-1-A DI ESEL ENG NE'W TH VERTI CAL CRANKSHAFT The present invention
relates to a.diesel engine with a vertical crankshaft which is partlculanly
suited for.use.in a marine 5 outboard engine. In a typical diesel enging,
the fuel injection device is controlled by a rotary control pinion and a
rack, and the quantity of fuel injected by the fuel i njection device is

I ncreased or decreased as 10 the control pinion is rotated in one or the p
other direction. This rotary control pinion, however, does not serdd assao &
safety device which is capabl e of automatic ﬁlly redUC|ng the quantity of

fuel |njected into the engine in order to s op the diesel engine. 15 On the
ot her Q, in the case of a 2]DTESHL BNGINEcWIRCUER! NREHAFQt boar d engi ne
in which“the crankshaft is disposed vertically, it is possible to position

a control rod for controlling the fuel injection quantity to lie parallel
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under the action of gravity when rel eased fromthe restraining force
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This rotary control pinion, however, does not serve as a safety
device which is capable of automatically reducing the quantity of
fuel injected into the engine in order to stop the diesel engine.
15 '
on the other hand, in the case of a diesel engine used as a marine
outboard engine in which the crankshaft is disposed vertically, it
is possible to position a control rod for controlling the fuel
injection quantity to lie parallel to the crankshaft so as to be
20 movable in the vertical direction. '

The present invention seeks to provide a diesel engine having a
fuel injection quantity controlling device with a vertical control
rod which is movable in the vertical direction, the contrél rod

25 . being adapted to be displaced under the action of gravity when
released from the restraining force exerted by the control linkage
members whereby to restrict the quanﬁity of fuel supplied to the
injector units whereby to stop the engine.

30 The present invention also seeks to improve the function,
performance and manoceuvrability of a diesel engine, particularly a
diesel engine used as a marine outboard engine, by introducing

. various improvements to the fuel injection control device of the



-2-. engine. According to the present invention, therefor'e, fhere is ,
provised a di esel engine having a vertically -directed crankshaft and a 5
pIuK§E§ty of fuel injector units each having a plunger and a control |ever
the:position of which determ nes the quantity of fuel injected by the unit
upon depression of the plunger, in which the control |evers are engageabl e
by a fuel quantity control rod nounted generally parallel to the
crankshaft, the arrangenent being 10- 2 such that the -quantity of fuel -

i njected by the said injector units is i.ncreased or decreased as the
control rod is nmoved upwardly or downwardly respectively, and such that, in
the event of®##HPPure in the control linkage to the control rod, this latter
can descend under its own melght to cause a decrease in the quntity of fuel

0 i oo ec! Checd 00 ENBIC AL S ALYEL, WLEGHON SUBtid koAbl |1 N0

device as desTH ter eth&bove Vertica
reci procat i nglesedpergipethrvisem Nsﬂmlntﬁ}rmptwahf% and QO operate, .

the cont gol éﬁﬁa@t‘!}e%fn?&éir §Heetdgvmxwe§déa>enum%gtb%laﬁéézoan@f graVI ty so
as to cut oft the fuel injection fromthe fuel injector units thereby to

stop the engfFIErolAavSE stheBotitentE Uqumée??ﬁ%ﬁ?‘f dﬁtfevxﬁ‘ﬁnthBYN%ef‘i‘F&r e
particul arl yirfectedl@fCehdasiit h;powa;ep&‘ésmnbf &cheVbIungee] einc@iECh €hd he
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~injection quantity controlling device in accordance w th the invention;
is increased or decreased as the control rod is moved upwardly or N’
downwardly respectively, and such that, in the event of failure in
the control linkage to the control rod, this latter can descend
under 1ts own we1ght to cause a decrease in the quntity of fuel

'15 injected.

Iﬁ an'enginenh§ving a.fuel injection quantity controlling device as
described héreinabove, if the linkage for verticall§ and
o reéiprécatingly-mnving the control rod accidentally fails to -
20 oberate, the control rod moves naturally downwardly under the -
action of gravity so as to cut off the fuel injection from the fuel

jiﬁjector units thereby to stop the engine.

Various embodiments of the invén;ion will now be more particularly
25 described, by'hay of example, with reference to the accompanying
' drawings, in-which:.

