0'one racedvingedn. ait Presslife srgnaﬁBfi H&hé’lg HOU f"? #p4% Bosshi s
connectrrasator B14ii ik | bispeed ecalahedhd laas t ke V3 axfpof nﬁwz ‘?&f‘;ﬂﬁ% HBY,?SI ng
pairit 322a and a disc reta ning plates of the valve arrangemen

housi ng part 322b. The two parts have (g@as plate; 294) are desi gned to be

secured in flattened peripheral portions which: Cooperate to place by
brazing. The design of the gas cushion define flange 324. Housing part
322a has the chanber sub-assenbly al so has the advant age 50 gener al

shape of a shallow donme with a that it can be bolted onto the conmbustion
generaIIy cyI | ndrr caI upwar d extensr on as |ts chanber of t he heater ‘as a

T o o ——

“A s provr ded by way of -a 300 which extends around the gas inlet" o



shown) . formprovided by the
I nvention could be used as A thin alum num shroud 346 of slightly
an engine for the reldovery of nmech®@©@3aI487 di sced circull8r shape is fitted

tot he t 2 ?/ to the5j|"we shatf %% tl s%n%erﬁ!ner 9y asex?mé}mﬁeaéonﬁgsq%neagg rgtus of the

passaggcf1 ence to th At cobidSe A5y
-defi ned Abeiuwemnmbhe 3hegas 346 tof Sdiighliyd be nOtaﬂderi‘gﬁnatfott he RESVERT F ﬁadﬁmcalhﬁ
vanes disceecigu@bshage istfatedue thepenstaf gre e@ﬂhmlsalnerpvpe could be omtted in
e S AT open' ol TR R
“'heat b & open atexg
i nner oe@de,of medrhbﬁeiioymmhé s&ge WS lon che erndp wat uﬁange m«swaseﬁécff
ar e Clire apeayit their detfan anels.ain thgirinrienéreds, diremiyith dedjombUbtios chiampieer thhighdue at

exchangse warfe waamisﬁep mrsn'suz "Bh d’tﬁ&'f?!@6of §°\ne1 a'eufnat exchange ines

al SO é%'i &%’3 f re gﬁh ne%mso % pri mar )Z\ﬁ)lgceéhg;ﬁet %’T"OF%P?HP?’\VIeI y
ahdsRéhi Pi pe) Thed aus ipgsrhn%? tﬂceoﬁéyfd

on Cerﬁr@édﬁ ;Bifou@l‘hﬁol‘éﬁﬁe% 64 and are The efdnaiger §6il€ g Usst infori28y ass¥dddwith he

heat me cqvertwr U thehsdJroed m Riathie shr ouﬂ atrad derecorrosion proteetxmmm dengdife. IThe may

i nt z“ t°éd3o ! w% O.'.] g; °c°H%f‘9 ﬁ'Pbl%gt alg’ ‘é[ 'é’“"e"“""al
'ead e % B %m&%@é%ﬁ ong i caiibve TR ﬁié?i;
he i BRRIIREH st that the open outer eRih NG MY hBRdeDwith oL g RPTHG OISR s:on
d| Me N Piagsageivdys defined dromvep the eshean34l4| n ehe techniques to a

sui t alsfsehargn Eﬂ'ﬁ '" Roestitectiony efcbe Aird cent rﬁlalrp!)rt | on 332 of |ower housing

percerﬂ‘%\ P '“ Jrs%{“a [ gi may be p o_that the open outer
i et et ARSI Crainds oty oyl ity
passag;emySordﬂ‘remedh bEHoHﬁﬁfbrtahEnﬂéﬂﬂes one qe1a)EnEr Al roymikd) 4 he
di r ectof mmﬁrabthes'm By way ofl examelepat | et opmntgssyaaﬁ wuiH’Bmdfobambanmear@EHl er

shown sf"’ﬁ“ ﬁé&"@ ﬁf@gtef impeller has E“" pul se2¢brhitsuadmiting spgsassive fuel heiges F‘hg a
U

been ﬁ%,dnogf ;?ggﬁéﬁe" r essur esad feha'::;‘;) :;:‘12: dﬂ’fﬂ’ﬂg t’? helie aEP%?H'J%
(22, m re Aas| 645 oGl BhRicd M?Jrfbuet &O&zeﬁﬁh 2] $ih

one exsiabistforEnpeing ]:e’h@ble i:d:ﬁbt)stlérDMeng a OfnierkdlPAFtR eegsum.chliytemyabe ta
exanplinitiatign where hot fetum wetsonamsew@t em vm t imediam dpledeanid®r 98 jeams Edmbustion

shroud heéff) a;s?n‘f’i‘a 1o mpgl Ler 3 ef ()22 225412 S)ffeﬁ*z Q:? ron%{:
successlo .%Iateeh o 5 o neﬁ;'y %fi %ﬁg%& &irg%ls b &L

sai d KiomBly bﬂﬂihﬁi rﬁﬁhymamr abl e (2!! 20U msaid
rel at wmaioys:bie (Flor exapplel we specifininatedals conbus;bu Olfargel IdmRt&igdmeﬂ‘haﬂbeQ4’)tlh&

out putrefprassio heeein are ot an be Gwegrﬁsl cul ar | girecti®Q normativriva) saif Gned@hanm‘@r@ 22,
t

SRR e

wat er deripde I8t bdeR designedTEsl ilm'iiﬂly 0))-bein eou;ﬂar{@u% ié m.aﬁdag
exchahglemsrmmms fuels such as natural gas or outehdndsr 1 62)2 ,an&Zexten&IﬁdS)frofrunﬁdwer

| u@mg" ﬂ‘hP‘Eghs‘h?)B'?’G'P' f"l’?&l’\é‘&‘“%hat theccmle'e@m mDef (22, 22', 21$}raeegra'gf104)
at On%::% ﬁ qggﬁ "%; ﬁ%scr : pt I g?gemarflgatc erlzed in ﬁEEI) t e g:wty ( ion
e et chargﬁﬂ-h& SHUSERESI Ve | UBle fBAI7gC 7 C 21e1Hs Bh 1% 4o 5

| nvenﬁemolne any )epavrmdmtthatommm neediimcat i ons(9e. 96 WINER ekiehddN asdaa EHer mé

22", 218 ifteeded saiindlude @ gﬁﬁogsqnmvee Qf-or exanpkre, (98.198')spe eihfch & affatsisape alhich is
f uel Eftr whers fffers gh%ehgéﬁt Sifferont: ) 5oy aC'TCé‘P i gt lanre 8. P8 an chéwv% be
ou O t?‘%

C(J{]SI dignts we fuel ndo er erédtilfﬁl ly to @QE% fégn ?tg?érds 'Lj al ,
! se

raﬁé?hﬂfer Fell v&\atﬂawem&éd 169NPHS bi QfY &

and atnahem sdiscivhed n dna\xm»tbxeSmésopmdusat | st agé’ Drayd tHe darauet pigee(1 10, YY) exteednae
exhaugforegaig: oat_elnggt 106 106 ) 'gﬁ!’fs osed |nmﬁﬂ"gged'grtgéyiedmndthbe:tttﬁ@ﬂ@@mtgaﬁ%t
t he aQ fi ﬁdlscosedl hIS c lg | ane (g\g;r o l Zﬁ{ e th
descr bDefder validsRfii 1y fo E?fec‘i”s" onampe ?’k‘ Wi atl"ge,é( b5
coupl eshy tacérdingitd mhaus& r@as;ukwtm NG gasePHS 24 816k eash CPbi1dt 1ha dabathrugas OF
out | eSeYehOBives] e peamidurekdrprogiiatg t¢ Bomeot hecamwparﬂewad‘ b Boubtptotohial flmw patteml es
of thd%9.0@ %ow"t but ac'é’ﬁﬁfumbshwewanber ( 22, saicayity2(E8) 9 enw aISL equept fuel
appl i 83&1‘?" %nﬁ ) ,g{egl ng ot h@‘t"’fge 8 E?: 53{ “W“f/hw"‘
respeg,sectf.eanﬁaa eawt f of or exaffl] ETH RS a. dyé};, 1F0r
this iR&itpn B&hadtamhiedd ihedus rnegahﬁtFo‘r he seonbusgrg.amqer@%qgt.ontc Eeef;mty abtls
charge" has been used to chanber (22, 22', 218) has an internal cavity
denot e any appropriate conbustion nediigm (96. 96') which
extends about said nedian and is intended to include a gas-air mxture. O
pl ane (98, 98') and which is of a shape which is course, where different
fuels are used, different 50 circular in said pl ane (98, 98') and
Lurves _expedients woul d undoubt edl vy _ Juired fo IS o [ =1 [=1 =1 VAR
|nwardly from both sides of said pl ane deliveri ng the fuel charge to the
conbusti on around its ent| re peri phery towards the f| rst chanber

