SPECI FI CATI ON | NTERNAL COMVBUSTI ON ENG NE W TH FUEL
JO NT BLOCK AND METHOD OF ASSEMBLI NG FUEL SYSTEM
Technical field The present invention is applied to

i nternal conbustion engi nes having fuel injection
val ves such as diesel engines and gas engi nes, and
relates to an internal conbustion engine which is
constructed such that high-pressure fuel froma fue
injection punp is SEHRECEEICA®IONE! injection valve
nmounted on a cylinder head through a fuel path

provi ded inside the cylinder head and a nethod of
assenbling the fuel system of the engine. Background
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Background art

Insomeof diesel engines, high-pressure fuel fedunder
pressure from a fuel injection pump is supplied through
a fuel pipe joint and a fuel supply path formed inside
a cylinder head to a fuel injection valve mounted on
the cylinder head at the central part thereof.

In FIG.6 is shown an example of conventional fuel
systenlinside the cylinder head of such a diesel engine.

In FIG.6, reference numeral 101 is a cylinder head,
100 is a fuel injection valve fixed in the central part
of the cylinder head 101. Reference numeral 51 is a
bar-shaped fuel connector having a fuel supply path 3

bored in it for allowing high-pressure fuel to flow




cylinder head 101, and a threaded part 50 at the front

end part thereof is screwed into the fuel injection

valve 100 thereby to make the end part 51 of the

t hreaded part of the fuel connector 51 to be pressed

to the fuel injection valve 100 for |iquid-tight

contact thereto. Further, the inlet part of the fue
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vertically in the central part of a cylinder head, the
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toathread 56 formed at the rear endpart of the connector.
To the union joint i1s connected a fuel injection pipe
54 not shown in the drawing. Reference numeral 100a is
2 seat part where the end part 51 of the fuel connector
51 contacts closely to the fuel injection valve 100 for
liquid-tight.

According to the art disclosed in Japanese Laid-Open
Patent Application No.5-195906, an end of a fuel pipe
is connected to the top end part of a nozzle holder fixed
vertically in the central part of a cylinder head, the
fuel pipe extends horizontally in the space inside the
cylinder head cover to be supported by the side wall
of the cylinder head cover with the other end of the
fuel pipe being protruded from the side wall of the

cylinder head cover, and a union joint attached to a

fuel injection pipe for high-pressure fuel from a fuel



In the conventional art shown in FIG 6, a fuel supply
systemis provided which is constructed such that the
union joint 53 is screwed-in onto the male thread 56
at the joint part of the fuel connector 51 of which
the front end part is connected to the fuel injection
valve 100 and the fuel injection pipe 54 is connected
to the wunion joint 53 for high-pressure fuel fromthe
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of the fuel connector 51 and the internal surface of
the through hole 10lc in the cylinder head 100 to flow
to be returned to a fuel tank, so the number of parts
increases. In addition, as the fuel return system 1is
provided separately from the fuel supply system and
connected to the cylinder head by mean of screw thread,
the number of joining parts of the fuel system consisting
of the fuel supply system and fuel return system to the
cylinder head increases, resulting in increased
man-hours for assembling the fuel system about the
cylinder.
Furthermore, in the prior art like this, as the fuel
supply system and fuel return system are connected
separately to the cylinder head as mentioned above, the

number of provable parts of fuel leakage increases, for

thenumberofpartsofscrewconnectionofthefuelsystem




Pat ent Application No.5-195906, an additional nenber
is required to forma fuel return path in the fue
pipe which is connected to the top end part of the
nozzle holder fixed in the central part of the
cylinder head and extends horizontally to be
supported by the side wall of the cylinder head cover
to protrude fromthe side wall of the cylinder head
tccoviee ty bendemndoted itcitdeskuwel injection pipe, so
there are problens that the nunber of parts
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occurrence of fuel leakage increases, similarly as in

the case of the conventional art of FIG.6.

Disclosure of the Invention

The present invention was made in light of problems
in prior art, and its object is to provide an internal
combustionenginewitha fuel systemwithwhich the number
of parts of the fuel system about a cylinder head is
reduced and further probability of occurrence of fuel
leakage is reduced by integrating a fuel supply system
and fuel return system about the cylinder head.