Figure 1 is a side.eleﬁational view of a marine outboard
engine equipped with a fuel injection quantity controlling device
30 in accordance with the principles of the invention; _

_ F1gure 2 is a sectional v1ew of a portion of a diesel engzne
equipped with a fuel injectlon quantity controlling dev1ce_1n
. accordance w1th the invention; _ )

| Figure 3 is a cross-sectional view of the part of the engine.

shown in Figure 2;



Figyre 3 is a cross-sectional view of the part of the engine shown in

Fi glire’ 2; - 3 - Figure 4 is a rear elevational view of the part of the
engi ne shown in Figure 3 as viewed in the direction of the arrow | of
Figure 3; Figure 5 is a rear: el evational view of a portion of the 5 engl
around the control rod; Figure 6 is a secti-onal view taken along the |ine
[1-1-of Figure 5; Figure 7 1is a front elevational view of a part of the
control |ever shown in Figure 6; 10 Figure 8 is a sectional side

el evational view show ng how the control Iever engages a pin; Figure 9 is a

sectional side el evational view of another 3embodi ment showi ng how t he

controk; | ever engages Fhpurpi 0/isFaOtdae dlkvaichalediewcbfiiel pidal o i the Ogide
portlon\ﬁround . control ro%, Fuggre 11.Ls sid gLevatloqg fV|ew
e Vieved i n'the SherBoin T 3, P iend thrpne it fackiBh W Ehe Bkbd Fioe ' O
front el evati onalPigugey 3f a stop | ever device-of - an engine; 20

Figure 13 is a side el pigirbopals ¥iArOldieiadPvidiVBE £IBLEERn 88 Eubi U ©

14%is a schematic S|de el evational view o stop lever device shown in
Fi gures 12 ancﬁ 13°9g3pP i FPURG Ren@Pntiel dt¥boar d engine. 25

. Figure 6 is a sectional view taken along the line II-II of
Pigure 53
Figure 7 is a front elevational view of a part of the control
lever shown in Figure f;
10 Pigqure 8 is a sectional side elevational view showing how the
Aot control lever engages a pin; '
Figure 9 is a sectional side elevational view of another
embodiment showing how the control lever engages the pin; -
Figure 10 is a rear elevational view of a portion around the
15 control rod; ' ) '
Figure 11 is a side elevational view as viewed in the
direction of arrows III-III of Figure 10;
Figure 12 is a front elevational view of a stop lever device
of an engines;
20 . Pigure 13 is a side elevational view of the stop lever
device° and
Figure 14 is a schematic side elevational view of the stop
lever device shown in Figures 12 and 13 applied to a marine
outboard engine. '
25 ' _
Various different features of the invention are shown in'-the
drawings, in which the same reference numerals are used to identify
the same components throughout. Referring first to Figures 1 to 3
these, in combination, show a marine outboard engine 60 having a
30 diesel engine 10 orientated with a vertical crankshaft 7. More
specifically, the marine cutboard engine 60 has a top cowling 26
accommodating the diesel engine 10.and is secured by means of a
clamp to a transom 31 of a hull 30.



Var,ious different features of the invention are shown in’theé draw ngs, i,n

which the same reference nunmerals are used to identify the sane component s

-_thrhout Referring first to Figures 1 to 3 these, in conbination, show a
kf», out board engine 60 having a 30 diesel engine 10 orientat ed W|th a

: ver,Ll cal crankshaft 7. More specifically, the marine outboard engi ne 60

has a top cowing 26 accomodating the diesel engine 10 and is secured by
means of a clamp to a transom 31 of a hull 30. . -4-.So-called injector
units 9 each having a fuel injection punp and an injector are nounted in
the cylinder head I of the diesel engine 5 10, as can be seen in Figure

-1, these units lying in a plane which ishtdersects the crankshaft 7 at a~

right angle. A control lever 11 is fixed to the rear portion of the ¥
pl unger of the injector unit 9. The injector unit 9 is constructed such
that the fuel5°r‘ﬁ?}é€§| riegtem triys |9 eyt herkng 2afuelhdnisatirp|puymp\and an s

rotated cl ockwjé&rotOare &Bdntdaciﬁaﬁﬁdcﬂ&nhéﬁ uéeat 1 Qf h@/@&eéél efiginer ned
'.antl-cloc WIS as Vle%g I n the dlrec
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- arroun 0%na <t Rsettah o6 oot LaTe, L3R WAL ﬂ%fSStanbi’y

| ever 22 viewed in the dzrectzon of the arrow 1 of Figure 3. \'J

A control rod 20 is disposed on the cylinder head 1 vertically,
that is to extend generally parallel to the crankshaft 7. The
15 control rod 20 is movable reciprocatingly up and down in the
longitudinal direction thereof. The control rod 20 is provided
with an adjuster 1% having a pin 18 which éngages with the
above-mentioned control lever 11. The arrangement is such that the
, fuel injection quantity is decreased and increased, respectively,
20 as the control rod 20 moves downwardly and upwardly as indicated by

arrows D and U.