S - Y B T | A NS\ S A NS\ Y

25




—

_ entlre perlphery tovvards theflrst chanber

Thier bﬁm% ugtfféeu E’f‘a%

A thin &l um num shroud 346 of slightly an engi ne for
of_..mechani cal or disced circular shapeis fitted to the tops tﬂﬁﬂi""ﬂi’,mm
el ectrical energy.. wanes 344 so thglgpp@szended air pasgggeways ¢

referénce to the exhaust systemof the are defined between the vanes.

t hei r damned to theaqspals@ﬁfu@asqt sgmwUnet be not e'emphat pylprec ﬁ't!fgkﬁpé atusofth; N
a%" " é'a %

vanes YRR abakiy LG4 91 xS o ?E?"Vﬁ‘ Al
sone. %&a CirkulaPbh é'ﬁg 50t Nailerricd affd’
heat c FegvgssoaRatlo erﬂedmeﬁa‘sﬁde\ajys dpen at Wiﬂerererémé wthe Iad&ust/st'starh%t the

i nner dsfined duetveeu Ithe taneet H’e tlnmrrmmm i on chanpbetus( Wshduluite motedhbat/ha@smagd
are cut%m ﬁ 0 2 10 °"h?FEF1P'P Q!‘)d W“&E@%J;ﬂ??"? H%""h‘eat -
exchanify ?té‘tﬂa‘?? Jf@S;{ 242 S 4l 4 Uﬁ@%@t o Bamper Hind]
exhausge 9&:@@54 %&a@fod@m{eaaapl‘méfaf YroP| a@gnifald). GDfrHé

rtheolfleaf Q a?tﬁr'u i esf I ne

pi Ns oOmgisd ardend mhmtShmupe46 jisstteldinpe) i s me!see%aust\/mpedw@aﬂmrbmmdnaary _

certai nta:mbvehemb?me@'agzmvgfhe D'a"s orftudspr i mar yexeraeh?%g:ee (leti RiRs) amer/ewtt he heat

|prn'?Je f%{%ﬁ’:ﬁmﬁl % {‘hrz gl\'ﬁg{l rgeaﬁnl"dv(yy:g 't g‘ngolaaaze fhangeéﬁ?lguﬁayﬁﬁ éi(;l?nally :1;’3 %—wuthl
e o)

e AhIGE HE Braddv €7 totbcHorfbrid: ton The
for cormasimdin [PoRioR C34006f mdmh;saug kife. TheadTBﬁnﬁ@lnﬁyFBérédpm §on€>
| rrpel Icﬁmenstoned to be ateavhodead iwithinnhg be appdequmd:u sy t@ @nwwiable othizkneds. mermmoned

"t'ﬂﬁ‘ BA¢ 9f {ower °“s'"9 e%%gﬁ f ginsen ety eateriplcacds. A
smal I g”? %P Pb%iwﬁﬁ?(t dggh Of JaOWéP he leaﬁ é?’d@ﬁtoéﬁ’ea%f’s'?q n or

ot he nefERY ..b&ep@.ret,t, hé Irth at t hgupgen outer ends of the air
I ncl udmdetvmie gshand ead for inproved adhesi on. passageways defi ned between

t he vandhe tsmof 'mpsnhréh%haf re Fal I | n the palse emﬂUuetrbncabparktes mtlodingsh ai N

out'l etbeg rn%§o§ vudel‘-: tton 5 r combystion ,q'ham\lgm(?'z hﬁ@) at leasy . A
puI S€ t# S'g ?h%r \%‘g\ﬁ ﬁg d beé’i’ie ﬁl&tetmeuz r(aa\l/ cg\é ger me E%q‘a '
Pr ess Whfbuded eight inck GiBMb&E 1hﬁ@lle$ ngﬁ 2, ') fo i itting T; ges to .
conparfecdwdmmheralycansfmdsm cnala heapeldfer 25a.d caa.ab@mau@ﬁnqal rp&né maamat ")

form Sgoe?o@tﬁ t@ovmaﬂa‘btetaﬂsql&*egh 'Byae%a of e)aiigye egorabustion in - saice shamber; syt em

with <Ryt fﬁ%ﬁﬁ*{;@um Eb 4pant ded"el $gam ti-'sﬁe'nc 23r2 )| hevmg}ta;s

been fia R o Jo&e.se%% .,ve fuel .Efe%’?a19°§ *W%ﬁi,t put

sat i sftﬁ&hmséxéhe:ﬁgeach Bérer  of ﬂzﬂé Gy @l e

to 100, GOGhdBid .he. nowd pthbt the rmmu:ngel y h| Ghlet (TP@) bEbne bﬂttslsa“aeerﬁembtwgn on

in sau%%'ﬂﬂﬂﬁa@!ﬁte?‘tthél’@t%%\ F'estslﬂfe K&s lydmh sugeassiveptuek chacdearchgf ente@3 gpid
cific

conbudf§ BEug ohavi ng £ATH P’P& “'é’eﬂ?lz é4 n &id apl e
Conpudt OQIEYP%EgngaHe PR '5] coraite &':-:?96 962? “%%ﬁtﬁ’dﬁ,ﬁs %L'{'gg;) |

I Ni ti alssential\MBGY eathuplas Mbiditihg\Waa®Fials S Pr escgg, dfﬁhe udddn dAERB&: a ,
t he ccyvﬂm!vsitavoheehﬁwnheattsfaswm'a mweastiegshan®¥@er . one exhaust gas outlet (106, 106’) dispeseh ar

° "‘ It be p *i’ th aﬁ af;l’h | t h@emdnesl@nrmned% hf'): tah eexiaustcriod ng

" t hr. odlalﬂtél(’q%f covpled-a aéf'egxftaest gas

spec I p‘r&pa S od br? h suce %5.%!:0@%0 ha‘,:nytjzgex endm%) front the

,e,n sai d
the | maeamblmaulemmbryammmsIfsatbummgyatmd| 4 catargBtially .tésdeboib ehard ﬁfy y
2uel) for exampde fudl eit @ cpadlgstbiras thisor exagglle, chdrhlBerB an fthat mhet eomlajssxon fuel

charg e‘}“io e hete ’Hg na%(h’co'gw 'i‘gtff'?’lg: ‘“‘h a ref ;“rglrft(%? I@ér@ﬂﬁ’ 'aaSe::rfotempbc Y
consi ¢&4 Rl edt i TG diAnsllo By L0 sal. 35% T vi’;',,cf but
r at helcogse, Whehe GHetenffueB erusad $!|fferen98 3O rC,Q 129 lang @

| east ewdediehtsveouni ipeleubtédivibel regiaitddstbact or y Iand%’ll&Waﬁ‘dw from é&h sidedsd saexblamst
gas omﬁ‘?‘i"éé':rg('_l!'q@"e‘lm télltb 63BRYSHeN Al so, iatousd it | edtitsepatioherdl towarts theefirst

= B RTREIS D SR

exhaust wgms rbldfeﬂtmgtogaﬁr@OUﬁIvé ueteansuch as whaieby @b mg@gmprgases refQiH

106" ) saevdlcc!vlt@nuﬁqd fthlsomptlmo rlfopame al t heorgbustirectpimbaci2p) 2, Z)fB)tuhdnr the

i nventdeﬁde'Et 22:'1'“ 22", 2pfyet cen yansieat imtheichamiisr @2t 0 an

appar%@ '"ﬁg\i’gﬁ j?. a‘r’l‘; Sl tag,gentz?alg fla;‘?hr"é Qth posfwéﬁ)“a Favity
Bt@ru'ﬂxm equ uldr coal av éalg ;&E bsequent uel :

char a(btaeéquimﬂforl Iirbéttapb etuﬁonbust i on reasQ@Rargd e,',amo raf\enti@ly f

been usélo, tvmlleshmmdmg Ggscrigtion relftdB) has asid icomhisusrian chambet wled &0dk.e any

approﬁPﬁtc&Fﬂ'Vﬁ% B | ?T?ﬂ qtgeh that the o 96,  BEAR amprenys caet elimsd dndleimsdi d

medi arvEHE" S Mo TRtedaine BV FROPdudoh oFs- aivhersimdpe, pambuption chamber cavity (96 ds )

and which is of a shape which is couricg where different fuels are used,

di fferent 50 circular in said pla (98, 98') and curves expedients

“woul d undoubtedly be required for generally inwardly from both sides of

said plane delivering the fuel charge to the conbustion around its
FueI dellvery nay be effected

|n ny Unlted States patent | 96'), and the exhaust p| pe (110' 110 ') o | '

N Y T



pl ane

--'-a'l{_:jl_-_'el td one 3. An appar at us as ct ai trggl |rnI CC):Ing: mg"(’qﬂ,llﬂﬂ[]ﬁlllsl " m,
stio *

genera
anot he ‘n.-the heat exchanger (36, 206); wherein said conb
chanber “Cavi ty’ (96 ) % . and an ex/hO3IN-4&%ZFnber (40, 21B%in the is

Jef i ned by chanber 4 '
i o ot 4L 1 e e o s oo ey

f,putlets (1 a)gmtf sai d heat exchange COI I s andteematnminahg(esaardraﬂ\avarat Ito one-
(96" )i i sai d. Aediraarapk aaseclaimed an Ghaim| & fmth'"etkhae@texa?gi?