To achieve the object, the present invention proposes
an internal combustion engine with a fuel joint block,
the engine being constructed such that high-pressure
fuel fed under pressure from a fuel injection pump is

supplied to a fuel injection valve mounted on a cylinder




hi gh-pressure fuel flows and a fuel |eak path are

arranged is installed detachably on said cylinder

head, a fuel path leading fromsaid fuel injection

punp is connected to an inlet provided to said fue

joint block for high-pressure fuel entrance, and an

hi gh- pressure fuel outlet provided to said fuel joint

bl ock is connected directly to said fuel supply path
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fuel path). In the invention, it is preferable that a
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head side fuel path is inserted into a through-hole
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fuel path is inserted into a through-hole proﬁided in
a boss provided to the cylinder head and said fuel joint
block is installed on said cylinder head such that an
end of said fuel connector is brought into close contact
Wwith said fuel injection valve for liquid—tight'and the
other end of said fuel connector is brought into élose
contact with said fuel joint block for liquid-tight.
The present invention also proposes a method of
assemblinga fuel systemof aninternal combustion engine
comprising a step of mounting said fuel injection valve
to said cylinder head, a step of inserting aioaf—shaped
fuel connector havinga fuel pathinit intoathrough-hole
provided in a boss provided to said cylinder head, and
a step of fastening an integral type fuel joint block

having a fuel supply path through which high-pressure



into close contact wwth said fuel injection valve and
said fuel joint block respectively for liquid-tight
for said fuel supply path. According to the
i nvention, as the fuel system about the cylinder head
I's constructed such that the integrated type fue
joint block in which the fuel supply path through
whi ch high-pressure f uel f |ows and fuel |eak path
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sali® nEykhock, §§ﬁe%;gy§[y for liquid-tight, reliable
connection of the fuel supply systemand fuel return
systceyt d Onighe ocy hienderv hiead oegn e tasd abhé $hedst@n about
only one joining place without the need for providing

t hteheyfluel dsuppt yd systemsandu tield saiclir thaystB@M integrated
separately, as a result the nunber of constituent
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fasteni ng by nmeans S as nentioned above,
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side is inserted into the through-hole provided in the
boss provided to the cylinder head, and the fuel joint
block is fastened to the cylinder head by means of bolts
such that each of both ends of the fuel connector is
brought into close contact with the fuel injection valve
and fuel joint block respectively for liquid-tight,
reliable connection of the fuel supply system and fuel
return system to the cylinder head can be established
at only one joining place without the need for providing
thefuelsupplysystemandfuelreturnsystemseparately,
asaresultthenumber of constituent partscanbereduced.

Further, according to the invention, the fuel supply
system and fuel leak system can be connected at only
one joining position only by installing the fuel joint

block having in itself the fuel supply path and fuel



and fuel return system separately as is in the prior

art, man-hours for assenbling the fuel system about

the cylinder head can be reduced. Furthernore, as

reliable connection of the fuel supply system and

fuel return systemto the cylinder head is nmade

possi bl e at only one joining position, the connection

of the fuel injection pipe in which high-pressure
lefaielrétaws tonthe fep i nileakhead s ol itManatedi and 4 heead

connection of the fuel return system to the cylinder
ankedd chanbaeffectednst odnlbe bhe pesineindn, ocnas above, so
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formed between the outer periphery of said fue
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tothe cylinder head canbe effected at ocnly one position,
as a result the number of connection places of the fuel
systemby screw-inconnectionisdecreased and the number
of places where fuel leakage may occur is decreased
compared with the prior art in which screw-1in connection
places of fuel system increase, and occurrence of fuel
leakage can be suppressed.

In the invention, it is preferable that a fuel leak
path is formed between the outer periphery of said fuel
connector and the internal surface of said through-hole
provided in the cylinder head, and said fuel leak path
is connected to said fuel leak path in said fuel joint
block.

With this construction, the fuel leak path formed in
the cylinder head can be connected to the fuel leak path

in the fuel joint block at the same time when connecting




Further, in the invention, it is preferable that a
sealing portion where an Oring is fitted to is
provided in a connecting part of said fuel joint

bl ock and said cylinder head for sealing said fue

| eak path against |eakage to the outside. Wth this
construction, |eakage of |eak fuel can be reliably
prevented by such a conpact structure as to only
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lejediageblteack has omtresdbt production cost can be
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é&r%‘%}ucﬁ%veeaﬁﬁﬂeéWoﬁuﬁn Wt GPERGICE hétrftmetum ms to
ock and ection,valve becones conp

e HL8I %n%%tg'ﬁ%ngcﬁgmﬁp?nCPﬁ§?%EFn9nQ%fFoﬁf the

fuel jeint block and cylinder head.

An internal combustion engine with a fuel joint block
according to claim 1, whérein a gasket plate is placed
between said fuel joint block and said cylinder head
at their joining part, and said fuel joint block is
fastened to said cylinder head by means of bolts with
sald gasket plate between them.

