A Vertical -Crankshaft type outboard-notor engine 5 The present er\lq,ngi 5F|L\—0
v relates to a vertical -crankshaft type outboard-notor engine, and nore T
p hcularly to such an engine having a floating-1lever type governor.
dg:g?ally, out board-motor internal conbustion engines 10 nust neet the
bsoOl ute requirenment that they are light C in weight and conpact in
structure, and conventionally internal conbustion engines for use as
out board notors have been predom nantly spark-ignition petrol engines. 15
However, as the price of petroleum has been trenendously increased in
recent years, it has been increasingly demanded that, in place of
spark-ignition petrol internal conbustion engines the fuel cost for which
is relatively high, diesel engines should be designed as 20 - r
out boar d- not or engi nes because the fuel cost is conparatively low. Wth
di esel engines, howgyarertiuaf+Cdanksierft olypendutboandehotergengtinge
conplexity than with petrol engines. |In addition, in the case of an
out board engi ne, acceleration and decel eration thereof 25 is nornally
ef fect ed bySopefhe preseank sinvgnpiom zelkates | g aavertigpdpsseaksbagtoj ect
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and upper cowlings, and it is preferable that an inspection operation
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in weight and compact in structure, and conventionally

internal combustion engines for use as outboard motors
have been predominantly spark-ignition petrol engines.

15 However, as the price of petroleum has been tremendously
increased in recent years, it has been increasingly
demanded that, in place of spark-ignition petrol
internal combustion engines the fuel cost for which is
relatively high, diesel engines should be designed as

20 outboard-motor engines because the fuel cost is
comparatively low. With diesel engines, however, the
fuel injection control involves greater complexity than .

% with petrol engines. 1In addition, in the case of an (~
outboard engine, acceleration and deceleration thereof

25 is normally effected by operating a twist grip on a
steering handle disposed to project toward the bow of a
ship or boat, and it is an important reguirement that
the operation of such a handle can be made with ease.

Also, in most instances, an outboard-motor engine is

30 required to be housed in lower and upper cowlings, and
it is preferable that an inspection operation and/or
maintenance work can be performed simply by removing or
opening the upper cowling.



much fuel is injected as the amount injected during normal engine operation
.s@~that the engine can be 5 started easily and without fail and also in
order rapidly to raise the speed of rotation imediately after the enging
has been started. Further, for the purpose of controlling the engi ne spé

10 by way of controlling the fuel injection, a governor is incorporated
in the internal conbustion engine. Wth conventional centrifugal-type
governors, the notion of a governor spindle caused by centrifugal force

- exerted by governor weights is transmtted via, for exanple a 15 floating
| ever, a link and so forth, to a control rod faer2centrolling the fuel

|nJect|on wher eby _aut tlcal overn the engi ne, speed. To i.ncrease the
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above the prescrlbed Iue and ma qE%one d ed 30, In t
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caused by centrif ugse dmgire diad Eegpvetamtedwri ghts is transn1tted to the
control rod through a linkage conprising a first |ever. - 3 - afloating

| ever and a link nmenber, and in which alnmost all of the force is borne by
the first- |ever5yfq¢ﬁhexu)for the purpose of controlling the engine speéd

U} 10 by way of controlling the fuel injection, a governor is
incorporated in the internal combustion engine. With
conventional centrifugal-type governors, the motion of a
governor spindle caused by centrifugal force exerted by
governor weights is transmitted via, for example a

15 floating lever, a link ana so forth, to a control rod
for controlling the fuel injection whereby automatically
‘to govern the engine speed. To increase the fuel
injection upon starting of the engine, a handle provided
separately of the governing or regulator handle is

20 operated.

wWith the governor of such a system, the arrangement and
N/ the operation are unavoidably complex and, in addition,
there lies the danger that'the lever for increasing the
25 fuel injection may be operated in error during normal
- running of the engine, in which case the engine could be
causea to operate at a power above the prescribed value
and may become damaged.

30 In the case of floating-lever type governors in which
the motion of the governor spindle caused by centrifugal
force of the governor weights is transmitted to the
control rod through a linkage comprising a first lever.



substantial portion of the force can be transmtted to the follow ng
nbers of the linkage, an idling spring 5 is incorporated to control the’

peedxof rotation during idling of the engine. The idling spring has a
spraRg constant such that during idling of the engine, a balance is
ac%EEEed between the force of the idling spring and that of the governor,
andTas soon as the 10 speed of rotation falls below the idling speed, the
fuel injection is increased, while when the speed of rotation rises above
the idling speed, the fuel injection is reduced or even suppressed. 15
Preferably, the idling spring should be |ocat as far away fromthe

governor as possible: At each joint in_the pat of transmission of force to
the control rodatﬁieﬁ§HnﬂhéeVﬁﬁké§€ éoﬁﬁBﬁeﬂF§b§Hcha&§ iReWhd¢br Admost-
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constantly appl the foliowhng|mkmbersopﬁttperﬂinkageuhanopdiangospcinghe
governor besonesgg?2 Ehhéﬁ'EobsgﬁE§810£ﬂEhEHPano§trb@ﬁtkbﬁdeQE ons.
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-4 - 10 speed of_rotation falls below the idling speed, the fuel
injection is increased, while when the speed of rotation
rises above the idling speed, the fuel injection is
reduced or even suppressed.

15 Preferably, the idling spring should be located as far
away from the governor as possible: At each joint in
the path of transmission of force to the control rod
through the linkage components such as the governor
spindle, first lever, floating lever, link member,

20 ' further levers and pins and so forth, there exists a not
insiénificant gap or play, and if the governor is
operated in a state where force in a certain direction
is not constantly applied to such link or joint
portions, the operation of the governor becomes

25  unreliable because of the play at the link portions.
Therefore, preferably it is arranged that the idling
spring is provided at the control rod end of the linkage
so that force in a certain direction is constantly
applied to the joint of the linkage. At the same time,

30 it may be regquired to adjust the spring force of the
idling spring during the engine operation so as to set
the speed of rotation of the engine at idling, and the
idling spring should therefore preferably be located at



a Qosijion af fordi ng easy access. Further, in an internal conbustion engine
Jfor~an outboard notor in which the control rod for controlling 5 the fu
injection is |located so as to be novable parallel to a vertically arrad%%@
crankshaft, it is preferred to nount a governor at- an upper portion of tf
engi ne so that easy access can be obtained for naintenance, inspection and
adj ust nent operations. 10 Thus, an idling-spring chanber in which to house
the idling spring should preferably be disposed in an upper portion of the
engi ne. Anong conventional governors, there is one which enploys 15 the
so-call ed torque spring systemin which coapensation of the difference
between the force of the governor I ghts and that of -a regul ator spring
constituting the n%iPP%&ﬁ%?E;?é?éﬁ#fﬁgéﬁa%% 2%€®¥¥nction of a torque spring
so that" when the engine speed falls below a 20 certain value, the fuel

nj ection can be igereased iy |4y | Sy fOinPPSSbitbEst ok MRl THEL -4 ecti on

i ncreasing or contT ol I'i g’ nechani’sSim 6f such a torque-spring systemin a
floating-lever typeutoeardorotor i cwhick th@c@ﬂ%ﬁrgﬂr%@ﬂﬂé&%nc@ﬂ##?ﬁﬂiﬁs

borne by a first |lgyers@dl iffedOisr 29 POEREOYsbNAS tEVISE MSvabI®@St in
bal ance with the force of_ a governor, we ﬂgt and i n_which the_ force of the

regul ator spring iBa¥Rble} 52 R (YeEEIcR FRRRgRd Frankshatie it &S
operating a contropréperied tonowti aggbherfioel at nprcipper ortien cof the

arranged downstream of 0 floati I LN [ | o] he force
trans- m ssion. Th%n%+%§e%? ?I}Wgn‘?ig%ﬁ %%%é%ét%&greggi6e€%ilg%\i/efr?\%r for a
- 5 - maintenance, inspection and adjustment operations.