I oy anget 535&@:5*%3@ S ¢ e

edhher ei- n S i saﬁ&smm) if O Eteéh aden 0 t Wohglars 6utRt 0, nes)orb.dathadsk Qaldes. -

capaths. *- . (98" and arranpe aor posijvely aseponath sa| d mand.fAm abp(atbtué@)s qlmpalrr §lalm SMI -' ,

esappar at us’ asmwsmwg%fet metg fipa dAesaig charrger hCleles. whersin o?ﬁ?ffg, ,,,,,,s N

Ycoils in.e 141' F t{gé?sg % Q;Fe ofmer e' n Sgt?ﬁgﬁ 1 F?Zsag’ctl coils in egch pair -
aVert i cally pree whef@ gh’sppnp@&d pi pe Sm ica de?edorreﬁﬁ&lsﬂ dhnd

,thl ength sel e@bed 10/ nttoeni areafedf aArentdm sdextedinOt her meribdvad wtthe: eadithércsotthatthe heat "
heUse, CONbust theh imsegepmbystion ofipasee st least] 5 75 exmmwmmmeawmw o ogtypips

tal( 154)  occugkRserialy cpapiptadiefare dongiret Sef or e t GBI oave e |
o ((;jﬁiﬁ(@q S ST S ctamad" LU 7

?gSpace Sa' Jlglplet) ln Claim 4, wherein the coils (154) iR each! bair are formed
n. appar atus. a\iﬁerﬁﬂnébh hduk diget M), 140D forA¥8 aappar at s répedtilalilgfe Gnd Ivight aand 4~|ndmgs :
™ wher ei n .t heriwary Inpe(dk4) exhause asterp iy 220)e {29 ed S\sthetﬁéﬁh Ofsldefdlcd)dhm tan wher em

(110, 110" )‘urqh asme a maagow étgtﬁ b!"iit'\ﬂé"l ef t an Emld %‘W%“fo‘?’ gr'ih
pi pe of “an tfé s g o dshoialed) <15 e,.t,sttt@@
o and Where”% Gr aceq B%h thanifoldi B4 0! d (14 ﬁ%aaas a’ae). the man

out | et's {1 chredp &ihelh a(cs@.\gé aousnl efs. ( 148)Art Qppdratad) ahhﬂalpbd marqraam 8
z; exhaust pi 64 each(rittbd)‘orlaroea bolopi telwe sheredver t i cavhereis theyepbipusy syste mmdesfm d
ois coupl-edte f§fne; aphelixapf ¢ sE?f‘"‘W!l $O8€187 provi die°??ﬁrse§§|°ds?"?tf°élfl gi the °°"s.

di se eing arranged inan annular
@ the tur I’IS ‘Sfm gr mplggaﬁ lg&%ﬁﬁd the cé\; 15 éw coils {154') of said .
respect it Venﬁﬁi tk 1)52aqwraﬁ@§mmelumsuap url i t Yectd Sepied s€rdu aﬁw%ecsdukmu)?&
‘9. An appasad l¢8|lsaS 5@ aeing Arranyedl akdun s8id( 154) esaidfirstrsetidsant conmectéd ® daid| rhapifold

tube s haped’lamfold/\MHSél with hhe"eidmwﬂab yxasem i ncl U&@sbvf"'M%Q'Y gitendedyinigbgridpartigns of

hel i x of . s@¥$t hP?’a' second s F g apy; colls, L 4
154"), thehgé %o._&% ﬁ%lgs noémara%% Iéb Bﬁut 2 |O&g'tnt§ @gl%ugagich%d%@f r'h f

sai d Seri egorhistigh GheBEILT] zm 2a8) a.mwthar and hehbgie @ebs! nne ﬂ@qp
of sai d.  housing (282 RDQ)Uravitg eminlet (11041 4vd ac0i | S ( Lodhangd®icoikdil B4R Nitéradiig coatbd Gﬁtﬁ '

(1 52a, b) Wtahdﬂﬁﬁ' d Pet"?'ls 5(26 24')3(60r secondaderi es surroundi ng the

R zes;@g%ﬁ;gﬁtsg%}}t:zzatﬂ; o]
Plpe &

STEOQOTIOIINS5H6

; .-
-

g | ongi 't udi NilsaidRsmber (22, 22(',124@ ahyatbivnaf @y exte trbsdRdnt Qfstem

s generally mikd (86, ZtOG) lomh; mmdtets 200) and with thetchﬂnbee{zzvalftZtﬂ)lahtSa hdusing\

v pul se conb ;igfo?'i‘ infeh 470 1230) tet 472, 200 An ap par at us-as cl ai ned
el B L o0 o, S Lo
wher ei n ea@hh Q'fe charnber 024, 7B, 218)0 Ufidpbded Ch esf oou h B vt,.faeauy .

exhaust pi peshe( bddd, extddgy cbadibera{3s, [2081; hou3| ngacﬁ@(ﬁ,arral% ehtaihmgoamstng ettop
(104) and emfacte"ee}dchaﬁtgfea ®cdmpy b8y pipe |nternladu g sectibe 228 tdbfiningt dredir (usbien
-106'), meal a% 0 the c bust:o:nd second ends 'F ado ge{)ﬂ ?rg‘ 04) % eanyrg r%%@ré%% tng;t (azn%laa:
char ges . tozﬁi its first end g 5 COHbUSt iy §§ h ing an
chamber ( 2éngetially 3rbth) thé 6rﬂwat’bnsah pdrM2et (104) exha chamb %vgt lén cRamser
(22, 22', 228218 #rid is @hiatléergrh suizated sopletabl e t o ithe for &béh @mﬁbstsas.pe)mno 110) is
ignition nmhystmsdcgaat%@ atHeastgphsientily | gast disposediicl sajth heds @xchpm@ chgmber (206)

218); a-he B e gases a3 &ng jBI pe for#fidn 1Hath Spspspr of said
chamber_ (3 hIC|2 sebéhdtgfésg?h é‘:‘ an houzg:g;{ﬁg %m%@&ﬁpﬂzzé 22%0) are

22' 218) pipdlis kolpdsdnB @ pliaali lhﬂﬂ oaﬂlbté nbed, ( . 28Qhe RARl oPEbnEretel cALtings dosed at their
200) 7282Y) dpacedf brourdl the rhamifbld (i €8); amthd aroexhapsit and fhwver endsClespeathiclyr ad: daid

MU N

—

P

in that- thgrwwg ZEE E?’%gug t%‘ﬁ"f %::; 20) forcmsw% ?;tf'méfmmmz ‘émbolleé;zt;
i ncl udes t %jb 28 23 Egt;g‘i’ﬂ

218), @ﬂendmg atd tﬁ‘rim | Qi coupl e 'sg '&éﬁﬁa ﬁgxbﬂg ct’f‘é'f%zz(é’ﬁf'?

t he heat exahBalg arhaid edouletb to 3RO of said 65 12! ABKA6 28 clidg @NCIBIM A1) harac—

conprising a top characterized in that a primary exhaust pipe housi ng
section (226) defining an air cushi on (11@4 110°) having first and second
ends i's 50 chanber (204), a centre housing section (228) coupled to the
conbustion chanber (22, 22 ' defining a heat exchange chanber (206),
and a 218) at its first end so as to extend general ly bottom housing
section (230) defining an tangentlally fromthe conbustion chanber (22,
exhaust chanber (210) 22 218), and |s of a Iength selected SO that