The control rodlzo is provided with a pin 21 engaged by a lever 22
pivoted on a shaft 23. As the lever 22 rotates around the shaft

25 23, the control rod 20 moves reciprocatingly in the vertical
direction. The rotation of the lever 22 is caused by a link which
is operatively connected to a governof_(not shown) .

“Thus,; the control rod 20 is connected to the govérnor through a

30 series of connecting members including the link 24, lever 22 and
the pin 21. 1If the connection between adjacent members fails such
that these members become disconnected, the control rod 20 is freed
from the pulling force which has been exerted by the link 24 so |
that"the- control rod: 20 can move downwardly as indicated by the

arrow D due to the force of gravity. The downward movement of the.



pi voted on'a shaft” 23. As the lever 22 rotates around the shaft 25 23, the
control rod 20 noves reciprocatingly in the vertical direction. The :
rotation of- the lever 22 is caused by a |ink which is operatively connec

to a governor (not shown). Thus, the control rod 20 is connected to the { \ )
governor through a 30 series of connecti ng menbers including the |ink 247
| ever 22 and the pin 21. |If the connection between adjacent nenbers fails
such that these nmenbers becone disconnected, th& tontrol rod- 20 is freed
fromthe pulling force which has been exerted by the link 24 so that the
control rod 20 can nove downwardly as indicated by the arrow D due to the
force Of gravity. cdirolorsar@ndrdtatesBie @ntkdE.lever 11 Blockwdsé rtal réaude 24hd
rotates The contr
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automatical ly.. 5and thes ishstepred #itgapti@llyn which only one of the
infjector units 9 can be seen, this unit 9 is adapted to be driven by a fuel
valve arm 35 which is rocked by a_fuel cam 34 on the cam shaft 33. Further

the control Bod 2B° fRRFPotfed: 3s 10 WRiRH ALY, Ane RE EDF iiRdEertaTenpite gcap
posi tion cl oser tbe tdeengréikstmiftt 9 7ig haapﬁebeta:(mtdﬂvehebsera fdelotralve arh [BS

nector unit 9. MR LDISALESNOSTRAL: chSe SBILALIAROGAR YPSS eliolnall NS!

t he nmounti ng or denount In ec L on an romt e Ccy
head 1, so that tmm&mﬁgothUﬂWngwmwhted /P eeep FyLisider hegad 1 at

facilitated. In adcbasheﬂon (D851 6 Siel ¥rdnREndRAG] tifinTBRE RhtidlC 186451 &5e 19
attached to the control rod 2Q .follqw ng such nou I s_elimpated.
Referring pat®i cuP?fr I"?J?‘EF"Fl BRAte®a, Vﬁ%ﬁ“&ﬁl?&aﬁ?e"f%' a’fnf’g’? o1 T &%f el
i njected by two idpemchot hindes the Gliouasiid) er Uderoaningoaftthe injector unit 9
on and from the cylinder head 1, so that the mouhting and
demounting of the ihjector unit 9 is facilitated. In addition, the
necessity for readjustment of the adjuster 19 attached to the
15 control rod 20 following such mounting is elimihated.
Referring particularly to Figuré 4, a matching of the quantity of
the fuel injected by two injector units such as the units 9 mounted
on a diesel engine would ﬂormally be effected by a process
cOmprisihg the steps of bringing the pin 18 of the adﬁustér 19 into
20 'engagement with the control lever 11, moving'the adjuster 19 along
the control rod 20 until the control lever 11 contacts the upper
énd 12a of the collar 12 attached to the injector unit 9, and
fixing the adjuster 19 to the control rod 20 by means of a clamp
bolt 37 when the control lever 11 has contacted the upper end 12a
25 of each collar 12. Howéﬁer,'any deviation of the control rod 20 in
the longitudinal direction thereof or any rotation of the same
around its axis makes it quite diffiéult to effect the required
adjustment to match exactly the quantitylof fuel injectedzby the
two injector units, so that much labour and time are required for

30 this operation.