With this construction, the fuel joint black and
cylinder head <can be Jjoined firmly preventing
high-pressure fuel from leaking at the joining part by
virtue of the gasket plate.

Therefore, structure of the joining part becomes
compact resulting in a compact structure of the fuel
joint block, as a result production cost can be reduced.

Further, it is preferable that an end of said fuel
connector is connected to said fuel injection valve by

screw-in connection.



valve. It is also preferable that each of both end
sides of an annular ring connector is received in a
reception hole provided in said fuel joint block and
in a reception hole provided in said cylinder head
respectively for liquid-tight. Wth this
construction, alignnent error between the |joining
part of an end of the fuel connecter to the fue
j oiirth WioTk abd sttheadoiikimng penheoft itde othacndeobr the
the fuel connector to the fuel injection valve can be
fysr levenired thyo ¢ hexrgfitverl ng vé ¢ hibhevailng connent ®r.ompact,
Brief Description of the Drawings FIG1 is a sectiona
fog dfoffuné Foenehisteni 8fsemevwead rist tembollitaent nglsout 1 on
t.he cylinder head of a diesel engine according to the
€Sent invention. FIG2 is a sectional view along
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system of a prior art. Best node for enbodi nent of

hotlee pnventden Anprsefedr eq lembodirmeria df reke presestly for

dinvention will now be detailed with reference to the
ligorbdpadyiiy. drawings. It is intended, however, that
unl,

Wl%%?this construction, alignment error between the
joining part of an end of the fuel connecter to the fuel
joint block and the joining part of the other end of
the fuel connector to the fuel injection valve can be

prevented by the centering with the ring connector.

Brief Description of the Drawings

FIG.1 is a sectional view of the fuel system of the
first embodiment about the cylinder head of a diesel
engine according to the present invention.

FIG.2 is a sectional view along line A-A in FIG.1.

FIG.3 is a sectional view as in ¥FIG.1l of the second
embodiment.

FIG.4 is a sectional view as in FIG.1 of the third
embodiment.

FIG.5 is a sectional view as in FIG.1l of the fourth

embodiment.




particul arly specified, dinensions, materials,
relative positions and so forth of the parts in the
enbodi ments shall be interpreted as illustrative only
not as limtative of the scope of the present
invention. FIG1 is a sectional view of the fue
systemof the first enbodi nent about the cylinder
head of a diesel engine according to the present
| BViEnt 6 drs aFd &2 fich Al vsiesl izonah FIewiabenghkimes Adystem
in FIG1l. FIG3 is a sectional viewas in FIG1 of
oft e Beded ®nbodinent, FIG 4 is a sectional view as
in FIG1 of the third enbodinent, and FIG5 is a
sectional viewas in FIG1 of the fourth enbodi nent.

First _enbodi ef to FIG1 and FIG 2
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bar - shaped fuel connector having a supply
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first embodiment about the cylinder head of a diesel
engine according to the present invention. FIG.2 is a
sectional view along line A-A in FIG.1. FIG.3 is a
sectional view as in FIG.1 of the second embodiment,
FIG.4 is a sectional view as in FIG.1 of the third
embodiment, and FIG.5 is a sectional view as in FIG.1
of the fourth embodiment.

[First embodiment]

Referring to FIG.1 and FIG.2 showing the first
embodiment of the invention, reference numeral 101 is
a cylinder head, 100 is a fuel injection valve fixzed
in the central part of the cylinder head 101. Reference
numeral 2 is a bar-shaped fuel connector having a fuel
supply path 3 formed therein and it is inserted into

athrough-holel0Olcinaboss i0laprovidedtothecylinder

healel.ThefuelconnectorZispressedbythetightening
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to the cylinder head 101 detachably by neans of a
plurality of bolts 11 inserted through bolt holes Ic
of the block 1. Reference nuneral |Ib is a spigot part
protruding from the fuel joint block 1 and inserted
into a reception hole 101b provided at the inlet of
the through-hole 101c for inserting the fue
connector 2 with an Oring 9 provided on the outer
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hofllée'ldl%ﬁnﬂﬁwg CQmMIyR gﬁ 185 fof 3 ek, | 8aky A4 01

formed | j ol nt
for inserting the fuel connector 2 with an O-ring 9

provided on the outer periphery of the spigot part for
liguid-tight. Therefore, by inserting the spigot part
lb of the fuel joint block 1 into the reception hole
101b and tightening the fuel joint block 1 to the cylinder
head 101 by means of a plurality of bolts 11, an end
of the fuel connector 2 is brought into pressing contact
with the fuel injection valve 100 by way of the seat
100a for liquid-tight and at the same time the other
end of the fuel connector 2 is brought into pressing
contact to the fuel joint block 1 by way of the seat
7 for liquid-tight.