T . A A N A A N o, o - o, g,



" and wherein said top and bottom sections (226,  of

~pipe (110, 110') is 230) are formed with annular recesses ( “u “ ILI!I‘
‘coupl ed, and a pl- u&al [ ty of outhj@lgl&%y b) [err] in2j ovve

_thereof respec- aced aroun e manifold (146), and a corres-

tivelt %Zgg }Qgg ?%.E ?t':%%ctron Eﬁq\ ‘ﬁ'ﬁﬁg hpr%gg‘ %g#cr:@ fqbr heat
exch A 4 r such réi S
coupl2ad) bk ﬁﬁsﬁ fﬁtﬁd r&U§ {2841 52a, chipled! batrda|a Qa?géuo oL €S QQ? .-

252) Zhginhiowsd avg upper ends itﬁreomsmpar & US speed srodrialthednanifoild (’L‘A&,Iaﬁﬁa ot
f ur t Hiwely. and whetein 8@'I°a WE%\;M%%) i§ 242,  ponding plurality pnhqahexcharmslcadh Hg4t he

f |

feat %g'a@gfgfri% \gﬁf sagﬁgzgﬁ‘t 98/{\:‘8: '%ralf;‘;‘QQS““’Z%ﬁ Ijmj1gany .
11 i’?‘tﬁ

bet wa«sm tdit@lufgaﬁ‘did emior( @ 6, 2243, 23@80) 10 13 any é‘ne of lrﬁ£1—QQ ust | On
appartegether and arranged Rov®pidfainagasdight conpri si ng: a housing (28, 200) defining
an aispali %??ﬂ”&?f‘lt”e SF‘!’J'°351‘,(22§¢)?5’§{ 239 A conbystion pul sée conprenant chanber
(34, g,.b s;,‘,g pulse  combustion © apparatus. Yﬁ’f@ re de conmbustion (22,
22", Zigbusrr\%‘»{Z@» mﬁﬁtﬁg% ahaser (22, 224 ﬁ 3 E@M‘Ju@ﬂm _pulsée mppéla
tuyamhaxrmﬂcmarppeﬂent 110, 110') an inlet u.e bRABTSIMbEsbH (22, 78/} Tiedad air
f or man® cuppus qhﬂ@bqf ﬁ%’aﬁts)am | adi t e m@ins hino tuyath diéblmapp¢rasht (P03) 1108nd an -

let. (1
out | gg r::‘o?\ chamber gﬂaSI vgs an o Iet (24 204m n % syﬁ%ﬁ "%.#Ed 308306 )i
¢

as
20 §S suc e conbusti b) ble ﬁ

oper abigeituont 0 méahé t icpbable to inRlETOr e et ct\hﬂwbP@)ét ﬂﬁrﬂ@ge‘ﬂtnh abR ure pour
conbggnbustion in ssid combustinnsehamherciB2nber ( 28morcer la comtasionCdahs Iaa:te:aﬂb.u&t iaon
dans 2P aq*tg)ea and, chambre de combustion (22, 22', 218) ayant

h 908 FENFUT P A 18) itq g eur 1
Tyl e e i R

r esonaﬂﬁrasyaezteenn thadtithe sapadatas)ﬁhuet | on  umbentred (mu)m Aihe 'HREUIRS e&t%uté 8);
mqsgs @]gnr@wagﬂge:psh@z@ha@gér sut2-18) par ol des charges successives de combasﬁblest I oONn

(22 a b';'v 3} W T'% & cpthing chay acpe&vweeltrqrﬁartsmtetcw gombuss
tﬁ ar"I‘mII';)wg 4%4 o G m%)) c@tg:lledune des ;%%? sﬁ'm"mteﬂ;y ugg
unl t & ¥ séhply GTLESEY niwstfb pag foehdicidire ua%&ﬁﬁéila\ﬁ%s de

conmbusd ivive pPRgs (Y90 yext(er%ﬁi&) adospa)ﬂed I N S88'Hdela chamiié dEbmbustion; §1QU Vidits

ent r elpsinthspid F ugtiongh am?v' hbus- htmbsqm%" aZZdJét)\amnmntrt(wQJdn

giﬁé\ ]ﬁ‘ 'et t 5&{% af‘?’gyen”d afipRos dﬁé’" ' ‘b‘tg dg 59%#!%? on
hamber (2q boes de Cofmﬂs ;).,., ﬁaga ')t 0 a

suropkard efatea(z@omuat bdi QuHdaR282) com- ot s'éten arr:a ﬁslnmsapedmu&run

audi tnugi¢aging attitsl iosver (rﬂ&yltha gainiecoppi-at e (2929, exslegéniragmant ﬁﬁg‘:en&éllﬂment par

de | agcmaaﬁap' ate 29 (paeh %mh opaningu Nl nsrappantsd h jtescavits @Gnﬂﬁjstcareﬂércshanber

| oclated the P a d d 5'°’b.( #2al it
7! it Sk f.mmﬁf%air ARl e Cﬁ‘?at wﬁﬁg‘}% TR zm

(98, 9d)a pru.rar.tummhdwy fvaioe® dispased val ve ﬂanﬁ’J@l 18 dans ledit plan (98! vay

' d chiap bustidrQ chainb@r nleBt(&0r) and| i 6452 supqsocdurmggararatémgasve@sjstnmleuucbanber
(214§‘;‘°v E’tﬂ"@v ':9 ongef & @"gm#'er% ﬂ'é:abfﬁz d' ech u Et*’oéﬁ d%aﬂ n spgjteltsont e
(290 nrq:etsﬁélg (az?'? 232 1s§;5 Ia eTﬁvrt %%?@e)éoertqé
COMDHEIabRN0 Cidds thE WS Aratatrigerd ed. ¢&) OBBRY dang?’

218) wn epmbestemt preoge nbsise | nermat paar |rag|ah rmeﬁahd pralrtatie |a(s%&@)uoands'¢a0h
suc hchopberi (A% 22'. 248) anditopprorseid Apémadi t e caainsi Bs g&6de @Bibystiog artarbant A dagliten
havi figp dwingca ¥R ARSI fohadmigingr al ity §£3"de °°"E%‘5%?0(2Pa2% h3tr ©uge

COITbUS{ | QR g , njfyigs co (n% mbre 22, 218)
a Un&waﬁgatéhie%gn%a%‘ﬁr%dsﬁéj fﬁﬁ?gﬁgﬁrgu Ssset era.deéws@éomar o

aut OUt0’\dumthstpaip ban ertetistapst¢rd 26, 220)) et  (uherd tdisidal dard laiutpbamalsst 96'Dét uage- way

al VE!'E’ defi @ﬂ'd‘ca% exha"ﬁ?ﬂ'tm“ Qu“@ét Ci rc%’:ja'ggp eul?eam@mle@dlcomwsahle [20:3] da@g in
sa| d nd &l £ment
g e AR o oL R SH 0001

des ﬂleu:&mﬁt‘fé‘t:&sc ek (22, @p’, 248), tsaut son of 2va| N@enmmeléﬁe\b’eﬂ&@éiﬂﬁlw%utl@
resmnmaev exhaust pipe (190UA t@Lbeingebtal es pr euawércta 1§ diahprecde combaxtice (I6Deddd&t | ON

fedzszr thatcog usa'ﬁ'ei of gases is e génenalementesphériaup gtippietiocavet t e
(96 '§e (14 T?S‘ﬁgﬁaﬁ b 5 he ga§ Vﬁgﬁq'gg,? KRB IsgRR HaRy et plptyy ay
ec apperrent 11 ¥ S

tend dan

|n said SO | e plan nedlan a parthr de la sortie (106, 106') chanber

(22; 22', 218) and to open said opeﬂ ainsi | es gaz de conbustion

retournant a ladite ings during a vacuumtransient for admtting

chanbre de conbustion (22, 22', 218) sous fuel.

"effet d' un vide transitoire dans Ia chanbre (22 14 An apparatus as.