("on a diesel engine would nornally be effected by a process conprising the
steps of bringing the pin 18 of the adjuster 19 into 20 engagenent with
“eohtrol lever 11, noving the adjuster 19 along the control rod 20 until

trol lever 11 contacts the upper end 12a of the collar 12 attached
to injector unit 9, and fixing the adjuster 19 to the control rod 20 by
means of a clanp bolt 37 when the control 1ever 11 has contacted the upper
end 12a 25 of each collar 12. However, any ‘deviation of the control rod

- 20 in the | ongitudi naI direction theregf-or any rotation of the same around -
its axis mak It d|ff| ult to ffec he_requjred. a tnent to
~match exact | t B % (i' ubllttl ﬁjge tl e%FéTW Qﬁf?c#%?w’[ﬂ?l t §_7S0
t hat nuch Iabeuhoch-nde aﬁce: pdinsting tﬂ’!@rimctor tuniit psheitupper end -6- To
obvi ate this gpratl @letrotl ksa %vmaahso;ta&imisma tdLah Q.thV\A&&n&Et hod.

'Narrely, for adjustin end of thé_control rod

e |nJ ector unit 9, per
20 is tenpor #FPPRYiDG gﬁf °§p?|sr?§e‘|'nﬁ?nﬂ‘ pasuabl,usad £95 of a .
screw 29 whi cpbmﬁzguaﬂaﬂolrypwdgfm pronlithg fuelf oystpuragiangttwﬁeaﬂam t he f uel
system and erea h Q on t he. adi u Ler l.S_ad] t
accor dance w rdoc':’ dﬁ'regaéi E&F nng BeiHFE gk s%cct%?%ce hﬁ} 055| bl e,
easily .and plpgmduyet@tppameﬁ hefm WOBK Sﬁotiloimmcih Ag ﬁmﬁ-blmjeoeﬂyonnd
quantities Ol bl ”i:@%?foéﬂ“'tﬁé work R}emaé&hﬁgefuéE? 2 234,9&9%%23*10' e

so 10 as to be able t0 nove relativel t he™contr ol less to
say, after tRE &t ARISRFOB EELEI ¥n, The g@“ﬁ%‘-‘é’eé%a‘ﬁf t® edepgate boke £0rew 29

and retufg ifasteo mbeamuwmogengemhvayoi:otm éofdrox yraepn. | f the engine is
operated w thout replacing the screw 15 29 in the rlght pI ace, air is O

| eaked fromthe air purging valve so
Needless to say, after the matohing operation, it is necessary to

detach the sorew_ 29 and return it to the air purging valve of the
fuel system. If the engine'is operated without replacimg the screw

15 29 in the right pla.ce, air is leaked from the air purgzng valve so
that one can be aware of any abnormali.ty w:.thout delay.

It is possible to use another member than the descrlhed screw 29 as
. means for temporarxly fixing the control rod, provided that it can
. 20, impede the ‘normal operation of the engine if left attached to the
. control rod 20. Such member may be fixed to another portion of the
control rod 20 than the upper end of the same.

.Referring now to Figures's and 6, the control rod 20 has a ~
25 ' chamfered portioh 20a having a polygonal cross-section. On the

other hand, the adjuster 19 1s shaped in a form resembling a saddle

or a letter U and is fitted in the d;rection of the arrow I of

Flgure 6 so as to straddle the portlon 20a of the control rod 20

having the polygonal cross—section.

@

30



tha ,Qne can be aware of any abnormality without delay. It is possible to (

)

usekanot her nmenber than the described screw 29 as neans for tenporarily .

fixing the-control rod, provided that it can - 20 inpede the nornal L
operation of the engine if left attached to the control rod 20. Such nenber
may be fixed to another portion of the control rod 20 than the upper end of
the sane. Referring nowto Figures 5 and 6, the control rod 20 has a 25
chanfered portion 20a having a pol ygonal cross-section. On the other hand,
the adjuster 19 is shaped in a formresenbling a saddle or a letter U and
is fitted in the direction of the arrowT of  Fi gure 6 so as to straddle the
porti oh 20a of t iteecaiiustér N8cha) ah aliongateh boho [3ggem ahat rids sas aove gin  tBE