The outlet side of the fuel supply path 5 in the fuel
joint block 1 is connected directly to the fuel supply
path 3 in the fuel connector, and a fuel injection pipe

leading froma fuel injectionpumpnot showninthedrawing
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Wth this construction, the connection of the fue
| eak path 2a in the cylinder head 101 to the fuel |eak
path 4 in the fuel joint block 1 can be established at
the same time with the connection of the fuel joint
block 1 to the cylinder head 101 wi thout additiona
man- hours. The outlet of the fuel |leak path 4 is
connected to a fuel return pipe through the
is poermedtanytof tae oulllet jqdohotlatheokuele d ftdh il et
and the outlet joint being not shown in the draw ng.
ofl thdeffugel sypdm afathe di esel engi ne constructed
li ke this, the high-pressure fuel fed under pressure
f%\onﬁlﬂﬁé |]fﬁ‘@5t|Rﬁ1tburﬁjatﬁﬁouéﬁrﬂl@f@@lt‘fﬂ@l?eotﬁl@ﬁ outer
% e fuel ggl path_ 5 through the
Pl e aaE L% A Pt %é%&h%hﬁ“é@tfu%ﬂwm‘éace

f | 5
AN AP 8 PRGB! W e
oﬂlﬁﬂecﬁﬁ@%nf%a% g heobn ﬁgnfgékéget%ﬂgm§ﬁ LM 1cak

chanber not shown™ In the rawm ng fromthe f
paith et Fer el venlQt e Tbaelleatom%l d1o8xt he fue'
i njection valve 100 flows through the fuel |eak path
28 igur roundi ngrister outedron pet hphergnwécthef uef the fuel
connector 2 to enter the fuel leak 12 path 4 in the
lefkelrg ohnE abliock e apdl finclesr imeodsaiod taetheefuedl leak
pi.pe through said outlet joint not shown in the
Paddavi ng? The Faad fuRlnfl J@ﬁ@d@ki% ¢hE P@eleslfe%]Rllﬁéter@ at

th|ssgrev%nted fr n1|eak|n S|de

I.n
t IS gyt kdge éjf Iléjé}(o?E chek}eJ%lnt block
1 @5%&@@ L8l g(bh%a%vl%tictﬁwfl%&m?a&&di%ﬁ% (AE - Bours.

to provi ring inthé joining part
The outlet of the fuel leak path 4 is connected to

a fuel return pipe through the intermediary of an outlet
joint, the fuel return pipe and the outlet joint being
not shown in thé.drawing.

In the fuel system of the diesel engine constructed
like this, the high-pressure fuel fed under pressure
from the injection pump through the fuel injection pipe
flows into the fuel supply path 5 through the inlet joint
la and is fed to the fuel injection valve 100 passing
through the fuel supply path 5 in the fuel joint block
1 and the fuel supply path 3 in the fuél connector 2
to be injected into the combustion chamber not shown
in the drawing from the fuel injection wvalve 100.

The leak fuel from the fuel injection valve 100 flows
through the fuel leak path 2a surrounding the outer

periphery of the fuel connector 2 to enter the fuel leak
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joint block 1 and cylinder head 101. According to the
enbodi nent, as the construction is such that the fue
joint block 1 provided with a fuel supply path 5 for
all owi ng the high-pressure fuel to flow through and a
fuel leak path 4 for allowng leak fuel to flow
through is installed detachably on the cylinder head
101, the bar-shaped fuel connector 2 having the fue
pastipphy ipatthhd theski folisd Nsebted 1 MAGt M ows into said
t hrough- hol e 101c provided in the boss 10la in the
fusyl i ndérnuteadib@l, tandutgte fael jooitntebl gekidti 8ot shown
installed on the cylinder head 101 and fastened by
inddie dFawWHe g boThs 1eado fiwal Bovly iendsiof thiee fluel leak
nnector 2 are pressed against the conical seats
Pafﬁb