"*TﬁTﬂﬂnaTﬂ nC-arnr3— e o f o U L S

characterlzed |n that sald exhaust p|pe (110 c5 fprc6s a s ecouler en |

T A A /ST N e 1T 1 a o o, ~ NN\

conbusti on pressures exi st




ol BTkttt T S S AN

li:ambtre sensibl ement constant qui en protuberance entourant
_aV|t6 (96") 23 s'6tend a@@¥? 45Zn axe |ongit#dinal et ayant

> Tedit g rga,g;?g.gn ,gpe‘,@,g,ﬁg{;&.e. RPHEePOST L1 VBiantiteUN Gorrddbdridenté €] 4L darplentd®
&5t Rbartidad Bimiudor0@E) 4a conbus §seMangeclidd ulalsan(154), cha@inl Sahteldr
'rb)déﬁdmearswret p®oi( de Maé cbémbrk desont. . formadiun. t.abc«tmxb:pm"gelri pdendéfinicune
cem b;m'@mnpomprergﬁew artien syrfcedudi t cbtlice Ui gipmetrey S'Ble'ee"t cq'tﬁ%“ aui-
di x'tt nce entourant ladlte cavnté 96") séte g;emr m Z st ayant o
”'ééf e ééa (98°) et? encé ositive- rﬁ sorties. de
e LR oabaiin  Sel oncibiur gia @ma&n@kqssmxﬁ@mt _-
QUé’dnald:'hirﬂtﬁe dﬁﬂﬁux traﬁiwmg@uremd& chal eutgehds autdircintit ailisctqur Cic8Last lesrs
1 uyeridal‘dsgtappe- 206); et une chamee lq&tb@@hﬁpp@éﬁéwte AOpapaligips les

ment 'o‘u 1 esds ﬂwqua‘g- “‘?e‘é"ﬁ"iya"‘ uns aux guls dns igggqﬁg gg:r(%
. 2 d 10
55 Com A TSGRt o s (R
Sortles (% hdiste 8& 061 sf.change leb Edhties!( 764D Bdauitd seBNIIRSY @hdnge
soi t* at mbmsla combusnonddbscdjnil @itr aetmainsune sor dé @al@@&taﬁ@sopwao 1266) ;g:azlesgaz

sensi bl errems-b@U?{l W'ééﬁ/a\'ﬂ"‘ qs@zgﬁ és e appeﬂm%g,aq |cat|o(ilnLg S g

S
| edit: -Qu Iqﬁ‘gfﬂ ﬁ%ﬂ catl Qofledt ﬁgfﬁé ur (154) sont
revendi cati, o o Sh (110, Slun sE néé@\é@tﬂd-'cﬁa- bdh@ct " sbﬁéﬂ ires
[es ser pEIﬁyhtIiISbrld'laE@ O%ys meOthéﬂhmpémédt 54) SOi\Iectlb@/&ﬂr ﬁﬁh&pa&i’fenéspéﬂtﬁi),de
110" )" for w mam comprenant eh&e@ aqllr-ctsrf dueﬂt d@htlleecpm!r Qm4®9‘atpar Vpamlvsent:

tuyaui- pri b vt \%zeg sl %@ echelong% ﬁ? ea\::ehc les
Serpentt %n tﬁfg@é 52 renantfc:ﬁ% ruigsdnty erB tﬁgﬁe& up?ﬁ‘n
chaque™ pautbsr diTbolldctd uatdtodih i nembeeNt ( 1éspaceatiiniturile entr 6eo 1 8
I aquel | e ewtespopband de hsetpentins e g'éeliangentder catsee | 6 Appagl sekmcla [resndicattien t7u9ﬂales
h"ppeﬁ%ﬁ'ﬁ“f ﬁﬁhgﬁ'i!c@ intli@lforme!;' up'tabeect  aut yeErenins ﬁﬂdﬁe que| l;i’!ﬂ&g:%éﬁff“éae
Ug g‘% Se snble en é‘::lq ?O?é Fﬁgengl 52a 2‘?}3 gé'E%‘qé WW ﬁﬁ% §g'tﬂhgs
1 | N Gutbi> A ud C okl ClohbttuaiialO Uit ChpaitO! | €Ct 1L sork laxquelles
& M QhdTURb6eCRIideCS ﬁ)@ﬁhd&élh.téieso&ﬁg RNt S dsodt hdisgies d&pentlns?a 54} sont Berticale-
Appargi’l selecaurl(852achicn dnecsattiedT643); leedBs| es chahetllrécm@ﬂl)!es Mmameayﬁdintdrwer_. :
! un;%qmbuersdns% @;@gﬁgmés e%tsg%ﬁgﬁ chaque'gg TB?%E .?jo" ﬁ{ ﬁ{ﬁn %ﬁﬁb",ﬂ ou o
' e de
g ralemenﬁgacd éle?gﬁiﬁué‘ji almB:t EHENT 35CONSrbAdte ﬁ%bcoﬁdﬂéﬂ@ﬂde serpentmsQ 42\
' ffeLR) c6tBpréfahtitun eg&ﬁequeza et od atS4dlres ekrpemtinsde chhauegsdia ditanal
ay.,ant 200) une clusntsn dé |cesabvzjs@om:®22| @et.eur (157agncép gz%qu@ura@sn aquiaire guqples
% eFF iteg §$condes séries
gﬁgs tin

entree reRi@ed 5 'e uwemerﬁ ’ e“t'
5 it
serpentl ng{:‘{; ,,‘\(.é‘*i.ﬂﬁ,, 1&:%5 %}ﬁéct e (e ﬁf’@ss :.émd@a{.tet 8
sssivéE Eg?ﬁal OUjgigger Met t r gar despaitias é‘:&c’éﬁés &am@ae%tsbﬂasfmns
(154) et aamanaﬂsamesz'auta@wr laiitdbﬁtrée (10d)es spi r eerapest @@ ispe dndeesrvesdutriefis

' 1:34 ! cok;gs;wwan rﬁ;g; ses%a;gg Zahnet;pri%) e%ueis | ong |§§n$?t§$§é 59'0"9'0"% 5&2 IS&;
selonla agor e errent
et EERRRRR A ST, o

. un t u,gr@m,_.qp@ 2) gg,g,qg ,d§ r| es demﬁ&dqmmnt BMu(thﬁéhlombachauffeur
corrpr enanbhautfér le0 @B NEYRBmME 2% shappement (26,154 ), | dd. sBégheyfteumsa deortmva

etant " 200?;%%WMa42%b¢v§é£e rcentss hesnia( 2% 2 %'“g:éa““égea %%m ‘22
confi gur af redé‘)%ﬂﬁ B\t SE%? a) ladan® | e L ph
serpentl n;sé,. ?ﬂggdhf pleae 3ries enbinkt rﬂ-@gtgmeﬁ'ésﬂﬁ}ﬁmsﬁéé Ia%h

. ), deprimaire (11001001 QVJnt deQEbrer&&EpeQntl ns (@252Y, 2B sdiun gemeny d200);( 24,
24') pour sexdnmiet dxtrémitkesest Feli¢ gels chamif® de- preni er easaqiériss erscogiue ledddementd2@0) com-

col | ect eufr bl‘%g/" é?cc&slzﬁ@sa g Df%?ﬂ%ust#bl @rend s sqch mg—g '°9e"‘°|"t 1%@5
parties e omigniCan /b Shartd %dg‘%nﬁ #ins chanfl gt?je age?gséneﬁ 'vert
entree (1 22, 21§ﬁe{ﬁpﬂﬂé urdlbte cﬁ&g] d tendU@r&m iléle pl‘éﬁlﬂtunes tidh 5updié&@a de
d' all uﬁagﬁctﬁﬂcﬁdéailﬁ BRUNGRE gzt @l moins Ongannar(md) ds@hissant] umee chambre de

quel conqusensiblsmpntstompldtedavant heedles eyaz Inanbr @ ( 2@055212U air A f%’ Ufm éemw" centrale de

revendi cafif legit guygu {H10. A0 E%'Sﬂﬂnyaux ©h déf&ﬁange
(36, 206)%%& sy dwt et pr{ ‘imﬂ”}ibg% 3? S ol ce

. )Séém ambre
| ogement ire 2 ﬁm%ﬁ\ dérsﬁmﬁzﬁ(ﬁé 0, déchapp'i%mﬂ ops d echange
chal eur (GiSetpacted audid Hu @biletider (396) étﬁhné72 6282) pourchiaguef twatdeéehappement (110
|nter| eurenment enduit de plonb. chauffer: et un systene d'e :happenent (26.