- 7 - T¥e adj ust gi‘? t 0 4. .C | he

| ongi t udi nal di rg'%?%%’r‘ll 0 ]?Eé?%%r%tg?o?% ?g%%fégrmﬂeﬁg€ﬁig g%ﬂ ig?rgl%\égl%gs%ned.
5 Since the adjudeesened.is nounted to straddl e over the portion 20a of the
control rod 20 having pol ygonal cross-section, it is-possible to position
t he adjuster 19 sinply.and, correctly. In addjtiaon, unting. and denoynting
Lhe ad] uster 1o PLMTe.shFiSuiater 18 Y PePpitlytnahriatle SR Ens Bortian 20he
control |ever 11ofathet wontaofsrddl 20Vikvihg deflygenalheradseseurdona it $dape notch
11 adapted to r | t L s ﬂg!lu § }13 ] surfaces
of the arnms 1l a grgg%%gse{?gggg?%gt&t&tﬁaﬁuor e? fso a C(%g%?%éési?f h

m sal i gnnent s of agfitiopy ayounting apd (demopntinggthe adjngter c\Y As fpgilitated.
undesi rabl e squeezing of the pin 18 is avoided to ensure snooth engagenent

bet ween the arm 1| and the pin. 18 in_the case of such
- : 10 Referring now to Figures 7 and 8, éie‘control lever 11 has two arms

o 112 which define therebetween a U-shape notch 11b adapted to
receive the pin 18 of the adjuster 19. The facing surfaces of the
arms 11a are bevelled as at 42 in order to accommodate slight
misalignments of the lever 11 and the pin 18; in particular

15 undesirable squeezing of the pin 18 is avoided to ensure smooth
engagement between the arm 1fa and the pin 18 in the case of such
slight misalignment. . Alternatively, as shown in Figure 9, the
facing surfaces of the arms 11a may be smoothly rounded with a
radius R. Again, this is fo ensure the prevention of undesirable

20 squeezing of the pin 18 in the event of siight misalignment of the
pin 18 as can be seen in Figure 9.

Referring now to Figures 10 and 11, a governor. device (not shown)
is connected to one end of an adjusting lever 39 via a link 24,

25 while the other end of the adjusting lever 39 is connected to an
idle spring 25 mounted on an idle spring mount 48. This adjusting
lever 39 is rotatably supported to one end of the supporting shaft
23 and is connected to the control rod 20 through the pin 21 fixed
to. the control rod 20, so that the control rod 20 moves as

30 indicated by arrows U and D in accordance with the rotation of the

adjusting lever 39.



(,,_'s,.l_'i__ght m salignment. Alternatively, as shown in Figure 9; the facing

. surgages of the arns 1la may be snoothly rounded wth a radius R Again,
thi to ensure the prevention of undesirable 20 squeezing of the pin

18 't he event of slight msalignnment of the pin 18 as can be seen.in
. Figure 9. Referring now to Figures 10 and 11, a governor device (not shown)
i's connected to one end of an adjusting lever 39 via a link 24, 25 whi | e
- the other end of the adjusting |lever 39 is connected to an idle spring- 25
nounted on an idle spring nount 48. This adjusting |lever -39 is rotatably
. supported to one end of the supportTﬁb'shaft 23 and is connected to the
control rod 26h ttheo:ugie:tlhm:dpi & stbpfleved I8 ist fiixedotd rthe othedr2éhd op tHedt- t he

control rod [ aLg o | i t h
the rotation %Tpr&% j us | ng {nggfﬁggi%e E)n V\ﬁg&% érghéa%é'l&?ggé o%%I ever
38 is fixed t¥akemea Rosékiamas gthown s §hp me-dotrnd-2a-dash doenin Figunsure 11.

Usual Iy, the g4 opaé QRS stth Le%es 38 m&buﬁa 8% thB0Leb¥idd18f the arrow
t wo- dot - and- a-dash line_in F| ue10 Wuézzgg?levr 38 is rotated in

- the directi orlsvf ﬂ(‘?\é"&r?%\ﬁiﬁ g S e3 & PR 4upport shaft
" 23 pushes a pprovidedronviiike dever Blaethee'eby fecibilyr ehyrdtetelﬁhleyléverrm dne the

|l ever 39 int row [ n control rod”
20 slides in t%lﬁe g%#rec t|Qor]"’nfoo rL%’e:g"glrér%ow %n%%“&ggcor |%1%; [L%d 2
‘arrangenent, shides imghedigertinn; oBghgnarnonePadj usting | ever 39 for

reci procatingly dr|V|ng the control rod 20 are carried by the common

support shaft 23, %# IS naot neces t o, use i ndependent shafts for these
‘[ evers. dcerding &o 'i'bf%@m rp34ce the gk Ze% BorEEBBndi ngl y
-and t he constad.jntst:tng ﬂ.eVen:eanﬁsrt reciprotakcingly rm-:singathe\mntﬂﬂ ar:bd 2the &/

- are carrled by the common support shaft 23, it is not necessary to
. use independent shafts for these levers.