W 10 Thus, an idling-spring chamber in which to house the

idling spring should preferably be disposed in an upper
portion of the engine.

Among conventional governors, there is one which employs

15 the so-called torque spring system in which compensation
of the difference between the force of the governor
weights and that of a regulator spring constituting the
main spring is effected by the function of a torque
spring so that when the engine speed falls below a

20 certain value, the fuel injection can be increased. It
is not possible to emply a fuel-injection increasing or
controlling mechanism of such a torque-spring system in

o a floating-lever type governor in which the force of a

regulator spring is borne by a first lever and the force

25 borne by this lever is almost in balance with the force
of a governor weight and in which the force of the
regulétér spring is not transmitted to the linkage or to
a lever for operating a control rod for controlling the
fuel injection which are arranged downstream of a

30 floating lever in the direction of the force trans-
mission. '

The present invention seeks to provide a governor for a
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d%ﬁsel engi ne for an outboard notor which can be-operated with only a snall
opérating force and by operating a twist grip of a steering handle, to ’
acc;sgrate and decel erate the engine. 5 The invention also seeks to provide
a dR@¥el engine for an outboard notor, having a sinple, |ight and conpact
governor mechani smfor securely governing the fuel injection incorporated
in the engine, the maintenance 10 and/or inspection operation of which can
be easily perfornmed. According to the present invention, there is provided
a vertical -crankshaft type outboard-notor engi ne having a 15 governor the
nmovenents of which are transmitted in use,5vta a floating |ever and a |ink

menber to a cont&i%ﬁé&g%é%?ﬁ]egq;rt& CANBA rd h'foe%%ieﬂa %a;,iflbé nj ect ed

into the engine, governor IS noun inder head -of
the engi ne and ®peg@ied oithumanly farsmol lgRerating iangry ank By oat i n?ﬁo
llever is connectgbradtidida ltwiks tr o tededridid haaire steering handle.
It is a feature of the i'nventjopn that the force of the regul ator spring

whi ch. bal ances Af¢ %éf{%ﬁ eTALR i RRIRRr ation of the engine is
not transmtbéed via the |inkage to the control rod for controlling the fuel
I nj ection when | J | Q t the | _J.1j ectis be
automatically i #g{raeegg‘g}é}ﬁ:ylo?uﬁg%# egg;réé%sn:@opr%vdléi(} f%;ﬁtef'ﬁeg pe(lﬁ lggzec%%% y at
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of the engine. Aidi9ior SRicdHFh Qfm tHr | SB@IHd I8N dovddifiing P e mance of

an internal conbustian en‘g‘Ll ne for an é)uﬂ)otrd not.or ha{:\ﬁ ng 3 fl oating-I|ever

type gover nor i dnjection 1ncorporate e engine, e maintenance _
10 and/or inspection operation of which can be easily _ -’
performed.

According to the present invention, there is provided a
vertical-crankshaft type outboard-motor engine having a
15 governor the movements of which are transmitted in use,
via a floating lever and a link member to a control rod
X -, operable to control the amount of fuel injected int6 the
engine, in which -the govefnor is mounted above a
cylinder head of the engine and a regulator handle for
20 manually pivoting the floating lever is connected
through link means to a twist grip of a steering handle.

It is a feature of the invention that the force of the A
regulator spring which balances the governor weights in
25 normal operation of the engine is not transmitted via
the linkage to the control rod for controlling the fuel
injectioh when the engine is stationary so that the fuel
injection can be automatically increased by suitable
means provided for this purpose only at the starting of
30 the engine thereby to improve the starting performance
of the engine. Another feature of the invention is that
the performance of an internal combustion engine for an
outboard motor having a floating-lever type governor is

[ SV S ——



- B - stabilized, whilst any operations for maintenance, inspection and/or
.aésttnent can neverthel ess be perfornmed with ease. 5 In a preferred N
enbodi nent of the invention the governor is arranged so as to be dri ve
a timng belt nmounted above the cylinder block for driving a canshaft. ™

Li kewi se, it is preferred that there be provided a first 10 [|ever which is
rockably supported in the vicinity of the governor, the said first |ever
havi ng one end di sposed between a governor spindle and the floating |ever,
and the other end facing a regulator spring. 15 Preferably, the governor,
conprising the governor weights and the govgernor spindle, is carried on a
governor nount, and a shaft sup ortingythe first le

er operativel
associ-ated with tFeakbblezedr WBihFe2 h%P?E@E*%?%rg%ﬁr?%b“@%%?%%%’mhich
the sajd other engngpeébforOand/ostadjustmantit can anevartikgléss doel ever

shaft variably supporting.the fu m of the floating | ever abutting
agai nst the said é?k&%ﬁﬂg%fwfﬁ%'%gégf | ever, are all assenbled on a

governor cover nmenber. In order to be able to vary the anount of fue

inj ected upongi dl { Ng,t heefarr 889bMBod PmbRE! of NENENThGENt Forll ERe JgyPERESr at
i dling speed when the governor force is

] Igmg the contyol.rod r %erred t
above may be bi asts ayranded| FAgREpFPnBecORiYER PY ﬁrﬁ+ﬂbn9h%e§ ﬁT?%Ft?gd
in the direction §svéneheasybyn8be blietki fpecdrdwingha cahshafspring
having 30 a spring constant such that it is substantially bal anced by the
force of the governor when the engine is - 7 - operating at the idling
speed. Further, fbhikewiserpbsés preferred that there be provided a first

s 10 lever which is rockably supported in the vicinity of the
governor, the said first lever having one end disposed
between a governor spindle and the floating lever, and
the other end facing a regulator spring.

15 Preferably, the governor, comprising the governor
weights and the governor spindle, is carried on a
governor mount, and a shaft supporting the first lever
operatively associated with the governor spindle, the

_ regulator spring against which the said other end of the
20 first lever abuts, and a regulator-lever shaft variably
supporting the fulcrum of the floating lever abutting
| against the said one end of the first lever, are all
s assembled on a governor cover member. In order to be
able to vary the amount of fuel injected upon idling the

25 engine so that the engine is also governed at idling
speed when the governor force is low, the control rod
referréd.to above may be biased by an idling spring
cbnstantly urging the control rod in the direction for
increasing the fuel injection, the idling spring having

30 a spring constant such that it is substantially balanced
by the force of the governor when the engine is
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éﬁ being able to increase the anount of fuel injeected upon starting up the
ngi ne there nmay al so be provided an auxiliary spring for displacing the
contrQI rod via 5 the idling spring to a position for maxi num fuel

%ion only when the engine is stationary, whereby when the governor

Is small such as at the commencenent of the engine start, the fuel
|nJect|on Is automatically increased to a maxi num val ue. 10 Various

enbodi ments of the invention will now be nore particularly described, by
way of exanple, with reference to the acconpanying draw ngs, in which:-
Figure 1 is a schematic side elevational wiew, of 15 an outboard-notor

di esel engine suitable incorporating a governor and forned as_an enbodi nent
of the inventioRPeXBFINGd akt thee igldng SpegdsnafFurdhexy £orp the pygpos™

