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rake for braking a rotary u auxiliary brakes

ot her than the main brake. l@igmsbwlﬂ%?ﬁﬁﬁéﬁbr ake include an
exhaust brake for closing a shutter equi pped to an exhaust passage to brake
the rotar y500 Y 1nvBAfis, ©f an exhaust resistance, or an engine brake for
di schargi ng-conpressed arr inside a cylinder near the term nation of

conpression stroke to brake the rotary body by neans of the throttle |oss
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o1 kel y gl adeinr ot (B RiT AR S B ORI At Wil o By Bt
That is, angnmaie spegificaly, tephrilegy don bnpraving, the pxkaust mrepemvwheatha ty i s
i ncreased dyiiah) Bakb ™ Rfddseq, quantity during the operation of auxiliary
brake to the injection quantity corresponding to the accel erator opening.
Since the increase of fuel injection quantity is perforned with good
response, DesgriptiemdistheRdigted Arpl i ed excessively until the release of the
auxiliary brake is conpl eted, causing inconplete conbustion of the air-fuel
m xture to deteriorate the exhaust property. Therefore, in order to solve

t he above- nentBrakednie Heehiar siegplemting andstorringeeaicle can detalansifigdiptant

pr %\;i dit Ng & midie lbraky ﬁf_itsraﬁng@%twb@@wehglppdawbtcwhﬁ]ls Ic'amdi am{amﬁlbrakes |
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auxiliary e’ is operatin ) , and when_the at*xlllarg_brae IS
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gradual l'y . ] ically, the constitution of the present

i nvention I\;nggéslmﬁgﬂﬁg'bg?@é)ﬂel injection quantity is conputed based on
t he engi ne operating state, a nmaxi mum fuel injection quantity limting the
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t ting, and t Val u¢ bet the cf d hasic fuel
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t he L uel ifapkirjection quantitytiy geriormet rvith gobdueéspanjsepfuw!nenﬁsvﬁoc!?e_ s&ppﬁ:edj: ng
to this co ; : | Lr is :

i ect s on Ssbbl U e rhidesd bhind Alnfich Bike 5 cBffleta Yushg iodhplet
during thecqm*éusalpn@;ﬁthﬁaig&ql migtie tordateriorate threxbaHeYPrARYE- when t he

auxiliary brake is not operating, a second fuel injection quantity that is

Skt |1ary. brak D orere: BAvaR s sdtayi BHoVERTREReS cRliiealR WA sre
quantity. ffesent ingentienaintse at prpidieg ariuel rinjectiare quanijiy contsal devdaeiafyamnd
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fuel inj ecgohregpansedyringreinass|al &ip ARIUATY BeKehe sel ected fuel injection
quantity.
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. Therefore, if the first fuel injection quantity is set for exarrple to a

m ni mum val ue (nornmally "0)) the fuel consunption during the 43[59/ 1.0+ gf
auxiliary brake can be restrained. On the other hand, during the éUX'l 4 dlzy
brake is not operating, since the maxi mumfuel injection quantity limting
t he maxi num val ue of the basic fuel injection quantity is gradually

I ncreased corresponding to the elapsed tinme fromwhen the auxiliary brake
has been rel edsedjertib@achieve ¢lass abowd ebjest, #p:q)prqsehaheémics'eis coostisteadosumhabl e

t d i

b ake i s e Ldtfndrli e nidRPad 16 Whefer 241 afierp Bitke WGoraife 8hHb, Y
during t havhedcteenwsiiany brale s switehrdfreny aam@reppe@tleaﬁaf@f to; ar Q&Gf@tlﬁgar y
brake. 2 stahe a*fuehmébtlan dunarkity & walichdd e togbssents tonahi @itk opeeatinge

operation I a can reduced. Further, the exhaust property
whi | e mai r?? b&&gﬁgrpgg%gﬂggre@gﬁdbe i nproved during rel ease of the
auxiliary brake The constitution nmay be such that the second fuel

i nj ection quamﬁar%pbé.f.ban@f ?rﬁé&ﬂws?& R tah Fés"e‘h@ﬂﬂ/éhﬂ& fé)sddﬁethﬁLéFB%% time

from when the auxi I'1ar as peen,re ase Accord

S
conat 1t ut 18] InGFHaR quAstISGE SRMALRS DASECLER e SRR PPORING St BRI a
map or a lfwéillajecﬂm‘frquamﬂyumg thie Uppemtipitaofdhe leonhplied mxcbfazJer mjeutm si nce