15 Therefore, the number of parts is decreased:corréSpondingly and the
construction for connection between the stop lever 38 and the
control rod 20 can be simplified, so that the engine can be made
lighter in weight and more compact in size. . '

20 Referring now to Figures 12, 13 and 14, the stop lever 38 is
" connected to a decompression lever by a conhecting portion 46 and a
iink 5 so that as the stop lever 38 is rotated in the direction of
1 to stop the engine, the decompression lever 2 is also _
rotated in the direction of the arrow A as indicated by the
25 two-dot-and-a-dash lines,. thereby slightly to open the exhaust.

. valve,

the afrow S

The connecting portion 46 secured to the stop lever 38 is provided
with an elongate hole 6 for engaging the link 5 so that the link 5

30 can slide regardless of the operation of the stop lever 38 when the
decompression lever 2 is operated independently.
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control rod 20 can be 'sinplified, so that the engine can be nade lighter in
wei ght and nore conpact in size. 20 Referring now to Figures 12, 13 and -
14, the stop lever 38 is connected to a deconpression |ever by a connectijpgms
portion 46,and a link 5 so that as the stop lever 38 is rotated in the k==
direction of the arrow S1 to stop the engine, the deconpression lever 2 is
also rotated in the direction of the arrow A as indicated by the 25

t wo- dot - and- a-dash lines, thereby slightly to open the exhaust valve. The
connecting portion 46 secured to the stop lever 38 is provided with an

el ongate hole 6 for engaging the link 5 so th&t~the link 5 30 can slide
regardless of the ragratisoshciis & harshéPukbydia SRgiNBEsD iRBo{RERDTHGC Ehé GRop

| ever 2M"s operated in endent | y. - 9 - Figur 4 shows a parine

bt boa d enopme 60STRE LB iR e rErEsasion JrkPrn g LRROKS sdeh vety ok

| evers 2 |inked towidhcie seérerthat tthe two decomprrssivat leverst 2uardccomertsts ton

| evers 2 are connqﬁkﬁqﬂ%greéﬁgugﬁQ@gtﬂpgqggh alink 51. 5 The stop |ever 38
e

i-s connected to a stop knob 4 prfovi near the steering handl e 52 by neans
of a bowden widre 3. According to this arrangenment, the fuel supply to the
injector unit 10 The9stdp $&RRADSE RS cohifected kol £\dtop HKhobS4 FroRidsl hBaf fe
the. deconpr essi on AEVE oL C7E XTcmtate, b SPPeBR BHeof -t ho arrow A to
slightly open the exhaust valve and allow the discharge of residual gas
fromthe cyli nder'Acéétding to this arrangement; the fuel supply to the injector unit
o 10 9 is stopped as the stop lever 38 is rotated in the direction of
N the arrow S, to stop.the diesel engine 10. Simultaneously, the
decompression lever 2 is rotated in the direction of the arrow A to
slightly open the exhaust valve and allow the discharge of residual
gas from the cylinder.
15 . _
Therefore, no compression takes place in the cylinders when the
crankshaft 7 is being rotated by the inertia of the fly-wheel 8
Just before the stop of the engine, so that unfavourable vibration
of the engine due to pressﬁre-rise in the cylinder is avoided

20 advantageously.