I'l; ~"Rechauffeur a conbustion pulsee 23@) formant un . systerre rn sonnant

avec_la conprenant une chanbre de conbustion (22, chanbre (22, 22'.
218) et dispose dans |la 50 22', 218) avec un noyen d'allumage qui | ul
est chanbre d' echange de chal eur (36,206): carac- associ e, au noins un

tuyau d' echappenent terise en ce qu'un tuyau d'echappenent .

formant un systerre resonnant avec Ia chanbre pri ITB.I re (|110 110 )- ayant des

e o . ~ S 7~ S A SN\ . T P - o e



avec |'ext6rieur dudit | ogenent (200); et existent dans ladite
chanbre (22, 22", 218)-et sections sup6ri eure et |nf6r|eure e
ouvrir lesdites ouvertures pendant un vide 23)r ont Ia for ul;uLIlHHllTIEMI
b6ton” 5  “tran®Btoire pour ad@Ith48%u combusti bl e28ferneest all emrss
ext 1 GiYoh 656 URGILE u&ff‘!setlachte chambre 14. AR birl terifel RE obdbrtufRY ARrirgld ON 3,

Car Gy gchdhghdeCoHaRuF SEIBF Gt | dbivRiique €t | adigefetsPfilioriiue les prestiisids Combustiéh que.
| edi tavédjmténd:rem&ammt(zmmm“ al s (228) efualetrt qaas tadiee clambresi@@s228218ret e de .

(110, %}’g t-cfnaL supdsiare; gmgjféuwr% ne f értan or lesd "e?fé"esgﬁ '\gg’iﬁe de
pI us 3: 220). %25? Ei, RE:
SUper g%sp rs{’mtémltés s neﬁ&&l ere (Zz&sé 6 qud Uhdit :umna:s' eﬁ@
(110,ceatme 28)\fatipa rWo@é’-EHs&hﬂe fer mant (e, @X0') ivparGs dap p;smeesu padi t e

et s e:bwﬂkeé exdog@mnargs q;gt plmse{dasea tﬂtev#2 a 9°2hamm°2;L g@m %_%@tqt Gé{é’@g@t tpedusd’ ?rgzﬂg?;ge ment
( 228)sup rieure et inférieure de 2 2'

KeC R PR P 11 SR n L U o
gendra eRblicdidn QUE chacurasaréil.aﬁ ams dé es&tbms généralement

tangeﬂiabﬁhéé&iﬂeahud@\aétﬁe absaindysectides corrbusttamentdeenhem dnrvhar(ite Ge c@ﬁ&stsaeo
est die lbgammest (22% 228( 230) osp'de foey | &Y (% § éWEth Fmemen que

cr eussyl g'q"(?f‘? Est"reﬁ g‘t@.‘?g Y ur e pPE ﬁ}el Q‘""g?
enten st
| Ongﬁ ﬁﬁés. zEﬁ?ﬁ rsu,rtem(%ZZG 230%0 Em €-les gaztite
gque ligéke &Sgubmu spidtivemont] efTONt S annuh.&amasdut(tﬁﬁd (112133)0'Aet| éhldeSue Ie
ext r Gavith Gection cereraiy (2R&nem dnameu-q)telat ez%wamst ch@p 'azntmzﬁ zm)epmeramedeet
superqugLﬁee ?"eféfpéé?t BYRSTieune 3 gaq t“"l F‘i’e}f :x".g 'ﬂ‘i:ég,"l §3 et en-
Ce q eé.z”é?ﬂﬁt s é %’ (228) ‘?nafré'mo 107) ‘%‘?
' I éﬂ 54@95@& que SQ&‘taﬁi( Ssoﬁlldp@fﬂzeuﬁ)ebsﬁécées
[ nf 6rsaauﬁe(zze 228,305 un col | ect eur @s’L46)amayrann wheteant(f46) & ereadegntisnt

dans | é8di tAppareil denercbmbysid, pRBS I &thﬁépqnéa'EStder s¢rpanting Af'éshange cHe

- extr@ﬁi“?f@nm tuy ment 200) co 5% 1% gyxdites sorties de
o SR b BB, b o LR R B S0

i an combus,ﬁ,er( #id 19 agpr e sele S@éﬁd»dﬁﬁor{shi@ﬂ comprénsRaie les
SeCt ETT t(n32§1,tré82804)2&ﬁinumquant avec caractéistiquea Léfioies dan<C tds| @edndica- (146) -
et uﬂﬁ;htqgimmbmﬂh cb8ssin dgifas. @0I4) etAne combustiPnsnt 8 18| s6e
chal g m%ﬁa"xﬁtze@a%ﬁﬁw A e gt (29, 200
cha ort izes- n ,
def |%|:,.s$mtzzurzea) et d ect eur (1 5“’“&8{’)@ anbre de coussin d air
(34, 284 )moins un tuyau dechappemeﬁIS(ﬂApparel I sel iopulsveneergusgsea gchais einare
chanid! &) fsmens b axptdmeTégongant gvec ladige| 8) 3@rennhaemdl2@at 225n321 !L Mindgstens
conprCB racﬁéagg"m?‘ﬁg"'l 83 aj,% 18)ne entr6e g gps mit der

i'nﬁ

Car Aglbih St Lo 4 Thae b daes 1 &en R

aeée%n%hq%an Eﬁ" BRCAHSR. N

d' ai de galen didgiscel(288) Qlispbdéfans fAditd 10. SOI’aﬁdeﬂ‘ol gn ofﬂddnngmyeﬂ die

d' al icoamtye de i ¢qussirh| daipoidd. a2 cer | a COIBbusltanm'rer dadse-deaduncbmuamy; ellede
'conbﬁS'"P'e"aBS o Pat e etc%gssé r dté% gzo( 2t1 | )on 22 zgp! E'"'eitmg derbrepnungi in gley Brepgry

d ecl?eqi ghrﬁ ion en bustibl E?%g YQ*& ¢Wﬂ.’r&5§zﬂ{e§ge' ner
110') rQr plagie dé) vanhet @ rﬁ%m&t aVeC bif@eist, d rseﬂn.lﬁ%m@wrm

218) fermmdwké emsse dh rchirebrel e eomibiosist | on ( 28Y) erdttickt, dddByobei die Brennkammer (@2.nem

AusIaPMT(SW (110 110) das nit- der car a8t eﬁﬁ)s@rr\enele@ Ernleﬂlﬁ areaem

in nom ?ﬁﬁ%@ ch
Cor’rpli dant ersl hau e la pa ? %SOW L dér"?er enn
SouSy&iA qgfﬂ» St LEproatb e Rambi e N sto

Ei nl aodssiaué gdzM2 14 Qu-gastusie Iélﬂ@ pﬁhdece (288)mi e%@ﬁhS@Q rénﬁkammer nor—
andet90). geayie tube R 2N nehwbidiquadungen i N cHaien Gitatdag emsmtﬁnenommm und vebbaii 1

(34, exte, té énférieure avec une pyverturR digntede unéF ei mindeStenschin Mgaeawlafh Gd?@') in der
corrpF @% anéstaladtte plaque (280), et a chaque Xhttlelgbene((1918& qu ef '%}B ?1 em
Ver beemun.gs Bt o e GhEnDr e cr GIFRE 148 ’., §) Gakasde ?} e 45

K amreagitd) efiamibred @ Eouksin damlzoﬂll @t Brenn- B%lnhléﬁr r Yng ﬂ'lmmatauganaﬁbngaz

conbusuen b¢rsm nombri adermeanngs2@ un@ Voje 218) eitangentininzuem naentaynd 696, 960 epitacjie de

vanné's o3 %.? Psea'ﬁ'?e é? chambre de gg' alslgﬁmi':st ekﬁere' E‘h ﬁ::pagr?‘":"“‘

M tt é.ﬁl ?gwg'grg%@ %rel?nt ree déGT'gu snc iebene (gg )

-.er St SHdbht. delld J:lan@h (22981) hétim dkt und der eine Form hat, die
|326t'8)nbfeed!d”ledmt&nbmn(251 22'a31é)1&4) an einesn Ebend @8, IBN kpsiindeistend vdwe's

d entree de gaz i hrer Enden aufweist, durch den aufeinander- (292)

s' et endant vesr Ie haut de ladite plague de folgende Brennstoffl adungen

von der Brenn- vanne (290) et supportant |adite chanbre de

stof feinlaBoi nrichtung (24, 24') in einer zur coussin de gaz (214)

au- dessus de | adite pl aque Mttel ebene (98, 98') der Brennkanmmer nor- -

(290). chaque tube (292) conmmuni quant A son mal en Richtung. ei NSt OnERem

konnen und wobe| extrémt6 inferieure avec une ouverture d entree 55

. o I Y. Y A Y .. A NS\ o I




-' leram ane
_ Umc ang : 'erel nen.nach i nnen zum ersten - (28, 200) M“n%ﬂ i | | Il
\Wr nea . . -1 J f uhd: zwxe' Iteh (100, 1021 End