the COWO'&%QE@MO bé‘%ﬁgﬁa %g? tfﬂgt H@&mﬁﬁ? fuéldﬁé?ﬂon':b'uél{fl on quan? tthe

constitutio

second fuérmnimq@ofaltendlq'uwmhet@mw beaked g@neé@tlngyaﬂefaérausﬁgoﬂd)n@xmw n
whi ch the fig)ghj ecﬁurﬁ@&arﬁn fha iy rta)duawy meieaéearc@s@@psﬂudlggwtﬁdﬁaaFé@@ﬁme tine

from when the bra been rel eas rdin hi s
constitut |f6’ﬁ“ L‘ Efa@ﬂ}%w?fhr%%%ﬁﬁqe&v l?aag%@ker 5ot i ng
to the rrarm,peralmghemdeb)e maﬂanﬁalwbemeaabecompptadcm fupl Immﬂoammnp’qml ed
by the co t.ak i I |

exui pped ehtyie rifm B B} et Hhafil H'sBldcion 2 v Hiet ol FfftyXor?
of the auﬁpﬂtfa‘r%'fq??mloﬂﬁeﬁﬁér ating, it is judged that the auxiliary brake
I's operating to conpute the maxi mum fuel injection quantity. According to

brake) the endihardi i tiRcorsRLh iy i vl BERSTS omtadhd s, bR A
maxi mum f urjection geantiy isycamputed aarthagnmewpéveitmmtm gaaRtity i duringoingke i s

conput ed idp e?étloﬁeé\‘séuﬂ ‘Bfraliehe e bfHar Hyr@k%énsth@wﬁtd %ralgé;ﬁ g?%/on of

bl f f t
the D EW"@@gr 16, 8 Bopandfus insc i SBahanuE seed A Shsreted cormtenehg: coent
i nvent i on;to 3he etapsed tithe-fromO@héh @he 2usifianysbrake isvnalbasart Mmleedfasatm esel
engl ne, o ket el HElnbRl RN JHURL tnEa he) colilied AERRIGA Gl O ! he

present invention Is a.flowhart show ng the control of
the fuel ilppelan gHaaUgrﬁnq >t,he basic fuel |nject|on quantity computed based on the

engine operating state, the smaller value is selected as a fuel injection quantity, and
the fuel injection device is controlled based on the selected fusl injection quantity.

Therefore, if the first fuel injection quantity is set for example to a minimum
value (normally “0”), the fuel consumption during the operation of auxiliary brake
can be restrained. On the other hand, during the auxiliary brake is not operating,
since the maximum fuel injection quantity limiting the maximum value of the basic
fuel injection quantity is gradually increased corresponding to the elapsed time from
when the auxiliary brake has been released, the increase rate is appropriately set
so as to enable to avoid excessive fuel supply state that may occur when the
auxiliary brake is released. Moreover, the fuel can be injected to the engine even
during the acceleration state immediately after release of the auxiliary brake.



.FIG 4 is a flowhart showi ng the subroutine used to conpute the nmaxi num
fuel injection quantity; FIG 5 is an explanatory view show ng 5 nap ~uged
for conputing the maxi mum fuel injection quantity of when the a xi/‘l(i"'a!ry[]ﬂ?_
brake is released; FIG 6 is a time chart show ng the various operations
related to the fuel injection quantity control; and FIG 7 is an

expl anatory view showing the effect of the fuel injection quantity control.
Det ai | ed Description of the Preferred Enbodi nent The present invention will

now be expl ai 1M f @W- méaﬁé ; LNGSary Tt resent

i nvention corrpn-‘re?]sles P ’efsr%e@t% Fggﬁsrrﬁerg%ﬁs&’ssﬁo I.Nn %gt'% -%ﬁ'agg@?? %E? &R

i nj ecti onP@UaRYGad; FuRPERithe exbaHst propsHy while maiiainingrgrad re§repse 6an
quantity bewaproved daringeslehsdef hbaiiliafy bragene. A maxi mum fuel injection
guantity conputing neans B conmputes a maxi mum fuel injection quantity
limting the upper limt value of the basic fuel injection quantity, as a
first maxi numlhaetonstijutioni mayqgbansuaty thati te isecentk fuelhinjeationanuantdyirisng