Figure 2 is a segt b@mlg S:tlhd.% \HoS i @t edig € thar amd»umabe faklt He jedtiede 3‘*{
t he di esel engine of S a secklonal si.de view,

aken from the PESR GEattifs P SRS RLne SHegs MPY.d180obe PIPvace
essenti al port|ansaakxdthws&panbgdEmmnﬁlsplahenblahE|n@nkewdr @ia

gover nor; gur I 20 ls e&a%g e line V-1V
i n Figure 3 Fi %H;éelgl?'g%gs?gﬁggﬁ eSJ'\éJ'% etr?%clfi-n Ir{"'Hine%%:'\/ of Fi gure
2 and representénae§§é@ﬁd°@#ﬁbaﬂﬁﬁh¢h@fePﬁé“Pn@énﬁtéﬁlOPﬁgﬁne§hSrF§Y8 in
combi nati on repyaganithe goviedndt R¥RIiiEERRaQl heh RA¥eRll @he Of which
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. automatically increased to a maximum valwe. = -
10 - _ : | L4
Various embodiments of the invention will now be more
particularly described, by way of example, with
reference to the accompanying dr&wi@gs, in which:-
Figure 1 is a schematic side elevational view, of
15 an outboard-motor diesel engine suitable incorporating a
governor and formed as an embodiment of the invention,
mounted at the stern of a small-sized ship or boat;
Figure 2 is a sectional side view on an enlarged
scale, of the inside of the diesel engine of Figure 1;
20 Figure 3 is a sectional side view, taken from the
rear of Figure 2 showing on an enlarged scale various
essential portions of a first embodiment of the
floating—lever type governor; '

Figure 4 is a partial sectional view taken on the
25 line IV-IV in Figure 3;

Figure 5 is a sectional view, taken on the line V-V
of Figure 2 and represents a second embodiment of the
invention; '

Figures 6 to 8 in combination represent a third

30 embodiment of the invention, of which Figure 6 is a
sectional side elevational view, showing in enlargement
the floating-lever type governor of the third embodi-



-8- ment, Figure 7 is a sectional view, taken on the line VII-VIl of Figure
‘6( and Figure 8 is also a sectional view, taken on the line VIII-VIII of
Fi'gure 6; and Frgure 9 represents a fourth enbodi ment of the 5 inventiqg

and is a sectional side elevation of essential portions inside a di ese _
engine. Referring first to Figures 1 to 4, which in conbination represent a
first enbodi ment of the present invention, 10 it wll be seen fromFigure
1 in particular that securely nmounted at the stern of a snmall-sized ship or
boat 1, is an outboard-notor M which broadly conprises an interna
conbustion engine, nanely a diesel engine_2gand a drive unit 3. By the
engi ne 2 and throu h.a ropel,l er shaft. 10.,whi.ch I g erticall Qused in
the drive unit 3 #ﬁ‘@é& t 352 2 PENFIRRAL §1CY - pr@é‘&nl i tgl\ér g\ﬁnf i's
dri véﬂ/to rotate S!d:Ia-Slnquﬁcfp@urtdwé,bm Fiigurehd® disr @disicor stegwiomplan

arrow A For the gfjes t I |
provi ded to proj ect to'war ﬁ%g}ﬁ(#v?&%?%lkenﬁ%%ﬁgsvlﬁg@ﬂg%b% nSS %S‘éir at ed
toward the starboard afdaufe FomeRrsiesemnsspatfourihy gmbadimentsofc &hsust i on

engi ne 2, thesr arilfﬁieai‘ﬂm@x Znd iexterdetionalc dilqe m@m@w:ﬂrdfglexss@n%tmas
7 of the engine are arran e%sﬁs tQ rgﬁrprocate horizontally in cylinders
12: As can be bes® (ﬁﬁ%ﬁ A 8185814 29 e onbi nati on, a conmbusti on
chanber is defined mnthrn t he cylrnder 12 between the piston 7 and the
cylinder 30  NCaketeridy £idldiled sl Pty U%&%hﬁ il Qb1 1P
of the pistons 7. a result stion of I njected into the

conbust i on chanbeXSRFESaR: |5hjfééftsdir §"@°dtlﬁ@f§37| oforther Hfr?d"@r"db inventi®®at i ng

nytj on 10 it will be seen from Figure 1 in particular that

securely mounted at the stern of a small-sized ship or
boat 1, is an outboard-motor M, which broadly comprises
an internal combustion engine, namely a diesel engine 2
and a drive unit 3. By the engine 2 and through a

15 propeller shaft 10 which is vertically housed in the
drive ‘unit 3 and connected to a crankshaft 6, a
propelling screw 4 is driven to rotate so as to propel
the boat 1 in the direction shown by an' arrow A. For
the steering of the boat 1, a steering handle 5 is

20 provided to project toward the bow in a manner capable
of being operated toward the starboard and the port on
the boat.

In this internal combustion engine 2, the crankshaft 6

25 extends vertically and accordingly pistons 7 of the
englne are so arranged as to reciprocate horizontally in
cyllnders 12: As can be best seen from Figures 1 and 2
-in combination, a combustion chamber is defined within
the cylinder 12 between the piston 7 and the cylinder

30 head 9, which latter houses injector units 8 facing the
tops of the pistons 7. As a result of the combustion of
fuel injected into the combustion chambers by the
injectors 8, the pistons 7 undergo reciprocating motion




- 9 - slidably along the cylinders 12 to rotate the vertically di sposed
r.ankshaft 6 and, through the drive unit 3, the propeller screw 4 as before
rent geged. 5 Each injector unit 8 is provided with a |lever for controlling

t he (egpunt of fuel injected thereby, which is not shown but which can be

secured to a plunger (also not shown) and may be arranged so that by neans

of a fork 14 secured to a control rod 11 vertically novable 10 I n

directions D and E of a birdirectional arrowin Figure 3, which are

parallel with the axis of the crankshaft 6, it nay be operated to rotate in
the directions D and E respectively for degreasing and for increasing the

anount of the fuel .i.nfjected. 15 _Ln an.upger _pqrtiaon he internal . .
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shown in Figure @8ispbsed csaaksbalfsr §edndar thaloughdéhel drdvieomniit Sgctt

viewed fromthe | S h 2 ki e 2, a governor pulley
16 which is rota?gggggégagﬁggeﬁ{%rhé %%F?Ef5%F§t%§?§?ab|y supported by a

bearing 17, and carries a governor shaft 18 for rotation therewith. Munted
on t_he Islha.ftls_lg glraehgahgé&%rmghgh&t 8 % p&o?@.\i%_'iriﬂw'itﬁp@ Navée ifg& a bed
vertically slidabl e goyérnor spi n ., Ihe arrangenent descri,

above oper at es a§°F5gP Pgmﬁéﬁ FW@gﬁﬁvg n%Pe%eP§HF§tf g%ﬁﬁﬁgahtwaﬁdFﬁ due
to rotation of the angi sho@nchuti whiche canyvdensecuredp &oa e plungeyoalzar
spi ndl e 21 under S Ri i 0 [ Ist izQn e | gt i,ng

| ever 23 is rotaggg,s&?pﬁ)aggﬁagﬁ§2?ea§E?ﬁ%%%SIggﬁﬁ?b Pﬁg%ﬁ%P%o%& en,

through a controforkvdd secimeeh tos anseata®li Fodhd Icyertdealiyamoyabdeat ed -

at the left 19 dejhngkir@¢tSols DNand E of a birdirectional arrow in A

Figure 3, which are parallel with the axis of the
crankshaft 6, it may be operated to rotate in the
directions D and E respectively for decreasing and for
increasing the amount of the fuel injected.