2 AfdPF OFSPhES del o™i hFacdtli v %Ht??éci%obénéhﬁwéj ring
bl.ock 1 t | t

Forh ol oHASE | BReof T8 IFuet £ s 85 y 895 chitahy can be

pﬂé@%nﬁ@d”fbﬁié%@ptﬁﬁtQ%cﬁyé B@ﬁ?$§§dcg%%§§ﬂchon as

establ i shed at onl e jolning
tdlﬁi@bhwﬁléﬂeOL%ingohﬁtﬂH@CFolﬂEW@n aﬂﬁ“%?'@ﬁé“?uel
fuel supply path 5 and the fuel leak path 4 on th
Jodylt ndédieat 2@H anglfasteni ngaky Ieans of bolts 11
Therefore, it is not necessary to provide the 13 fue
sﬁﬁ@%ﬁ@y§gemQﬂﬁhéL%mbpémm&nsysaentgaannetyuqtn@B is
n the prior art, and the nunber of parts can be
S%Céau*c%a Edre h%velad@oirrdt n§les k he @ﬁ@mmtwafcwe a fuel

stmnﬁ d fuel em can

SWRRw%cPE? t5oﬁpf % Or&qﬂr1h%g§?% nPGﬁ%F%Qe fuel to
EPHAL LG N fUB A o BB RV NEOL" 1 PELT N e
fuel to flow through is installed detachably on the
cylinderhealel,thebar—shapedfuelconnectorZhaving
the fuel supply path 3 therein is inserted into the
through-hecle 101lc provided in the boss 101la in the
cylinder head 101, and the fuel joint block 1l is installed
on the cylinder head 101 and fastened by means of the
bolts 11 sc that both ends of the fuel connector 2 are
pressed against the conical seats 100a and 7 of the fuel
injection wvalve 100 and the fuel Joint block 1
respectively for liquid-tight, reliable connection of
the fuel supply system and fuel return system to the
cylinder head 101 can be established at only one joining
position by installing the fuel joint block 1 having
therein the fuel supply path 5 and the fuel leak path

4 on the cylinder head 101 and fastening by means of

bolts 11. Therefore, it is not necessary to provide the
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fuel |leak path 4 on the cylinder head 101 and
fastening by neans of bolts 11 as nentioned above, so
it is not necessary to connect the fuel supply system
and fuel return systemseparately as is in the prior
art, man-hours for assenbling the fuel system about
the cylinder head 101 can be reduced Furthernore, as
reliable connection of the fuel supply system and
fufalel snetplrn systtem t antihe yli peeruhead yk@leni sepRdeately
possible at only one joining position, so connection
asofi¢ henf obk iPrjleet i @antpi perd nt ki olombe ghe pr pasure can be
fuel flows to the cylinder head 101 is elimnated and
rqHec8B8nnection of the fuel return system to the

i head can  be effected at only one position,
fu nEl’ Shr 12 ERE St oft %l%%@db%quo@%ffvc% supply

syt ite TUP AL i S uER Hhade i oRtur T ©nly
orndeci£ased g gHHE%EQnW5H1§*E§ ?QEa@flﬁg MRLCR o q joint

Screw 1 n connecti on p aces of system I ncrease.

b 1[c%eE oRd varmpdi Aeftls d 10f t heesesnnd §HB% Iﬁ%létﬁh@%dé‘ the
FIG 3, a gasket plate 20 is placed between the

fyedi niegkfpeeh @ oh the fuel indé v digrd bl ®Ckaddand sthehing
joining face 10l e of the cylinder head 101, the fue

by} giqangl edk b1 §si Adt &l ¢ edeon itdresdcgbionder - fead t1Gls not
and fastened by neans of bolts_ 11 for_ [liquid-tight

n%ﬁ%%sﬁﬁg'&ﬁﬂ?H&Wﬁ?%c?h@aﬁﬁﬁlbﬁWHEJYeﬁMﬁQ#mea@ﬁ fuel

th Kk t | at e 20. rdin t he enbodi nent, as
e %3,891 o{anaelg?Sglz ngzf’nlﬁg?glhrﬁ]%alprrﬁﬂf'tIBaPhélourS

fo%ygéggﬁleQ%L%Hebfu%ﬁesystem about the cylinder head

101 cén be reduced

‘Furthermore, asreliable connectionof the fuel supply
system and fuel return system to the cylinder head 101
is made possible at only one joining position, so
connection of the fuel injection pipe 'in which
high-pressure fuel flows to the cylinder head 101 is
eliminated and the connection of the fuel return system
tothe cylinder head canbe effected at only one position,
as a result the number of joining positions of the fuel
systemby screw-inconnectionis decreased and the number
of places where fuel leakage may occur is decreased
compared with the prior art in which screw-in connection
places of fuel system increase.
[Second embodiment]