oper at i on; hhicar i b dedl r { ahi and as
(Rl iRy ()08 il 840 ety

a second X m

correspong%lfﬁ% bega reles8e@d time from when the auxiliary brake has been
released if the auxiliary brake is not operating. A fuel injection quantity
sel ecting nea | ec | 6t A Lt Vo r..val ue
et veen tho. caretBl BETs sl et e oS bl cctdh AR s

i nj ect i oncemRWEdiusingra e or Ajtakle; Meredias wiediioaiRe mapoand Bisslike ¢ampbe

i nj ecti onrRicbE Sinte IS BEMPBNEMS of MefaphridiBb ikdafs tddigequantity. . ~,
hor. 1-1=Y UL |~ " FIG 2 shows the whole structure of a diesel
engi ne equi pped with an exhaust brake and an engine brake, to which is

appl i ed t he f EFefthemjtles tdoastitgtiamtmay beoswarothaleas dbe ahagmunmtfeelniiiection

conbustio i kDG i s e Iy i ( i ’ erred
o as. fuchuEiidfe SEEORE W it faRiRhe Rlay b ESpbBaIlFIcRtAl 18la nBbTE " F1
di esel enifi WBich the fuglinjasdian auantity isreaticorresPeRdiag ite Jhe RlarsedetiMaf8QMbr ake.
The shutt @hed the agkiliarg brake i@s Béén Riledddai r actuator 5 controlled via an

el ectromagnetic valve 4, and perforns a function as an exhaust brake by
shutting the exhaust passage 2. Moreover, an exhaust valve 6 of the diesel
engine 1 is dAcpwding tai this eonstihjione the ageord fughinjegiiensquandityeisheamputed] ve 6
for a predpt RrdHiRG O HES! &8 tﬁ@@bytrgmbﬁf @m%dréﬂs@fofcﬂr'&égﬁﬁ?oﬁaétrOke,

di schar ges cqo{gE)res%Sd alr inside a conpustion chanber 1 a to performthe
br aki ng bfCtHBPAHPSPY the ¢JBRUIEAN her, a fuel injection device 8 is
di sposed to a cylinder head 1 b to face the conmbustion chanber 1 a. The

el ectromagnet | r%@s}e\f,ewﬂen LGl -cgeat.&ﬁial‘fbr%kéggré Qag’ﬁrﬂ@é td ﬂ:ieeérﬁéiﬁé‘ tﬂ@"i ce 8

are controlled by a control™ uni| mcorgmg&tl ng.a : C ocon&ge_. ‘The fuel
i nj ect i onCaitdianmayResyrh daali ¢t least ong A e@q&"aaé $ 15 SRPrapRMihig
sensor 10jddyeddrétebibizixiliary bexkel i opeatingrerdontpie dise avaximginniaeb rdeictionng
state, anatﬁ? tgt ation speed sensor 11 for detecting an engi ne rotation
speed Ne. tE)'ts fromthe opening sensor 10 and the rotation speed sensor
11 are respectively input to the control unit 9, to control an operation of

auxiliary br fh%c@f@?wgtte tgetrtbhtgiitgﬂorﬁ,tégﬂenivvrh&wérwwum&nraw Urakéﬁ,sgl@ohs?ﬁhet hef
engi ne operating sta et ec e,.openi ng_sensor e position of a
control | §§€?u%f rQ}FP'e%@c?'PQiﬂ? S,brag%é”ﬁop’e( ' %ﬁo@@ﬁ’p'%eﬁ?%é%?rﬁ%"?%ethgngi ne
oper at i ngnsxirnem fuel injection quantity during the operation of auxiliary brake is computed

if at least one of the auxiliary brakes is operating, thereby capabie of reducing the

fuel consumption even further.