15
In an upper portion, the internal combustion engine 2 is
provided with a floating-lever type governor. As shown
in Figure 3, which is an enlérged partial side elevation
in section viewed from the opposite side from that of

20 Figure 2, a governor pulley 16 which is rotated through
a timing belt 15 is rotatably supported by a bearing 17,
and carries a governor shaft 18 for rotation therewith.
Mounted on the shaft 18 are governor weights 19, a
governor spring 20 and a vertically slidable goveinor

25 spindle 21. The arrangement described above operates as
follows:

‘When the governor weights 19 swing outwardly due to
rotation of the engine 2 causing the governor to
operate, the governor spindle 21 undergoes lowering in

30 its position, whereby a floating lever 23 is rotated,
with a shaft 22 as the fulcrum of the motion. Then,
through a control lever 26 which is mounted in the
cylinder head 9 located at the left side in Figure 3, in



- 10 - a manner capable of being rotated with a shaft 25 as the ful crumfor
;ge rotation, and which is coupled to the floating |lever 23 through a A
mber 24 which'in turn is connected to an end of the |ever 23, the up
down 5 notion of the spindle 21 is transnmitted to change the position of.
the control rod 11 for exanple in the direction D for increasing or
reduci ng the anmount of fuel injected. 10 In the floating-lever type
governor structured as above, the spring force of the governor spring 20
borne by a spring stop 28 integrally structured with the governor housing
indicated at 27 and the centrifugal force ofpthe governor weights 19 can in
conbination function as 15 inmardyé dlrected force so that the anount of

mot i on - or . change i%h BRHIaT GRRADIOE RS 2ok atad Widhya iShaftofor asorthe
to a change-in t hgEpaath For Al ixstafidhe éiﬂﬂlvnﬁéh 1Y tdodplied G/ heor

further, this can r.e- assenbl cqver |y, by 20
adj usting a gap H%&%e‘é’r?slﬁe %r%?‘r'ﬁ% 12‘(5“% %%‘ﬁ&% %8‘
(Figure 3), cali brizt iccommefcttdid tgo\aar rend cah t/het Hesmeae 235 adeomy m'hﬂediowh
governor asse Iyléﬁy* r qggg i e
portion of a ?3| I n er%br{) O? 0 J}h% ﬁﬁ:r n%/tl cO ustﬂlégnac&n%g{gfs@‘e
shown in Figure 4pafitiep £Edhe arntinlaraed el tfé?(erﬁmgli%é-ﬂ \they in

Figure 3, the shafdi 22y tidk tlerdddinid i :AMRIci2Y ithd Amhaft Ybor
secured to a regulﬁ r 30 'Tever 31, which in turn is connected to a

regul ator- |ever a regul ator handle 33 attached thereto.

b _ 10 In the floating-lever type governor structured as above,
the spring force of the governor spring 20 borne by a
spring stop 28 integrally structured with the governor
housing indicated at 27 and the centrifugal force of the
governor weights 19 can in combination function as

15 inwardly directed force, so that the amount of motion or
change in position of the spindle 21 can 'change in
proportion to a change-in the speed of rotation of

" the engine 2. With this governor,  further, this can be
pre-assembled in a cover member 29, and simply by
20 adjustin§ a gap H between the governor spring 20 and the
spring stop 28 (Figure 3), calibration of the governor

_ can with ease be accomplished. A governor assembly thus

e - 'prepared can be easily mounted in an upper end portion
of a cylinder block 30 of the internal combustion engine

25 2.

As shown in Figure 4 showing a sectional plan view taken
on line IV-IV in Figure 3, the shaft 22 supporting the
floating lever 23 is rotatably secured to a regulator

30 lever 31, which in turn is connected to a regulator-
lever shaft 32 having a regulator handle 33 attached
thereto. -



- 11 - Between a pin 34 nounted on the regul ator-lever and a pin'35 nmount ed

en the regul ator-lever shaft 32, a torsion spring 36 is disposed, which

exe a spring force to bias the regul ator
dec ating the engine. Thus, by the function of the spring 36, the pins

*

handle 33 to its position 5 for

34 and 35 are normally in a nutually contacting position as indicated at P

in Figure 3. Al parts associated with the regulator |ever 31 such as the
spring 36 can be pre-assenbled on a cover
support 37, and in the formof an assenbled unit,

portion of the cylinder block 9. The regukatqQr handle 33 is connected to
the steering 15 handle 5 |lpocated in a stern Eortion of the ship or boat 1

(Figure 1) thro
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such as the spring 36 can be pre-assembled on a cover
member of a regulator-handle support 37, and in the form
of an assembled unit, mounted at an upper side portion
of the cylinder block 9. '

The regulator handle 33 is connected to the steering
handle 5 located in a stern portion of the ship or boat
1 (Figure 1) through a Bowden wire (not shown) so that
by rotating a twist grip of the steering handle 5 about
the axis of the latter in directions shown by an arrow
R in Figure 1, it may be operated to cause the regulator
lever 31 to rotate, whereby the position of a shaft 38
of the lever 31 undergoes a change in position and,
through a link member 39 and the control lever 26, the
control rod 11 undergoes motion to effect acceleration
or deceleration of the engine.

Generally speaking, if acceleration and deceleration of
an internal combustion engine is effected through the
operation of a regulator handle such as that shown at 33
with use of a floating-lever type governor such as the
one described above, ther force required for this
operation can be only small. With use of the floating'
lever type governor according to the present invention
in an internal combustion engine, the operation in -

‘e’

-
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| ever .type governor according to the present. invention in an internal

“C ustion engine, the operation in - 12 - question can be effectedfgﬁz
sitnply by way.of rotating a grip of the steering handle 5, which can PP
worked only with an extrenely limted operating force, so that ease of the
operation for acceleration and deceleration of 5 t he engi ne can be
enhanced. That is to say, the operation for accelerating and decel erating
the engine can be snoothly and at an inproved efficiency performed sinply
by rotating the twist grip of the steering handle. 10 Fromthe viewpoint,
anong ot hers, of neking the drive system.ljghter in meighthand ﬁnaller I n
size, it is generally required of outboard-notor engines that they can
operate at aghighqgﬁéﬁﬁo A%k € GF t&GFeG SaBPLYaPYSWAYhPEhTOABINTaR a | ow
torghe. On the ogkép b&nihei&t@@&&n@fhhﬁaluse,gﬁP?pﬁoF?ﬁlhéCbotReHhSFE&'VG
system as i s gene r i there lies a ANKe i n_raising e
n?ninun1speedgof %g%égan%%%r%ﬁglghgﬁﬁ&?edTﬁggfa#ﬁnghg°5§§e i that’ease
out boar d- not or engfntbe cpereiige dorwacicelgrationspadddeskderdtiencesarily

be broader insconpgei gagihe LhS | S%ihﬁhc@ﬁgi”?ﬁfFOESOE ega&ha@hgn out boar d
notor. Wth the conventi ona w dely utilized all-speed mechanical type

| Iy ) .
governors, an ext PRRERFIRPgEOFoRECSLeraddng, ands eceperating the esgihet or
handl e during a 2Ban bégbm&btﬁdynanagatiﬁﬁ,iﬁ@dobEGYeEﬂﬂcﬂéﬁ@%yPEQfQEﬁéated

of out board mot or ggﬁg.ﬁﬁég&' PRt RgC R £9 2R i BoPE €8 SFASF LABY angermnt

as proposed handle.

o 10 |
From the viewpoint, among others, of making the drive
system lighﬁer in weight and smaller in size, it is
generally required of outboard-motor engines that they
can operate at a high speed of rotation and produce a

15 high ouﬁput at a low torque. On the other hand, in case
of the use of a dog clutch in the drive system as is
generally practiced, there lies a difficulty in raising
the minimum speed of rotation of the engine. Thus, in
the case of outboard-motor engines, the range of working

20 speeds should necessarily be broader in comparison to

the cases of engines for other than an outboard motor.
_ With the conventionally widely utilized all-speed
-t mechanical type governors, an extremely high power is
‘required for operating the regulator handle during a
25 high speed navigation, and they can hardly be operated
with use of such an operating grip as is generally made
use of in the case of outboard motor engines. Thus,

there is a need for a governor arrangement as proposed

_ according to the present invention.