@ - B

W w3 T PR g

I nnenr ati
(- 196-.:"-_- 96') ‘gekrumt 2¥st, und daB
_282) fur Si

ei ner ot ert@f

s’ -karmrrer (36 206), die elsﬁ@ﬂ S S 170, 280)

Aus- und ei n§§1 Ausl| aS (72

ﬁ!eﬁ LSelterll adrCeband lﬂao'hreﬂb Iddsamtbir . der  Mdat £3 ey 8)wtadgha ist; eifie in dem Gehause
irgigérheigeninaeh iphen wmcergemem Ausizel 006, ange@tieter Wﬂﬂﬂ@ﬁéﬁt“sc“’

wodur chidi éttndrzmnten (1¢QJS1I°3B§ @m"("zwaurzszm dasafm‘ef (38298 nngg’“?ﬁ u
U éng emem

M PR
?ﬁg wod ielaﬁﬂerl S em #sﬁe?ﬁ (26, 220), dasO@ft der Kammer

bi | det  und ‘FH2
Rinef @ﬁerdrza& hvégung Widetis . der \&, p2'Cn8) Big Resonahizsystem bildet und in-

\ar rreaust AlUREW

Br ennkanirerKagritier (22 Zord ﬁbtbeu Bﬂem g‘b‘km-'mzel chnger M@rrmuetawc'pjwmer dd6, 206) an- . -
o Ol B iy o G Dl e
110° )y das ?@,!, [} egbﬁgﬁn% ﬁrreﬁu ri ngf Oe Enﬂw&gur{d I3EkRdM ersten
zveites.: ncfﬁuvfi‘ GR@W e tWeFdeﬁQhﬂ'Qm ahst en ralem it 4 erVBi’earIﬂJa&Bter (22, 22",

> wer den, undvadﬁﬁgeﬂﬂerennstofﬂ'mﬂmg the pligetneinert  der Blzesorde&umﬂt is, 228 eQﬂéh im allgemeinen

' nachf ol gend%:?r‘@ﬂh%qemkﬁ%mﬁgﬁgm(ﬂr?ﬁlﬂi’ gierei ne z:;ge@tiri gg;g?f dega :%e ;ﬁ: _

- 8s sich im armer ey e zumindest im
tangent bal. éfﬁﬂ ; CM?'Z@%&I%N" 218) Ahﬁd fiich %ﬁﬂ&cﬁbd@&ﬁ OhdVor die Gase

: abgeschl os bt

weg: ereﬁeraagdﬂanetbnd:g 5ra dat, Heraggrofier ar t  .gewsdiAusialirohyn 10, chta)ngarlasedn einen
Anspr uch+1 Dumhb'essedmrder Mlttelabsne (9ghNegdi e Ver br e Warteilgr (146). dan einerymiters aweiten fnde

1 d pres (110, 110') ge-
Br ennkanmer hdh ?r é'g ug%%g H@%’"’;bgem afeggg'é %{Eﬁ%f%ﬂ%‘d{ hlre ne Auslé:::
grodter. Apri &feabbﬂhi Q.chlaa der derel | 2SS €ldtan@lif @bh VH: mﬁé’rurhlan rdnat
Mttel ebene-lobﬁa)n k9680in . der Mittelebeb@(382) et ( 146) sindielunei eigen emsbreclandezvmzarenvon
Ends 3.- Vogéc:'@ﬁtt!mﬂa ’;mc«hg ?'EFC?’PBlef digdihei 24der Waﬂze)iustau%ésffh' ?ﬁg ﬁz‘:ﬁ'%'f;‘fr':
Ausl agrohr |V %ﬁ % hoh| raﬂi‘ﬁ ?Fﬁf“ v
kuppel t en’ Eyg EZ%[,A, ,;z"):' stre II‘QI%:‘%Y usl asseefgﬁ.{ lﬁ gagehgeghk?::“
i st, dixe ‘ei nan vorrichtung ﬂa((h15|36m do} vethbiyed st, di @mbﬂﬂ'@%ﬁﬁaéﬂgm At einen mit

vorspri ngen'dadencmeprﬁd:fachebﬁwred\taobp hfatodederaaden ememsuandemladesﬁss&ar(ﬂ 634, ) ge-

(146) herurﬁeah Mf?e‘ﬂ'% 0 dif) der MKkerpeltesHRl %!3 13'3“53‘:::“3“' '
si nd: u_n__d R c% schl i eé&}&{l’ ol Ao § 3945%2

daB er die e rd; se das Jeﬂ'&@lﬂ jan au &hérﬁﬁ@'iﬁé) Wesentllchen
Br ennkammerveddssanckkehr enden Abgase 35 phvaliedi Z06iRarden Isd; [Redreine in dem

best ehen, das. mrecfﬁmg maghhanrpaic &fw <i|| Ay wei getGebdyse e(28i n Q)m jgeordnete  AuslaB-

_einer Schr&a® ’ﬁ"f‘ﬂ"é“ t" ﬁ%’h kon- '6 'Ht“i’ pslassen
st ant erlDuiG féﬁ % gider in@n ﬁ‘h ner {Eﬁgﬁ r e& auscgwgg;fr 3'266)

vorherge- primaren Aikllﬁo ngea )egékﬁﬁfel'tﬁﬁ t.wun fift| dRbgakd hurm@sden Anspr Cche,
wobei di e [Eintafd 148 und dadrireiche3Rusléssedil Bizaxb) der Vert @i Vafnaumigasm Addiﬁah % )odere6.

der Ausl al rameét tire_om ﬂma')d 49 evg@wdhﬂh%"eq st, da@obeikdiep Wétwuﬂﬁlf# lengan (154)
ei nen Ausl f ﬁ;’ ﬁg der- e'?emu d w dungen der
wei st , und(i& amédﬁns o o anb @oéi y W° ) Il
abgeschl 0S Stehei, Sbs so geformt ige BafesaineSchidy- wobei ik r@rshaﬂgﬁca eﬁandar Glseitedpei, 030

di e Gase dézsnhodewt nh ar_emmgn kan$@nterts Trch- W rdafedaryormdemcivbrscii@gen (164) gebildete
wesent!lich sich um eine Lang :achse Warmetauscher eign mmb%lem Iftqéxrnbedarf

zuei nander %igi%as "eﬁlﬁm&' §/ T | chy ung® 2GS ARAE TGN Ao R BE lvosk Bie
Cehause \I§ %Qﬁ Aus! a@m e:?ﬂﬁ@ist Nb das Ausi éiﬁfo’ﬂﬁ&hlfngalOHS nes jdileRPaares
Primrr ohr Rehraghtengerk BISAE Herbrd Gum 340 Vpntgliee it desehtéushd s|sles|=gaﬁmsé Mlmuemﬂ 54L,

(26, 220) l146déermdangedranet gind, dal ihre ’!95'54a) déﬁ4R) " rﬁswgh ypbei
in unfalt: aé’i‘sﬁ%rf"t é‘leF?é\‘"ct‘?EB@?’a"edeﬁue‘é Nqen m t dg A ?g% e"itél\'kd lg'; .
ei nen Aus! &l 6(%15\2&6@%&5 %rﬁ&:‘ﬂl Usit @Reohr *( 11 MBS Sd efl §dpung 4!@! Win-
fur di e Abgemeeimichiord, St bes sl4&)netnd zahi laﬁHgGHEdeQ\USBtbﬁ'S@lenﬁdbn5ﬂa';rs Jangen
7. Vorri chtaghig:selmﬂnzmm mqnd)hdéin GelwseG(ZBauf wei sulswzeenmmgr! and um den

VerteiTer 200 3“930"%9119 )und emen v\é‘gschschl an '% "H@YM?P’“&'h ? h\%li
si nd, und ﬁfe@?é Emrlchtun %gf déﬂhrc §4 M dle
ende ‘Anz ahlzuMQﬂwla ernrmﬁh'lﬁi Rohrsdhfefl jeﬁérn an-
di e W ndungsngéarin &Eé)ﬂmedl(:ez pewanhsmms ei nemgbmhﬂeersmac.hwd aebei d|e4Bohrschlangen
bei den: Rohrdse Eihiaf (4. sine@éndpietkbrungadis e ver ti - (E§48hder. 2viten Serigyalieo Rpirsdniangen
daB i's esi rEinleiemdef Verbrgngung,ip dercBroankammer unéf ej AERMRIEP" THet Pejapwngebepund mit dern
benlini'e mt imwesentlichen konstantem Durch- dag der von den