Brief Description of the Drawings

FIG. 1 is a block diagram showing the structure of the present invention;



. Next, the fuel injection quantity control performed by the fuel injection
quantity control device having the above-expl ai ned constitution IFI r;lgﬁr) Ze‘LDZ

explained with reference to the flowhart of FIG 3. In step 1 (herel t

referred to as S1 ") sane for other steps), a basic fuel injection quantity

Tp according to the engine operating state is conputed. In other words)

based on the accel erator opening B detected by the opening sensor 10 and

t he engi ne r oFiRj ®8hows tth Neokesitrzted oy ditsel eabinei torwtiple ¢k fuehinjuctidd, t he

basi c fuel,,L Qi ] t] ' ce to a mp and
the like hgéﬁ%ﬁ(&?&ﬂ G%SFFC% éf%@ﬂ%h%@%%ﬁg”@”@@ se%ﬁg%'a corresponds to
t he basic fueFlGn} isa flowcharhshowing degmeential gf iedHel injestien Qpamlty.based on the
operating stagggof id B%Wdﬁﬁbl‘t' SHoWiRG B sulirobtitl Qséd R chmpt iHRdmiaRinfirder to
conpute the maxmum uel ‘injection quantity Tpmax limting the naxinum

val ue of {4RkINIEHOR QUEBIILY; nj ecti on quantity Tp. The conputation of the

nmexi num f uel FiGest isoangerpinatpryl view showisg 20 miap tusedhéormeamputing wae

|y et | 0N eITABBNE QSRR BPund S &y blaidsTs HAbggag ned vihet her or

not the basic an the maxi mum f uel

i nj ecti on quafiGi § '$p$nstb€ne \M‘ég §W'B§§|"€ \fatﬁ@PslcPﬂ%éfﬂer?nr%lﬁféﬁt for fherfuels
greater thettibReuan r@gmrbpghdl njection quantity Tpmax, the routine is

savanced, 18 g el B e RS PR

when the bertra. fuel injection quantity Tp is equal to or smaller than the
maxi mum fuel injection quantity Tpmax, the routine is advanced to step 5

(No), where the basic fuel injectio uantity Tp is set as the fuel
i nj ect i on%@&a@g&@mmgﬁﬁmer ' ds) the smaller value between

the basic fuel injection quantity Tp and the maxi mnum fuel injection

of Steps 3t niBaqRreert, Fuepi o Tive PcPxuafied M qtielehes Bathl he
means. | naseapp®)ied Heawings. i nj ection device 8 is controlled based on the

fuel injection quantity Te sel ected as above, to inject a predeterm ned

t of f mbust hamber 1 a. Th f step 6
Cor 1 asponds. 1 " RESSRELMVERTE BPBRTREERBPOBTRRaNEshgwa T BEE 57| cuchar -

showi ng the computing process of the maxi numfuel injection quantity Tpmax

in step 2. 1naShege el Faiilféc‘%ﬂ] %ﬂédt@; cbﬁv&ﬂﬁﬂf RSan Al mg&ﬂﬁﬂ{es”théé? fuel

auxiliary, brake I's oper i on on er or not t
auxi | i ary inedies qL@nBTﬁ{é?aéﬁﬂr?@ aneperatinggate ef re"&t%ﬁhpl e by judging whet her or
not the accel erator opening 8 detected by the opening sensor 10 is "0") in

ot her words, I mbr ake
is fulfilled. mﬁég'ﬁ{%ﬁé%&?rhs&gﬁkﬁ‘ﬁ ﬂ{/&%ﬂgﬁtﬂ{qd@%éﬂgr a%or% lr%lnﬁgﬁl ne is
advanced fuldnjegsionTuantty)limiting the vpres limitevaipe ofthe bas'c fuel injegtion quantity,

auxi | i ary gr gakst ﬁwd&ﬁﬁu@pﬁ!eatahjeemod fq@ahag}y whiehi re ﬂrévam'ﬁmrﬁ Q/afﬁlé?Riulﬁg( No) .

0ot L <o SRS by T3 A e A, il b Sced
maxi mum f meAximomefuel mnecimnqmarytltﬂ' [Nmims_gﬁadwaﬂysmclle@wd tdweSpemdlngj toctheon
quantity %rd Ftﬁﬁbefr&ﬂ%ﬁéd ?{é |l%\")?< btdkBnastBediftrelesal ithBiaikiTHA) akee,
which is no set to 0".

is not operatmg

A fuel injection quantity selecting means C selects, as a fuel injection quantity,
the smaller value between the computed basic fuel injection quantity and the
maximum fuel injection quantity.

A fuel injection control means E controls a fuel injection device D based on
the selected fuel injection quantity.