30 _
With conventional governor devices, the power required
for their operation increases in proportion to the
square of the speed of rotation, and for example in the



acgording to the present invention. 30 Wth conventi onal governor devices,
the-power required for their operation increases in proportion to the
squafeNpf the speed of rotation, and for exanple in the - 13 - ‘case of
an eig’ne of 800-5000 rpm as required with outboard notor engines,
providing that the required operation power during rotation at the |owest
speed is constant, the maxi numrequired operating power is 1.92 5 tines as
great as that in the case of an engine of 800-3600 rpm[ERR] In connection
with the operating power during rotation at the | owest speed, this should
necessarily be of a (constant) |owest requjged value so that the governor
15 can operate as such during, idling. Taking the above into_account, it
i s now feasibl e tRFRIRE AR %‘fgld"%ii%fsgqo%‘@q(?fg IR 3% TRABEE -t o
intﬁrnal conbustifuthﬁu&dmmnwﬁwléﬁgnnéslfprdvﬂﬂiﬂg)théﬁﬂtﬁfitﬁﬁﬁxxéd(ﬂ Z
mechani smis compl ex._ .Now. J1n. cases.of overhead cam diesel engjnes, it
s poss: bl et o mEFRTATRCR SEYER Hir e HOFAR it O 1o s Gt to
the present invemonstamnionethe m@simumtreguiked wpenating rpaeieris ol +HRluce
the total |ength of ' | t ke an
out boar d- not E)g; en%%ggeém%&c%r%%fs% itzhétl'.;igglr{%%)cfés@%f;%oﬂsceg at as |low a
position as possi QF#%QQHiﬁﬁm{O the cylinder head 9, and in addition, the
injector units 30 8 are disposed at an inclination relatively close to
t he canshaft 41 and operated through roc@;r ard®oo
(5000/800)° = (=——)2

= 1.92

10 (3600/800)2

3600 - N\
In connection with the operating power during rotation
at the lowest speed, this should necessarily be of a
(constant) lowest required value so that the governor
15 can operate as such during idling.

Taking' the above into account, it is now feasible to
make use of a diesel engine for an 6u£board—mdtor
internal combustion engine even though the fuel

20 injection control mechanism is complex.

Now, in cases of overhead cam type diesel engines, it is
possible to mount the camshaft directly over the

_ cylinders. According to the present invention, however,

25 it is devised that in order to reduce the total length
of the engine so as to make it adapted for use as an
outboard-motor engine, a camshaft 41 (Figure 2) is
disposed at as low a position as possible relative to
the cylinder head 9, and in addition, the injector units

30 8 are disposed at an inclination relatively close to the
camshaft 41 and operated through rocker arms.

As shown in Figure 2, further, the internal combustion



.0 g—enclosed by a |lower cowing 42 and an upper cow ing 43. Wereas thed{

I r cowming 42 is fixed as a part of the drive unit 3, the upper com[ff-
43 is mounted in a manner capable of being renoved with ease.5 by L
rel easing a fixing handle 44, so that with this upper cow ing 43 opened,
operation can be readily carried out for such as inspection, naintenance
and so forth. Thus, according to the present invention, it advan- 10
tageously is feasible to pre-assenble the structurally conpl ex governor and
regul at or handl e mechani smon their respectiigve cover nenbers and nount

them in their assenbled state uppe .0 .1 he,¢yliad )
Advary ageousl vy, t hEPtiBefr oF %%égﬁgg?ngps%egga%t eo@%hagh%§?%%§?§%e95ﬁgk
reduced; and any requlind 43j usWheneaspthet iewer capwbinget? oifefivpenasade

and. accuracy. Al so agg Q?feﬁg 8t 8y &duni PspeCtheNuppéet OtowBingeaange of the
governor can eaS|I§ e e

fected sinply upon.opeping.the_upper .cowjng. 20
Now, with referenc@oFBtFﬁngeaSPaﬂﬂFEhcgaﬁaéeaogegg?ﬂﬂafe£$gﬁﬁt3¥%h gﬁs?he
line V-V in Fisgureby palleasphesantixfngehandlenhégi senthat withibhéatuppera

governor 46 is provided at,the rear o | agentwLo Kk 45,

on the right hand EPHaLB? ?%esgﬁﬁgﬁde%pg?%ggggoggﬁhP%sfé%ﬁi?geeég?%éﬁaﬁéé
side of the bl ock 86r sheheassinspeotidnanmaintenanee and spefortfection
punps 48 and nozzle 49 together formthe injector units, which are nounted
to the cylinder head 9 again in a pre-assenbled form In 30 . ths

i |l ustrated internﬁhu§0n59§PF€hn§nan§h2,PSFSFHE invention, 1t advan-

10 tageously is feasible to pre-assemble the structurally

As shown in Fi gure 2, further, the internal conbust’i on - 14 - engi ne
O

el ] _
complex governor and regulator handle mechanism on their

respective cover membérs and mount them, in their
assembled state, to an upper portion of the cylinder
block. Advantageously, the number of assembling steps
- 15 can therefore be reduced, and any required adjustment

operations can be performed with ease and.accuracy.
Also, as before stated, inspection and/or maintenance of
the governor can easily be effected simply upon opening
the upper cowling.

20
Now, with reference to Figure 5, which shows a sectional
view taken on the line V-V in Figure 2 and represents a

W second embodiment of the invention, a governor 46 is

provided at the rear of and adjacent to a crankcase 45,

25 on the right hand side of the cylinder block 30, whilst
on the left hand side of the block 30, there is disposed
an oil filter 47. Fuel injection pumps 48 and nozzle 49
together form the injector units, which are mounted to
the cylinder head 9 again in a pre-assembled form. 1In

30 the illustrated internal combustion engine 2, of the
relatively large-size members to be incorporated to the
engine, the fuel injection pumps 48 are mounted to the
cylinder block 9, whilst the governor 46 and the oil
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relatively large-size nmerfber$ to be incorporated to the engine, the fuel
/injection punps 48 are nounted to the cylinder block 9, whilst the governor
46 t he oil - 15 - filter 47 are separated, one being | ocat'ed on the
rldaﬁg, and the other on the left of the cylinder block 30, so that the
engimie as a whole takes a generally oval configuration in plan as seen from
Figure 5 which is a 5 suitable engine configuration for an outboard notor.
Further, the whole of the engine is covered by a case (not shown). I'n
Figure 5, the reference character 50 denotes an air intake pipe, one end of
which is in connunication with an inductigg port 51 in a right hand 10 side
wal | portion of yl Lnder head, whi_le the_ other_end,open

vicinity of thef& Eﬁﬁcﬁéeaﬁﬁ S?HP§3§FF'|ﬁP&k?ebP§e185a§§ eﬁBstgFoﬁbgPﬁer

ri ght hand S|deaﬁdcehefotherc¢hlnder1bEmcbeQhendynhnderabloeke305 sant>

adj acent its |n£ﬁ£tlﬁhgne§§ngogglgn pﬁighthiegusvggngkgmg front end

portion of the crankcase ach € Vvici er plane 0- 0.
By providing suennanggrénganelauplantaﬁespepefsgm F@gpsepéssthehtoSeahance

ke skl Bapistaneupuesn, oo a e+
portion of the EPthﬁFakégﬁl g°g6 Pg thevERILB réécﬁ°§e§83hbylﬁ FR8At of

t he crankcase 4%not shawher noEaniaure 80 dhepaeééreacéochaeaetea poi nt

di agonal | y Ieftdégotggog?hggrtQgt%kgg ?ge ?F grg&okﬁ Enelgnghne can as

a whol e be in balance™w respec al vés: " The
i nj ector unit 8cpmmynigatieni m&hvanvendnmtmn port 5 in a right hand

10 side wall portion of the cylinder head, while the other A
end opens in the vicinity of the crankcase 45. This air
intake pipe 50 extends along the right hand side face of
the cylinder block 30 and the crankcase 45, and adjacent
its inlet is an end portion which is curved along a

15 front end portion of the crankcase 45 to reach the
vicinity of the center plane 0-0. By providing such an
elongate air intake pipe 50, it is possible to enhance
the intertia effect of the intake air column and thus
improve the engine performénce.