Inthe second embodiment shown in FIG.3, agasket plate

20 is placed between the joining face le of the fuel
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intermedi ary of the seat plate 20 so that
hi gh- pressure fuel does not |eak out, the
configuration of the joining part becones conpact
because the spigot part Ib protruding fromthe fue
joint block 1 of FIG1 is dispensed with, and the
fabrication of the fuel joint block 1 becones easier.
O herwise is identical in construction to the first
j ceinbodb rentk, lanchCansd i {aent npartscd dent iecak tad keseinder
of the first enbodi nent are designated by the sane
hegad et €dce Nugefalsl j Fhid lehbodi Mentd limstthwelibiorbn the
enpodi nent shown in FIG 4, a screwin connection part
cyslpt pdegr HFEafed G ape fesmiatepdry Beanshe ff ieilts 11 for

ar 2 and fuel injection valve_ 100, and the

lﬁﬁﬁwgg%ﬁﬁQ?oWﬁfﬁsHﬂﬁné&%ﬁlFSt?@fFG& FfAPE&T oRY the
e>¥ﬁ%¥ 110 by sere égk%%nngftkonQ ccording to the
e O%I | C R on “of

ment, j oi ni onst ructi t he fuel

carnest 95 ng £ the 48l o bk Gt Pgaryf’i‘éll{@ £094 g%.'lxptetboldck

sinplified” OGherwse is identic in construction
1 the Hd sfoiggbedifmenil yand €arstiiiuentcRahlcs d degt 'E%lthe
to those 15 of the first enbodi nent are desi gnated by
inthersane a refef arte swatrplstd Pausthterdodingntbrigssure
the fourth enbodi nent shown in FIG 5, each of both
fusid disfe 1 of laa Bk ar thengoedrimeet ot 140 iosf tédceijvething
on hole if of the fuel joint block 1 and

in a.recepti
Paht a l’?“‘e‘é@&ﬁson Horeafdif HBictHEcyltitflerspéd@tiopart 1b
protruding from the fuel joint block 1 of FIG.1 is

dispensed with, and the fabrication of the fuel joint
block 1 becomes easier.

Ctherwise is identical in construction to the first
embodiment, and constituent parts identical to those
of the first embodiment are designated by the same
reference numerals.

[Third embodiment]

| In the third embodiment shown in FIG.4, a screw-in
connection part 50 is provided at the joining part of
the fuel connector 2 and fuel injection valve 100, and
the fuel connector 2 is connected to the fuel injection
valve 100 by screw-in connection.

According to the embodiment, joining construction of
the fuel connector 2 to the fuel injection wvalve 100
can be simplified.

Otherwise is identical in construction to the first

embodiment, and constituent parts identical to those
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respectively with O-rings 41, 41 fitted for
liquid-tight. According to the enbodi nent, alignnent
error between the joining part of an end of the fue
connecter 2 to the fuel joint block 1 and the joining
part of the other end of the fuel connector 2 to the
fuel injection valve 100 can be prevented by the
centering with the ring connector 40. G herwise is

of dehti cAl risn complrdichénn toréheidsighawpodiyendhe same
and constituent parts identical to those of the first

redmbodinpentniame rédss gnat ed by the sanme reference
nuneral s. According to the present invention, by

[EQ%¥EPIﬁﬂ?%ﬁPJWWW%brated type fuel joint block having

f uel th d fuel | k th
I ﬁbeer Boutt SR B et £ PR Lar F A SieRL P BLpOth
| st d_a fuel ret t
o PR g R S PO kb P R v
inO™] yrape towhnaoq@t?ff diher gLore d 5%@{% DeEESSA Yang

to provide the fuel supply system and return

msystaf@@@parlairel hols agesuldr the nughern @t rPaktsya 101
can be reduced. 16 Further, the fuel supply system and
refapetcteale Isyst eni than beronnm&ctedlat one j oifnivged for
position only by installing a fuel joint block having

Ligek@rfhighftuel supply path and a fuel |eak path on
the c head and fastening by neans of bolts, so

iF‘Clcsoy%ggggE@s*é%?yePBOddo’ﬁ%ﬁétr 2he FURPNEUDBIFY S pstterpen
ex@d Tl eturn system sepacately tp Lhe sylinder o
the fuel joint block 1 and the joining part of the other
end of the fuel connector 2 to the fuel injection valve
100 can be prevented by the centering with the ring
connector 40.