.In step 13, the fuel injection quantity (second maxi mum fuel inj ec;i‘cm.\,,-\,;-\q
guantity) corresponding to the el apsed tine from when the auxi [\i‘};lr&\‘.ﬁﬁdké“
has been rel eased is conputed as the nmaxi mum fuel injection quantity Tpmax.
At- this tinme, the fuel injection quantity is conmputed by referring to a map
in which the fuel injection quantity is set in relation to the elapsed tine
as showmn in FIG 5. The map is set so that the fuel injection quantity is

gradual ly increased stepw se corresponding to the el apsed tine. According

to the fuel inggct i ' ' , f uel
o ecti on quanithy SREHAR Wlole B of P HIeSR SN PHIPOEINE ot ShulEL

t he accel eifakerangpehenging rakeneswhigh, istappliepdhe fiel gniestien auantitgrcontrel

auxi | i ary duvidep of Sah Uhfdrhale8omdstidresrging |dcebidiy akett prederitUinendigrpm OFF

to ON. The the e t bra d t.ne engi.ne b tart to operate, and
the fuel i(ﬁFEed‘P"i‘eff:?ﬁ)'g%%g[%git?95:56'9%%0&'9@8“?&'%098{@@6%’%9 1ri ng tﬁe oper ati on
of the auxiliary brake. At this time, since there exists a tine delay in
th ti f SO E :

provi de. thei r ARt PIRLE S0Pk ARkel DRGREM RGRUBLEY it B erlith o

accel er at fonslting gnexhavsidrake. | The shutier 345 Srivenio piataibyian aipackeaial & o
accel er at exdniftelia® MaCae efReothayndtic Vavacs edrd pésmapafungtiod asanhedhagst

d i i B f 59 i h
P ber st g take i e R Skhief HATbAd g@%ﬁ%@rhél‘ffeﬁwggj% f% &bl g
t he auxi | idieseliengke tisydisposed with apdergingrb@ket/othekppemhthe, exhayst xalah
brake and hhg, SRsHAEMINEKD @e?éﬁr‘teéaﬁé‘é’r IheWrniindtioh b RomMPEdsidrs strokbTe

delay in the operations thereqof,” the auyxiliary brake Is rel eased with some
time del aﬂs%arg?ﬁ compresseq g Ipde @ usfigg Qﬁ?ﬁr‘bﬁ’ ﬁa&app gmy-ihe braking
cor r esponthyn@ettbrotileclogngi Ratherea fie! irjecticatdevice 8 isadisprsed tata cyfinder iedd t he

maxi nmum f I B i I IS j d ]
cor  espond hly t%gﬁhé%wﬂﬁ%ﬁ%* eHAEBRF S otk SoiToadrffE VEREr hBRAG 1o
been turneuakFrF? ambrihet tuel dnjectien devicge & areweeantioied bbia gandiol i wjib& i on
quantity TRcEmErdting aTRickoBIMPULE:. | nj ection quantity Tpmax is ,~ ~, N~
~ ~~~0z ~A;, v séelected as the fuel injection quantity Te, to control the
fuel injection device 8 based on the fuel injection quantity Te. As shown
in FIG 7, sintee fuetinjegien qudntity odnttchcleligeiis furthelr equijppedi with goaonening Tp i s
[Lmted bysgridBr TBXoMUAeG drhectidraftr Bl %0 EATEY enBiifeCanirifing Witesuppl y
can be prevented imedi atery arter releasing the auxilirary, brake, apnd the
exhaust praferd yolrlion sRegde8enssr &1 05 GIGFHY AN, eRBiPeo(Riation lf’E’PeeaHebe

i nj ected | Oupdtsationy th?t@psen‘l@d; eseisog tthenduitid iratayiohr spesd eefai;rbﬁ ng aee
secure go [ 1 ion
3. he matrReaNNafed bihe F§ht?&3’gﬁ?%»?§@%€%ﬁéﬂ el CabiE R S, 2T
brake can 'glerptiobadesljniestiorguartity. niastaad efihe iengine erpsatingFiate idekeciRmint ity

i S increaspttly ggbihd ¥eRsti 107864 Pb¥itioh B3 ecwhtiol levet BY ah ediRinicc Bevernon FI G
an I nter pOl ation oper ation