20
In addition to the above arrangement, in which an end

portion of the air intake pipe 50 is curved to reach a QT

point in front of the crankcase 45, a starter motor 52
is so disposed as to lie at a point diagonally left

25 front of the crankcase 45, therefore the engine can as a
whole be in balance with respect to its left and right
halves. The ‘injector unit 8 is dispoSed in a valve arm
case 53 so as to project to the right hand side and a
valve arm 55 is placed in a central portion, whilst

30 elements such as a camshaft 56 and a valve arm 57 are
positioned towards the left side, so that.the components
within the valve arm case 53 are also in balance with
respect to the left and right half portiohs of the valve

"
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case 53.s0 as to project to the right hand side and a valve arm55 is
p1a6ed in a central porti-on, whilst 30 el enents such as a canshaft 56 and
val ve arm 57 are positioned towards the left side, so that the conponents>ég:)
within the valve armcase 53 are also in balfance with respect to the left;
and right half portions of the valve - 16 - armcase. In the second
enbodi nent of the invention considered above, the crankshaft 6 extends in
the vertical 5 direction and the engine is adapted to be nmounted on a ship
or boat in a position in which its cylinder axis extends along the axis of
the ships hull, while the governor 46 and +heeoil filter ‘are di sposed on
opposi te sides of tfig, @dddder block 30, so that the engine as a 10 whole
has a*tampact structure with a configuration generally resenbling an oval
conprising.left and right half portions in balance. Thus, an outboard- notor
engi ne can be obt aimectMisé’cdrRi cemw:artémﬁlgf Iﬂmdntnivammjo@hfcomddmal in

size and yet has a rt S fue

i njection punp 48 |ag’°sq'e%' [ c:eracf;ﬁ (}H-' dr: &‘3‘% g r(}\?’%dg'@?ﬁggstructure of
the injector urbt Simdmftm ean;i dihed engrigres s mmadqmb@r moa tedgiome acan
be further enhancecém?) or BHY &% & tﬁbs%.ﬂfbr?%!ﬁ"vﬂﬁtdtpﬁtrse%‘ﬂ?x'&hra gal s/ d

enbodi nent of the pre ent I nventi Qn, ch particul ar _i_.s“concerne

an i nproved struct B¥YRPAS alRngdhe r?d?lﬁ)f"ﬁ H’é"ﬁ VitERE i lder #hidsoFbe 25
Wth the governor flﬁ:ﬁrﬂdle 48 earnttirniydi nEilliteite idisposied anedppos iftee

governor wei ght lgllde (%fﬁéhe cylinder block 30, so that the engine as a
w 10 whole has a compact structure with a configuration
’ generally resembling an oval éomprising left and right
half portions in balance. Thus, an outboard-motor
engine can be obtained which is comparatively light in
weight and small in size and yet has a high output.
15 Further, the pre-assembled fuel injection pump 48 is set
.in the cylinder head 9 to provide the .structure of the
injector unit 8 as Before stated, whereby compactness of
the engine can be further enhanced.

20 Figures 6 to 8 in combination represent a third
embodiment of the present invention, which in particular
; is concerned with an improved structuring of the
(N governor of the type considered above.
25 i o |
With the governor 46 of the present embodiment, when it
is rotated and the governor weight 19 is therefore
brought'into an open position, the governor spindle 21
becomes forced downwardly in Figure 6. The downward
30 motion of the governor spindle 21 is transmitted to one
- arm of a rocker lever 13 against which the spindle 21
abuts, as shown in Figures 7 and 8. This rocker lever
13 is rotatably supported intermediate its ends by a
shaft 65 carried on two support member 58 secured to a



brought into an open posi‘tion, the governor spindle 21 becones forced.
(do rdly in Figure 6. The downward 30 noti on of the governor spindle 21°
' ggggnsnitted to one armof a rocker |éever 13 against which the’spindle 21
ab , as shown in Figures 7 and 8. This rocker lever 13 is rotatably
supported internmediate its ends by a shaft 65 carried on two support menber
58 secured to a - 17 - governor cover 54. At its other end the -rocker
|l ever 13 engages a regulator spring 59 nounted in the governor cover 54, so
that the position of the lever 13 is determi ned by the bal ance between the
force of the 5 governor weight 19 and nhe_load of the regul at or sprlng

59. At the end which abuts the ver indl e 21 e fir t Ie er S
provided with arFRiHEhtC %%e?‘? R€O Q ?‘l’éte% eo’ﬁ% ‘Fv?ﬁeﬁ

floating |ever Zéhgﬁgnss avureQIeIah@r ospexngeniﬂ afioumised eirertl2s gsvemmmc‘ﬂed
o the Control | eyaly 26 L NiUoknt Nenk | s 264 6E1 GBI @n0)1 iy dpgCgfbed above,

and as can be seen ron1F|q$re , enbo he i nvention

only an arm por tdeeRined be\khe 1’334@%%9 peetieen tHe gtrese Rf vehght 19 and

the governog Spigé¥eridr #éigher M odnd hené eyedd 16f hete NEeGRLE EBA! SPRIHE! S
60 on its front d rear faces, so that the length of the arrangenent,

particularly inthe axial 20 direction, can be remarkably reduced in
conparison-to conventional floating- | ever type governor structures in which

springs are pro o, r | 8 is
connected throug gg&f)?n% ‘%ﬁfilg é{&?ﬂg %%E;\t ern‘%‘e oéfé etttlr’}ﬁ%
i ncrease or a defclrﬁaﬁi'se]#‘helt ht3 mmowxdme‘mmjmtwmm trmber 60 |
10 against which one ‘end of the floating lever 23 abuts, o’
while the other end of the lever 23 is connected to the

control lever 26 through the link 24 (Figure 6).

As described above, and as can be seen from Figure 6, in
15 this embodiment of the invention only an arm portion of
the lever 13 lies between the governor weight 19 and the
governor spindle 21, this arm of the lever 13 having
abutment members 60 on its front and rear faces, so that
the length of the arrangement, particularly in the axial
20 -direction, can be remarkably reduced in comparisoh to
conventional floating-lever type governor structures in
which springs are provided about the governor weight.