Otherwise is identical in construction to the first
embodiment, and constituent parts identical to those
of the first embodiment are designated by the same
reference numerals. |

According to the present invention, by installing an
integrated type fuel joint block having therein a fuel
supply path and a fuel leak path on & cylinder head by
means of bolts, reliable connection of a fuel supply
system and a fuel return system to the cylinder head
can be established by providing only one joining place,
therefore it is not necessary to provide the fuel supply
system and fuel return system separately, as a result

the number of parts can be reduced.
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assenbling the fuel system about the cylinder head can

be reduced. Furthernore, connection of the fuel supply
systemand fuel return systemto the cylinder head is
made possible at only one joining position, so
connection of the fuel injection pipe in which

hi gh-pressure fuel flows to the «cylinder head 101 is
elim nated and the connection of the fuel supply
systemiaad,f uek feaklr Buptst ¢ § otbheaneykiurden gadiysten

can be effected at only one position, as a result the
cajuntber oforcopanéetd ormtpl aves dfothénfjuepossystem bynly by
. screwin connection is decreased and the nunber of
1nsitae bd Iierd Yikl] 9 vakdyer ayh actne tRededreasetel supply
ared with t rior art in which screwin
péﬁﬂpg&éi %%%ﬁe%%ﬁkfQét%ygpmﬁbﬁcﬁ%%éndﬁﬁmgﬁﬁ@ﬂand
I ordln t he_ i nvent.i on
R L R P 0§ o i s b e gegaR Y o
cotsd e abuts the EﬁbﬂE% syg%%% ?h%ﬁnqeturn system

conbusti on engi ne equ ed"w th systemw th

sed ehtkhe, nugbefh ef Hﬁdﬂrth%ﬁ&e|éﬂ@tﬁ@niﬁ@HEs for
the cylinder head an the nunber of man-hours for

a sgsmenbliy oft Hdef fal sgpsteam tlacube theducedi age r head can
furthernore the nunber of places where fuel | eakage
bengsedeegd can be decreased. Scope of clains 1. An
i nt ernal conbustion englne with a fuel joint block,

t RE Tt RBOB& MG CCOREFdomed fshibR fHaL RPgRIpr esstiren and
e (o o P8I Cony Bt PO WAt 56 Wodr £8 BRCR POsSiple
atC¥hiiNAQ e joining position, so connection of the fuel
injection pipe in which high-pressure fuel flows to the
cylinder head 101 is eliminated and the connection of
the fuel supply system and fuel return system to the
cylinder head can be effected at only one position, as
a result the number of connection places of the fuel
systemby screw-inconnectionis decreased and the number
of places where fuel leakage may occur is decreased
compared with the prior art in which screw-in connection

places of fuel system increase.

Industrial applicability

According to the invéntion, by integrating the fuel
supply system and fuel return system about the cylinder
head, an internal combustion engine equipped with a fuel
system with which the number of parts of the fuel system

about the cylinder head and the number of man-hours for

17




head through a fuel supply path provided inside said

cylinder head, wherein an integrated type fuel joint

bl ock in which a fuel supply path through which said

hi gh-pressure fuel flows and a fuel |eak path are

arranged is installed detachably on said cylinder

head, a fuel path |eading fromsaid fuel injection

punp i s connected to an inlet provided to said fue
agoemb 1y ofk HoOf udi gh-qares surebbued dartdpne fard ¥ rmore

hi gh-pressure fuel outlet provided to said fuel joint
ths oekmps reanheel edediveerky fue sal dafkeete suppl yeaih can

provided inside said cylinder head(cylinder head side

be 2ecpgaDed2. An internal conmbustion engine with a

fuel joint block according to claiml, wherein a fue

connector in which 1is provided said cylinder head

el is inserted into a through-hole
5c§!d§|%¥d |ﬁgémgoss provided to the cylinder head and

1 Sﬁhdllflia'@rriapl e b 96K iich b %thJ%%e £ A% 3G ﬁﬂiir{lig%rlock

head such that an end of sal connecto

thier oeghti nientwe chose €At aclc W dhssaitd M8k Hf%ﬁCbE@Esure
valve for liquid-tight and the other end of 8 sa

fufedlel| £ ednnectsor psebmmmﬁnfrnhoaﬂﬁmelcﬁmﬁ&ﬁtmbhhpump is
said fuel joint block for liquid-tight. 3. An interna

sugghblsei ba @rigiaé Wi Rcd ferlvd bratmphodied aocer diydg nder
to claim?2, wherein a fuel |eak path is fornmed

heget weRR O ofit €M Spler F PREMY dPathi M%‘éiid@éhrﬁe@ﬁédea@aid
ey h DL dsurfhacree&fa 23 i Ep kRS B R e isY Yhine

cyl i naer héa

bl%féwe%e%hlt@bsé' ‘%J rr%g:h a%Qt' H S2Ld, ‘ﬁe'wﬂﬁ'c'?at said
lock. 4. An |nterna st engi né Wi th

h;mm4§réb%@@efuelflowsandafuelleakpatharearranged
is installed detachably on said cyiinder head, a fuel
path leading from said fuel injection pump is connected
to an inlet provided to said fuel djoint block for
high-pressure fuel entrance, and an high-pressure fuel
outlet provided to said fuel joint block is connected
directly to said fuel supply path provided inside said
cylinder head{cylinder head side fuel path).