5. Further en using the shawn in Fl

i's perforn@&Y\g%m‘E’ﬁaﬁantg‘f?emPﬂgﬁﬁ? ﬁT@E?iOBﬁrad'SgrﬁtﬁﬁFy can be increased gradually
and snoot hly, Mreover, the maxi num fuel injection quantity Tpnmax can be .
conputed only i0h BESntt) TBnRbIlolhnBd 15! tRé $ifel Hjeétith g‘:ﬁﬂ'ti yary
brake, and af gfghf ﬁg{’fﬁ@fiﬁ%@ggﬁglﬁgg(}ytona f’%(ed ){a[bge. gn)e a{%o e xpl.t}l' ned
enbodi ment Qi device hRXingathe \AkeYe-erRlaingde SARSUINA, Wilh P8 SXRIEMPLIVED 4

di esel engref@rentelto tht fliosvchhr@f PiGS3.bl e to apply the present fuel injection
guantity control device to a gasoline engine. [Industrial Applicability) As
expl ai ned, the present invention can be %)%I ied to a diesel en% ne or a
gasol i ne engi & siBprit derainafieniefartadelo amdS toRBMPYRE eer SleRfr daRE fusk

tT ecgnol ogyinﬁ&tigﬁauahﬁt?natudc&diﬁgitb%ﬁkyengsne operbting statd-iscomputdd. ~Weottlei m

o be Cancvevordes, based on the accelerator opening 6 detected by the opening sensor 10 and
the engine rotation speed Ne detected by the rotation speed sensor 11, the basic

fuel injection quantity Tp is computed with reference to a map and the like not

5



. 2. A fuel injection quantity control device of an internal conbgstion"ﬂuﬂz
. . - - . - - . . . . 'ﬁJU/.
engi ne conprising: basic fuel injection quantity conputing rmeans §ofr
conputing a basic fuel injection quantity based on the operating state of
an engine; maximum fuel injection quantity conputing nmeans for conputing a
maxi mum fuel injection quantity limting the upper limt of said conputed
basic fuel injection quantity, as a first maxi numfuel injection quantity

which is shewni nThamreeésseofveRip arcartespbhds fto lthakeasics fmdanjatiiotg quantityas a
second na . injection quantity that is gradually increased
corresponéb%%%aﬂﬁ?n& apsed tinme fromwhen said auxiliary brake has been
rel eased, and exceeds said basic fuel injection quantity imediately after
brake. | 5 ngt _gmerdb o/ Rsel O the URHEUR Stoks NS MIBIIRS Crahas8 dubtouiens! | ary
setocti ngoaled B pier 1 kometietnamanima e ecler ALRRUK he B0 mLER 58 d
conput ed besdrauduedlue rgf ehe | basio fush tinjegtiean duantityd Tpax i Thencérmplitation exftthen
quantity; i i i t i L AAlection
devi ce. balEmititiuel Reibh Hafff, FthelBaMEsidhius 1B S Magitifniubl fiediBheC: | o1
quantity SEARY¥YCOTPUliR@MEBNEN i nt ernal combustion engine according to claim
2, wherein said second fuel injection quantity is increased stepw se
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quantity. 10 EiG, 4 is a flowchart showing the computing process of the maximum fuel
injection quantity Tpmax in step 2.

In step 11, determination is made on whether or not the auxiliary brake is
operating. The determination on whether or not the auxiliary brake is operating
can be made for example by judging whether or not the accelerator opening 6
detected by the opening sensor 10 is “0", in other words, whether or not the
operating condition of the auxiliary brake is fulfiled. Then, when the auxiliary
brake is operating, the routine is advanced to step 12 (Yes), while when the
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auxiliary brake is at a minimum value, which is normally set to a fixed value “0”.

In step 13, the fuel injection quantity (second maximum fuel injection quantity)
corresponding to the elapsed time from when the auxiliary brake has been released
is computed as the maximum fuel injection quantity Tpmax. At this time, the fuel
injection quantity is computed by referring to a map in which the fuel injection
quantity is set in relation to the elapsed time as shown in FIG. 5. The map is set
so that the fuel injection quantity is gradually increased stepwise corresponding to
the elapsed time.

According to the fuel injection quantity control device explained above, the
fuel injection quantity control as shown in FIG. 6 is performed. That is, when the
accelerator opening 6 becomes “0”, the operating condition of the auxiliary brake
is fulfilled, and the auxiliary brake signal turns from OFF to ON. Then, the exhaust
brake and the engine brake start to operate, and the fuel injection quantity is
switched to a value of during the operation of the auxiliary brake. At this time,
since there exists a time delay in the operations of the exhaust brake and the
engine brake, these brakes provide their maximum brake power with some time
delay after the accelerator opening & turns “0”".