The control lever 28 is connected through a pin 61 to
25 the control rod 11 for effecting an increase or a
decrease in the amount of fuel injected from the
: injecﬁof units 8, and is constantly biased by an idling
spring 62 toward the direction for increasing the
quantity of fuel injected as depicted by arrow H and, in
30 consequence of this, the floating lever 23 is constantly
maintained in contact with the first lever 13. The
first lever 13 therefore undergoes motion while a
balance is maintqined between the force exerted by the



|n ector units 8, and is constantly bi ased by an idling spring 62 toward
.tKe:direction for increasing the quantity of fuel injected as depicted by
arrow H and, in®30 consequence of this, the floating lever 23 is
constantly naintained in contact with the first lever 13. The first Ieve;;
13 therefore undergoes notion while a bal ance is maintai ned between the
force exerted by the - 18 - governor spindle 21 and that exerted by the
regul ator spring 59, and in accordance with such notion of the |lever 13 the
floating |l ever 23, too, undergoes notion, together with the control rod 11.
5 The idling spring 62 has a | ower spring-fd8ce than the regul ator spring

59 and therefore Juoleol U6 BH o1 oLGR Pad NexSPLOS!S Angeperol Py

the gentrifugal over nor Wwel orn
regukagor spri ng 5991'% %%af@némlprmmﬁgntﬂewimC$metx¢m ebHtthe on of

the floating | ever1dvel 131 thedeitnt iy TRORA 2T, | €UST dashoues |ibELsw

6, whichis rotated about thgﬁgln or regulalor-1ever shaft 34 to cause
a change in the potP¥ebReHivt EW%T?°Q§r°%nH°@hE fuel injection fromthe
injector unit B can thus be adjusted externally to increase or decrease by

operaiing on Lbe "ARU PPlod UBEAY o7 Bad oBU Qhel - LiNERq ShBHe Yl BRL 1
gover nor 46 of th|Seghlﬁﬁoénﬁﬂﬁ4m§n59ofam@ethﬁveﬁ@tgﬁmoﬁheofe§@$a§%#ahpr|ng

59 which in convengbpadl ofOMEE NEHPnd Be U2 § PGEREr F084  bY Nene Scen OPYBIGWT

wei ght 19 |s | aced outside a er| her al
g P gorce og thepgov rnor weight 19 is borne by the

W 10 regulator spring 59.
The shaft 22 providing the fulcrum for the rotation of
the floating lever 23 is linked to the regulator lever

- - 31 shown in Figure 6, which is rotated about the pin or

15 regulator-lever shaft 34 to cause a change in the

position of the shaft 22, and the fuel injection from
.the injector unit 8 can thus be adjusted externally to
. increase or decrease by.opérating on the regulatdf levef
34. The regulator-lever shaft 34 is set in the governor
20 cover 54 as shown in Figure 8. ’

In the floating-lever type governor 46 of this third
L/ embodiment of the invention, the regulator spring 59

which in conventional governors is disposed about the

25 governor weight 19 is placed outside a'peripheral
portion of the governor weight, whereby the structure
around'the governor weight can be simplified and made
compact. Moreover, because the height of the governor
46 can be reduced; the height of the internal combustion

30 'engine 2 in the axial direction of the crankshaft 6 can
also be reduced. Further, the position at which the
flywheel 63 {(shown in Figure 1) is mounted on top of the
crankshaft 6 can also be lowered.




portion of the governor weight, whereby the structure around the governor

-wei ght can be sinplified and nade conpact. Moreover, because the height of”
=governor 46 can be reduced; the height of the internal conbustion 30
b -2 in the axial direction of the ctankshaft 6 can al so be reduced.
HWer, the position at which the flywheel 63 (shown in Figure 1) is

nmounted on top of the crankshaft 6 can al so be | owered. - 19 - The

governor 46 of this enbodinment is also structurally characterised in that

the force is mainly borne by the first lever 13 with little force being

transmtted to other nmenbers such as the 4gnk 24 and so forth. Al so,

all the nenbers the overn 4 uch a over nor mel

gover nor spi nd| ’é‘?’éogé\eﬁ’gh‘fshjs%pﬁé?qgﬁ?%ﬁ SHALH %fenb(r’l'é E&n"g]e%bl ed

in the cover rrerdiazrﬂ@tmwtm pthat dehe forde -is mdinky Lbamé bynethe =2

governor; not Oqﬁré@'fev&“tl?'é&ﬁ'ilfﬁ@%&é&%%ﬁan e 5o 65 for

supporting the first l'ever 13 operativ assocl at € governor

spindle 21, the Q’é’mﬂeﬂ‘ L |$1‘§F1593$vh1|'-1@,¢1 bink 24@pndsio tfrrihy stAle@er 13,
and the regy at 1l eMed mdhtddrSof OFhe aGdvwdinoP Nl DK s Yelsd RRSFdinkel t he

spindl 6 21"t hr odipLdHe 14 rand | aeetior xeiadl ofy Endealat thﬁegi’ﬁir
spindle 21 to tkua;ppmtt apivais 164 tc:amme pretdssemitlead im therooser or
gregrggggmtargdaz I n t% eé%llgegr ‘ra\'gé v‘gi{déssz oﬁt%s%\% c?‘g en I ne.
Because f this, mhtn%u RRIYrEFR1SHp PRt | hEe Al m@?r%esﬁ@qmﬁ ed
10 the shaft 65 for supporting the first lever 13 (v
operatively associated with the governor spindle 21, the
regulator spring 59 which abuts against the first lever
13, and the regulator-lever shaft 34 for variably and
pivotally supporting the floating lever 23 which is

15 associated in operation with the governor spindle 21
through the first lever 13 and transmits the motion of
the.spindle 21 to the control rod 11 to operate the °
latter to increase or decrease the amount of fuel
injection by the injector units 8, can be pre-assembled'

20 in the governor cover 54 before assembly of the engine.
Becauseof this, subseguent adjustment operations may
hardly be reguired. . ot

In an outboard-motor enginé incorporating a governor in
25 accordance with the present invéntion, the length of the
vertically directed crankshaft can be reduced; thus, if
a flyﬁhéel is mounted at the top end of the crankshaft,
the eccentric load on the main crankshaft bearing is
reduced, and the whole structure of the engihe can be
30 advantageously made compact and light in weight.

Further, with such a governor, it is possible to perform
a pre-machining operation so as to adapt it to a



Iﬂ-an out boar d- not or engi ne i ncorporating a governor in 25 accordance

- Wi-th the present invention, the length of the vertically directed
crankshaft-can be reduced; thus, if a flywheel is nounted at the top of.
t he crankshaft, the eccentric | oad on the~main crankshaft bearing is o
reduced, and the whol e structure of the engine can be 30 advantageously
made conpact and light in weight. Further, with such a governor, it is
possible to performa pre-machining operation so as to adapt it to a -
20 - particul ar governor nount, therefore nounting of the governor relative
to the engine can be perfornmed rapidly and2®ith ease. Al so, any required

adj ust nent af ter gha fEuNgd %ﬁrﬂﬁmn%héﬁf&ﬁe%ﬂﬂlﬁf@ﬁt% Thus,

5 the present |nvent|on I's g'useful I n the mass-pro- duction of
i nt ewnal combust GV FLLAMHYS | RuEhRy- eF"leﬂi’e‘?'e t‘fﬁ)‘e RETERTIRA FaRk g
to the invention zpenitts essd ol Izweo Aeny hee i Fuis t g eSS the

rotation, the governar. I er.qo ts

starti ng of the é‘hd‘?’ﬁt qohéet(rjeterlieg m%'d é?q" %Asf’lr%n%ﬁtte &l‘oet t he
first lever 18 arkhe m;esﬁgm axxwemamglﬁgln(qmgur@ajﬁql anl t;hzei grass+4pro-gap
H becones cl oseqiuégﬁg( BE£G et IComBIRME P TeEi gy . 19 and that of the

idle spring 62 are 1 n balance and the governor pertorns governing of the
idling rotation. As the speed of rotation then increases, the force exerted

by the governor mRi dlicat iy IaosiE st iie afdfer iy 4@&&@@61’;}@&@%@9 59
commences 20 functigni thro h the | ev . The re ator spring
59 has a certai n%e?’%rﬁ%&??%% {R{f?wﬁheeéi)(]a%be of ?’cﬁ on of the
Kﬂ;ernal 10 commences rotatlon, the governor spindle 21 may undergo
lifting. At the outset of starting of the engine, there
is a gap H' of about 3 mm present between the first
lever 13 and the regqulator spring 59 (Figure 7), and
before this gap H' becomes closed, the force of the
15 governor weight 19 and that of the idle spring 62 are in
balance and the governor performs governing of the
idling rotation. As the spéed of rotation then
increases, the force exerted by the.éovernor'weights 19
becomes greater, and the regulator spring 59 commences
20 functioning through the first lever 13.