Rohr schl angen (154) gebildete nesse,- bildes, die sich umsine Lang:;achse

VWgr net auscher ei nen m ni mal en Raunbedarf herum erstreckt, und das einen mt
ei ni em der hat. Verteil ecauslisse (152a, b) gekuppelten EiniaB 50 8.
Vorrichtung nach Anspruch 7, wobei die und einen AuslaB (154a) aufweist,.
wobei die be| den Rohrschl angen (154) Si nes Jeden Pasres Rohrschl angen

o, o y a0



Verteiler (146) durch nach innen verlngerte (22. 22', 218 bet

I st, und m ndestens Einl agendberei che der betreffenden “\m“ﬁgﬁ““‘“\
Aus| af rohr (110, 11l) aufweist, @@ Yasgschl angen ver @unden

Br ennkam*rer 22 22', 218) ein Resonanz- 10. Vorrichtung nach e| nem der

Ansp nash lﬂP?’déﬁ"ﬁnﬁﬂﬁ'eur ch gdRdrd#/.c? (8 betdtig *19 nd "J'Njes ns vvobel
j edesg %\? opugtiepdsn, fohr- 5 ° f‘tﬂ;ﬁ%ﬁge 1fq35ﬂ 18{4 gj‘ﬁg';ﬁckl ge’
Gasddr mér'rnéerJAﬁQﬁﬁcqg kW r ”E%Vsi dadurch gekennzeichnet, daR . die

kawntmbﬁamsm@rnﬁaaa)Awm@m dé e iVorrBidhg Reren eind pihjtiskije GisHampf--
| nnenBéPt &16f) wun@)jede der Wirmpgustauséh-danpf k &emeer-U@drbauuppe ommet dtesn

beschﬂ%& gf—) ‘auf der Innenseite mit Blei der Luftdampﬂ'( % |
: {C! t is
hohl en L ARREEshblzs mJ.Ji(EM%; syer br enm?%%ﬁﬁf 28 REF e a‘%’@ .mn';“;'ZI 219).
d| € NitéheRd B&Y eikdk BRAGQAMALY 12 22T 218)0 0©- SUEIRNG, Alker VbAtiiatie! ROOK B TEIER (22
®n8)emer Ocug p'eht dusdsinriehtogy, Vent i Itpénauérea(ean%)wmecéirﬂnsshom mistreckei ner

zuge e@ﬁ e' SH!"’Pb’htd!ﬂ mit der Cheywnd (dipseRy wey giapr Vigizahl mn)

erstr n a %Jl’ r ohr eumt.?tro % 292), dle von gﬂ ep ||
d d
vers enn?éuﬂﬁét ?36 %ennka mgr‘fé114 ne'rg " é%'sit‘ﬂs nz-

GaSEIdiélab rroahgeeer(az%bschdtte(mnz r Vent lv&dab.aédeeRaymsamrtseirdamntewmtna nem
Gehi u%?@) 12@@ die ¢ertikal gestape ﬂ@d) ndemgh oben mitgj eﬂﬁmeinlditﬁfnmsma Platted (290N

gekerf 55% auf;gagfsg %qgg g?%g‘ %om 'b""qea”ﬁn%?éé nla ug;gﬁmhﬁat te
(290)wgihrab it duesh hok) Sefau gﬁ%ﬁ : bel - -
j ed ealammehZ&aaasi%h BR6GR ihinPomd E asﬁnde hnﬁd (#8 taufﬁ orORéL apel t
SI nd Austlittshagmefri t(2m)nebndeﬁaee| olterBof f nung PYY 1] vdeRucRéoatagan(u&QQ)e i® dere Bredhne

sn%mﬂwrt bemmeme ldd%: nedes véanmeginieB $104) umemtﬁtl sind dend
Gas e|
Gbﬂ

én éug g S (2226) jev@ﬂﬁ Jﬁ eépe glelzahl von Vi fllfew f- -
e R e 3@5@&}’ bR R B v
20 dﬁe@"s ﬁlehncﬁdd’ﬂderfgb&eﬂh dd’afntdFéj Lé% ngfn eﬁﬁ@?&b@ﬁ%&.
(228)Gebme&hsm;\m dzzm 1230) G(3dije 20gl) ver b@ﬁdmgerszmde,rsculteﬂerauaneim Bkéine-l -

Aust rqeggﬂi’g ram bﬂﬂbl“h@@ncﬁeﬂe unt er &pmmer (22, 22/ 5018) vw%mfennungsdmck

k AT 0 T i sy
RUC ggterbaugrup )el dtea OQE& er- ord mhfgtqer rucl;ﬂsﬁgblam un?rI (et Bin %E{V?rﬁ_l ag

Jeinie Nunke rﬂ'&te (274 ze%e) aufw}v&l!he' s e| nes4. elonehtu){g Qachatspri€nn1 3/aiBdurdt el | en
auf - :Imse a@s;sbﬁoam dzmﬁ ciea;1 mftdneﬁs él stgek;nukewhr!et @gaais dasméusid&mhrdlzgoauf
b o HReBt cchon 423 i mral fotadeher o
22 Ak o v A &éﬂéﬂ'&? ﬁ&%ﬁﬁ@r echen *ﬁﬁuﬂﬁ m et dper e
und deschnitt 12262228, 230) s o, um di ﬁundal eérmzla de mit der

Gehaugioddys Cani bd (viddbei G2B&lsedbedBinRi | € aus Brennkammer (2, ’QEU R@8INderait verbunden
ver s¢336 BRiram \netmm tMWdeqn oberem IEndeBet dﬁ s ishcial ¢s sichim @b@ﬂmeb zwgemmt mne

e T VR S " ST R A K

wahr edifl o8 l‘\urﬁjI d?Ga H \ﬁésanthcﬂéh 'QBJeschlossen
Unt enninmk(gehwmgzsm efr@enfclanoﬂa aésal I 4yon ist) lheerr iRUGHse! paneAzkslaBdmt {11di ®1ofler ner
si neG 209\ derne Sppnmeind¢tungen @A2nen. ei Merlagsep.cng d!ﬁ)#ﬂSeﬁu Gaystem (267220)276)

mitej
gege AkBSh 1080 GaRk Bedb s Rel B8
(11023m)|e9fe@ascﬁ?ﬂh AdunG BEkbbsaltcm 28) 5abS€éhirE|&Beﬁhslass%3152 Dau?wéiétmle um
Bestant& eHh\pelswdEenAum seordohsingNBbé-26, 12. dédeVertgiland14Shber amwnmﬁrtuvh 11,

- Heflenda éf"’?e? #asmqees Aus & tauﬁ'f"s r ci'ende e ehnet |
dag ken ) dle 3’ ) bi | dffacy ﬂ%‘l ¥s Ende
,(3

absc Hé?rhﬁﬂia 8&045‘150 (551 érgm m ekfes Vbrnchtu Kﬂsﬁrué\%' nem
er st gmhenodheEinad (106X una\einom AesiaR (has und wobeis 1@ehhusmdssa:h ranet Nlerkmale nach

Br enh®&, eigtpginer Zhndeirpigigyngl diegun ver buneieem @228nsp@BIB) 1 &im Wt eren bzw. am

ober EipleiEsgfler Verbrepnung i der Bsemnkammasrch i m al i ger nei nen tangential von nit

ei ner ringform gen Ausnehrrung (234, £p2) der Brennkammer (22, 22'

218) weg erstreckt, versehen sind und wobei der mttlere Abschnitt vvobei,

di e Linge des primren Auslagrohres (228) einen .soichen Durchnesser

auf wei st, -daB (110,. 110') so gewghlt ist, daB die Verbren- sein oberes

und unteres Ende in die Ausneh- ¢s NUNg der Gase i mwesentlichen ,
abgeschl ossen nungen (234 bzw. 252) eingreift, wobei das- 45 ist, bevor
di e Gase das Auslagrohr (110, 110') Gehl use (200) ferner Spanneinri chtungen
(242, verl assen, und daB das Aus® aBsyst em (26, 220) 254) aufweist, um e
di e GCehauseabschnitte (226, femer einen Verteiler (146) unfait, der
ei nen 228, 230) mteinander zu kuppeln und - mt dem zvvelten
Ende des pr| mren Ausl ai- zw schen den Gehauseabschnl tten (226 228,

bei zubehal t en. so zah| re| che Ausl asse (1 52a b) aufwel st d| e um 13

y a0

Br ohr-

auf V\é tau 33)'“ um d';n e“"?ﬁf??ﬂ"tﬁ'ﬂ?ﬁﬁg >nach An q’i’e@ag e Ei;ﬁgﬁ%

%1