If the accelerator pedal is operated to accelerate the vehicle speed and the
accelerator opening 6 reaches a predetermined opening 6, (for example, 5%)
under such a state, since the operating condition of the auxiliary brake would no
longer be fulfilled, the auxiliary brake signal is turned from ON to OFF. Then, the
exhaust brake and the engine brake are released, but since there exists a time
delay in the operations thereof, the auxiliary brake is released with some time delay.
At this time, the basic fuel injection quantity Tp corresponding to the engine
operating state is increased at once, but the maximum fuel injection quantity Tpmax
is gradually increased stepwise corresponding to the elapsed time from when the
auxiliary brake signal has been turned OFF. Then, the smaller value between the
basic fuel injection quantity Tp and the maximum fuel injection quantity Tpmax is
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on the fuel injection quantity Te.

As shown in FIG. 7, since the upper value of the basic fuel injection quantity
Tp is limited by the maximum fuel injection quantity Tpmax, excessive fuel supply
can be prevented immediately after releasing the auxiliary brake, and the exhaust
property is improved (refer to region A). Moreover, fuel can be injected
immediately after releasing the auxiliary brake, enabling to secure good response
after releasing the auxiliary brake (refer to region B).

The maximum fuel injection quantity Tpmax when releasing the auxiliary
brake can also be computed using a map in which the fuel injection quantity is
increases gradually and smoothly, instead of using the map shown in FIG. 5.
Further, when using the map shown in FIG. 5, an interpolation operation is
performed so that the fuel injection quantity can be increased gradually and
smoothly. Moreover, the maximum fuel injection quantity Tpmax can be computed
only for a predetermined time after the release of the auxiliary brake, and after that,
can be fixed to a fixed value.

The above explained embodiment refers to the case where the preset
invention is applied to a diesel engine, but it is also possible to apply the present
fuel injection quantity control device to a gasoline engine.

[Industrial Applicability]
As explained, the present invention can be applied to a diessl engine or a

gasoline engine mounted on a vehicle, and contributes to improving the technology
in the automobile industry.
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comprising:

basic fuel injection quantity computing means for computing a basic fuel
injection quantity based on the operating state of an engine;

maximum fuel injection quantity computing means for computing a maximum
fuel injection quantity limiting the upper limit of said computed basic fuel injection
quantity, as a first maximum fuel injection quantity which is the minimum value when an
auxiliary brake is operating, and as a second maximum fuel injection quantity that is
gradually increased corresponding to the elapsed time from when said auxiliary brake has
been released, and exceeds said basic fuel injection quantity immediately after the release
of said auxiliary brake has been completed when said auxiliary brake is not operating;

fuel injection quantity selecting means for selecting, as a fuel injection quantity,
the smaller value between said computed basic fuel injection quantity and said maximum
fuel injection quantity; and

fuel injection control means for controlling a fuel injection device based on the
selected fuel injection quantity.

3. The fuel injection quantity control device of an internal combustion engine
according to claim 2, wherein said second fuel injection quantity is increased stepwise
corresponding to the elapsed time from when said auxiliary brake has been released.

4. The fuel injection quantity control device of an internal combustion engine
according to claim 2 or claim 3, wherein said maximum fuel injection quantity computing
means computes said second fuel injection quantity by referring to a map in which a fuel
injection quantity is set corresponding to the elapsed time from when said auxiliary brake
has been released.

5. The fuel injection quantity control device of an internal combustion engine
according to any of claims 2 through 4, wherein when a plurality of auxiliary brakes are
equipped to said engine, said maximum fuel injection quantity computing means judges
that the auxiliary brake is operating to compute the maximum fuel injection quantity
when at least one of said auxiliary brakes is operating.

6. To be cancelled

7. A method for controlling the fuel injection quantity of an internal combustion
engine comprising the steps of:

computing a basic fuel injection quantity based on the operating state of said
engine;

computing a maximum fuel injection quantity limiting the upper limit of said
basic fuel injection quantity as a first maximum fuel injection quantity when an auxiliary
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basic fuel injection quantlty and said maximum fuel injection quantity; and
controlling a fuel injection device based on the selected fuel injection quantity.
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