Therefore, no conpression takes place in the cylinders when the crankshaft
7 is being rotated by the i-nertia of the fly-wheel 8 just before the stop

of WRR engine, so that unfavourable vibration ef—the—engine—due—to pressure
r.i-n the cylinder is avoided 20 advant ageo di esel
engine having a vertically directed crankshaft. m lﬂl"iwl !ljum fuel
l.Lnj ector units each having a plunger and a 5 g position

of which deternines the quantity of'% el injected by the unit upon
.depression of the plunger, in which the control |evers are engageable by a

fuel quantity control rod nounted gene parall el .to the crankshaft, the
arrangenent. bei ng such that the quantt fuel injected by the salq_
injector units 10 is increased or decreased as the control rod is nﬂéed

- upwardly or dnczwn\/\a{ @h!séle%ﬁﬁﬁ{e' H&bdhg anfbrevédlivhaireck8a tdianataRt &a hailure
~in the control contr ol atte can descend under

its own wei glﬂl“f ﬁc" g% fé’eaie’é’r:‘&ﬁ‘é%t |“ﬁ"?sn§°ﬁlbﬁ?vf'9 PIURgeTi M%Bted. 2. A,
di esel engi neoasral dewexd tha fdsdtiorn of i whiwhi dﬂteeamesothe kpastity obHntued|

levers islingedcl gpags Q,f.ltaagarmaggwgae' be'ehd iGeEANLE UnsfRCd 2 a0

adj uster, the trol rod ng a pin p VOt engaged by a.y
[ ever connectosatier ARverfgiare %’ﬁ & by gofeaingpantity congrel é’§é| engi ne as

claimed in Chiufted genédali i parelienit6eHeheraxkahaot, a8 drvafdmaasaskiaboser

to th kshaf t th th t | f t 25 4. A
dloesele g:lglnn} ug a i C%r?# f&g |e’lr’i‘3eo ’Idt Q?S d’fé eﬁﬁoéﬁgj%]"lf*@%c‘b'fﬁtlsol Tt od

has a port i orisoinmlaygi)marl dexmeaseds @et then contmblemed is n'mea upwardly or _
| downwardly respectively[ 'and such that, in the event of failure in W/

the control linkage to'the control rod, this latter can descend

under its own weight to cause a decrease in the quntity of fuel

injected. - |

15 |
' 2. A diesel engxne as claimed in Claim 1, in which each of the
said control levers is ‘linked by means of an adjuster p;n with the
- control rod via an adjuster, the said control rod carryzng a fixed
pin plvotally engaged by a lever connected to an engine speed

20 governor.

3. A diesel engine as claimed in Claim 1 or Claim 2 in which the
control red is disposed closer to the crankshaft than the control
levers of the injector units. o’/
25 | |
4. A diesel engine as claimed in any of Claims 1 to 3, in which
the control rod has a portion of'pOIYgonal cross-section, and each
adjuster fitting this portion of polygonal cross-section has a v
saddle-like form, each adjuster being provided with an elongate
30 hole so as to be able to move longitudinally of the control rod -
upon slackening of a clamping bolt which holds the adjuster in
position on the control rod when.tightenedQ



adjruster fitting this portion of polygonal cross-section has_a saddle-like
m each adjuster being provided with an el ongate 30 hol e so as to be

able,.to nove |longitudinally of the control rod

cl arrpi ng bolt which holds the adjuster in posi tlmﬂlumﬂmﬁlm:um rod;a[q;n
ti ght ened. -11- 5. A di esel engine as ctaimed i A ahy ’]’orece

Claim in which each-control |ever has two substantially parallel axnoE>
defining therebetween a recess receiving the pin of the said adjuster, the
facing surfaces of the arnms being bevelled or 5 snoothly rounded whereby to
al l ow slight nisalignments of the pin of the-adjuster. 6. A di esel engine
as claimed in any presedi g afksélmendiiet berclhméwdhr@yapsémihgemampe&ﬁbl e
- to di sTﬂ’ace t he %alg e%%hcgorh OJ_ rod |n a do ectio

;
‘deconpr essi on | Ver 15 openi ng 1tehe exnanst va vetg?]ﬁ'g Y ?Ilgfoumfever and
“sai d decorrpresm@ﬁmmethmbﬂgwml actecess \regeiviagt the oih wf G&y%rsaﬁ-ﬂon

t oget her. ];ustyer, the ¢85 s@PGQICRE SHURAL Athk AeingShdiRifdd1BE! OF €
descrlbed W|th reference to and ‘as, shown_in the acco an i ng draw ngs.
' 5 thly rounded whereby to allow slight misa nts of the pin
E. of the adjuster. '
6. A diesel engine as claimed in any preceding Claim,

further including a stop lever operable to displace the said

19 .control rod in a downward direction, and a decompression lever for
opening the exhaust valve, the said stop lever and said
decompression lever being selectively connectable for operation
together. '

15 7. = A diesel engine substantialy as hereinbefore described °

with reference to and as shown in the accompanying drawings.
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