2. An internal combustion engine with a fuel joint block
according to claim 1, wherein a fuel connector in which
is provided said cylinder head side fuel path is inserted
into a through-hole provided in a boss provided to the
cylinder head and said fuel joint block is installed
on said cylinder head such that an end of said fuel
connector is brought into close contact with said fuel

injection valve for liquid-tight and the other end of
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according to claim 3, wherein a sealing portion where
an O-ring is fitted to is provided in a connecting
part of said fuel joint block and said cylinder head
for sealing said fuel |eak path against | eakage to
the outside. 5. An internal conbustion engine with a
fuel joint block according to claiml1, wherein a
gasket plate is placed between said fuel joint block
saantl Sakd cyhimdetoead bvatodfBEr ih@INidIg Partondht with
said fuel joint block is fastened to said cylinder
s ehehdf by Inepménsf oty it 1said daskehtpl ate between
then1 6. An internal conbustion engine with a fue
J 6F1nf~ n@l@dbrkala%@@b@asﬁgl@@ engilme2 W hiHereifm ean Jemlch’ofblock

fuel congector connected to said fue
ZQCW

aqqﬁgg%péhtyap ¥ﬁ1ncanﬁ@§gléﬁa 7p%ﬁﬁ.1s formed
1 t 0]

b%eﬁ%ﬁ?%g%?g%éﬁe“rﬁﬁa% el O Bat 6 SBisth SpBnG s and

thef B appwars i pg LONNECs 9 4 %JLTE ?KQ%AP@E&DI‘OVlded in

reception hole provided in sai ol nt OoCk an

salill @ v eLeptiroRe 2D &y %ﬂ@%&@lSEéQkCﬁblt%dﬁfs BS%%ected
respectively. 19 B. A nmethod of assenbling a fuel

tosyst bth dfueah 1Lrbeér nah t hcdnbushiian ngl ngeitdhe buelck .
system bei ng constructed such that high-pressure fue
4.1 28 UREET PR bssunkUfsitonenefiaéh e wjiddt roAupdng disnt block
i_njection valve nounted on a

acﬁff) lég% f?ghﬁcigﬁlﬁug"h a‘(”?%é?l@uﬁpl%ﬁabém providea iwhere
2 R Dot e PREN g oo & FGRE I €t 1o VAR B oo g Bart
of%%gd%ﬂéf%%ing%ﬁ ockandsaidcylinderhead forsealing
sald fuel leak path against leakage to the outside.
5. An internal combustion engine with a fuel joint block
according to claim 1, wherein a gasket plate is placed
between said fuel joint block and said cylinder head
at their joining part, and said fuel joint block is
fastened to said cylinder head by means of bolts with
said gasket plate between them.

6. An internal combustion engine with a fuel joint block
accordingtoclaim2, whereinanendof said fuel connector
is connected to said fuel injection valve by screw-in
connection.

7. An internal combustion engine with a fuel joint block
according to claim 2, wherein each of both end sides
of an annular ring connector is received in a reception
hole provided in said fuel joint block and in a reception

hole provided in said cylinder head respectively.
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inserting a bar-shaped fuel connector having a fue
path in it into a through-hole provided in a boss
provided to said cylinder head; and fastening an
integral type fuel joint block having a fuel supply
path through which high-pressure fuel flows and a
fuel leak path through which I eak fuel flows is
fastened to said cylinder head by neans of bolts so
8 1 atme ehell off bothembdsi 0§ saf defiuely CoOREEFORN Snternal
brought into close contact with said fuel injection
Coep v e tarm: sand irfael thei Mudl osk stespebtiived yebastructed
quuid-ti%?t for said fuel supply path. 20
such that "high-pressure fuel féd under pressure from
a fuel injection pump is supplied to a fuel injection
valve mounted on a cylinder head through a fuel supply
path provided in an internal portion of said cylinder
head, comprising the steps of
mounting said fuel injection valve to said cylinder
head;
inserting a bar-shaped fuel connector having a fuel
pathjj1itinto51through—holeprovidedleabossprovided
to said cylinder head; and
fastening an integral type fuel joint block having
a fuel supply path through whichhigh-pressure fuel flows
and a fuel leak path through which leak fuel flows is
fastened teo said cylinder head by means of bolts so that
each of both ends of said fuel connector is brought into
close contact with said fuel injection valve and said

fuel joint block respectively for liquid-tight for said

fuel supply path,
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