- The regulator spring 59 has a certain preliminary load,
- and until the speed of rotation of the internal
combustion engine 2 reaches a certain value and the
25 force exerted by the governor weights likewise exceeds a
certain value the regulator spring 59 remains inoper-
ative; during such time, the floating lever 23, too,
remains inoperative, and the governor effects no
governing action. In this respect it may be referred to
30 as a so-called maximum-minimum governor.

As the speed of rotation of the engine 2 rises to a
greater value, the force of the governor will exceed the




ﬁnbustion engi ne 2 reaches a certain value and the 25 force exerted by
governor weights |ikew se exceeds a certain value the reguJator spring
eA@Ns i noper- ative; during such tine, the floating |ever 23,’too,
/i noperative, and the governor effects no governing action. In this
respect it may be referred to 30 as a so-called maxi mum m ni num gover nor
As the speed of rotation of the engine 2 rises to a greater value, the
force of the governor will exceed the - 21 - prelimnary |load on the
regul ator spring and the governor spindle 21 is thus able to displace and
t he regul at or spring 59 is conpressed wher@byr through the floating |ever
23, |ink member rémﬁmsﬂa& thAavsa %ﬁe 5egu§9€o§0§PEthrQﬂgléPés moved in

a direction such as to sup ess I nj"ection Ee rotatien,
of the engine 2 tﬁ8395§96n§§1pééﬁr?&téé F8u§ ARLENGR GAsE ac?v@ﬁdtﬁéeengﬂﬁe
2 '3 i dling gonﬂlfegalatb]g epgihgt 60 18 coﬁtp&ggﬂea9gh|§re5yf,hehtaﬁgﬁr&héVe
condition and the of .the_idLin rin al.anced_against _t
governor force; ﬁg Egs58Xe55Q%Hegéﬁgeae§PeFo?§tF&ﬂ SPngﬁgg hﬁvﬁﬁ EgPls
bel ow a certa$n vaheeconerehnunﬂ dfl fisemovededned Adrestddnatekh aacteased,
while as soon as EH?pi‘éSs tReCZueh § §@E't9.3nex@.ﬁ@d§ éeﬁebgaFBt)éi‘ dg gg the

ot her hand, the fuer“injection is red e rea er st ood

that the idling sBFPnQn82“§aﬁ EBuﬁr89F8@&5wFﬁﬁt§1§GPﬂaEPeasBPFhﬂquﬁéiaﬁb

enough to determne a selected idling speed menti oned above. 20 In

practi ce, homever on_occurs i.n nk system conpri sing.the

control |ever Wf%ﬁk%hﬁnﬁgg 15% 2n& gﬁlng con& 1on, @Be regglagor .
10 spring 59 is in the inoperative condition and the force \./

of the idling spring 62 is balanced égainst the governor
force; thus, as soon as the speed of rotation of the
engine falls below a certain value the amount of fuel
injected is immediately increased, while as soon as the
15 speed of rotation exceeds a certain value on the other
hand, the fuel injection is reduced. It will be readily
understood that the idling spring 62 can be provided
with a suitable spring constant enough to determine a
selected idling speed mentioned above.
20 '
In practice, however, friction occurs in the link system
comprising the control lever 26, link member 24 and ,
floating lever 23, and in order to enable the spring 62 ‘W’
to operate and overcome the friction, the spring
25 constant of the spring 62 should necessarily be of a
‘sufficiently great value for this purpose. Otherwise,
it will be difficult to obtain a governed idling
condition as mentioned above, and this must be taken
into consideration when determining the spring constant
30 of the idling spring 62.

Also, it must be borne in mind that at idling speed of
the engine, the governor force is extremely small, so

mmmmmmm - s e me =i mm = aiee smmmmmetiams - ames tr e et v e et st i e mee e e R maGtime mimw = wc ke - 4w ms e e amame m e swes o=  ee anes mma



floatlng | ever 23, and in order to enabl e the sprlng 62 to operate and
owgrcone the friction, the spring 25 constant of the spring 62 should
negessarily -be of a suff|C|entIy great value for this purpose. O herw se,. '
it will be difficult to obtain a governed i-dling condition as rrentioned*
above, and this nust be taken into consideration when determning the

spring constant 30 of the idling spring 62. Also, it must be borne in
mnd that at idling speed of the engine, the governor force is extrenely
small, so - 22 - that with the engine 2 in a stopped condition, that is,
upon starting of the engine, the anmount by which the idling spring 62 can
contract indispensably tends to be relatively small and the fuel injection
tends>to be 5 |nsu¥h$€|EhFh athenenging #nin ot $HEPRAY) sRNAiEiemg $a% i nt

i nt oI Konsi derat i ogu 6ﬂestdir:]tﬁﬂ%s<@f | glge GQxégb‘népdnﬂ@@taﬁbuﬂt SO | wisi ot t Ehéln
auxiliary spring r ou a_ho an j ust or S, S

being of a snaller +?%gg85ﬁ%? ﬁ# €r?%? §9ﬁféﬁpgkufﬁ§gsr¥%f¥e
operating to increaebatheelﬁe$mah}eamdohheifuhb it jection dtends eogbeme. The

spring 66 is sst g@f@;%#’ﬁhai h@ﬁe'é‘té?@lﬁé’“gfttﬁ’é‘ d ch ﬂ!ﬁ%m tthi-?ié”

68 abuts against t e Séln nmount mal | er
sum of the gover noPOiBE cENEP ‘FWESJ- ragiepecthantdl H@Jvﬁ"@‘ftgoq th® |ink

syst em but greatercéméuctba IR gbtiod whEhlamkaﬁxﬂmy 28pridd Use tmréhgh
condition where the |nt§ € g@ngédéa £ g €§ 2 ﬂotatgg at eed Qof a
rotation exceedlngat%% d 3 HETS ] t ot PhB TR %ﬁ?)éﬁ\ FHeD
cont act - smaller spring constant than the idle spring 62 and
\_ 10 operating to increase the fuel injection at the starting
of the engine.

The spring 66 is set at a load such that in the
condition i which the adjustor 68 abuts against the

15 idling-spring mount 69, it is smaller than the sum of
the governor force at the idling speed ahd the weight of
the link system but greater than the welght of the link
system. ‘

20 Thus, in a condition where the internal combustion
engine 2 rotates at a speed of rotation exceeding the
_ idling speed, the adjustor 68 is brought into contact
N with the idling spring mount 69 and the spring 66 can no
longer function as a spring; in this condition, this
25 spring can only exert its own spring constant.

Then; when the engine is stationary, the spring 66
compensates for the shortage in contraction of the
idling spring 62 and urges the rod 11 in the direction
30 of the arrow H of Figure 6 for increasing the fuel
injection, until the control rod 11 abuts against the
idling spring mount 69, in which position of the control
rod 11 a maximum fuel injection is obtained, whereby the



With the idling spring nount 69 and the spring 66 can no |onger funct:ion as._

{fa spring; in this condition, this 25 spring can only exert, its own spring
_constant. Then, when the engine is stationary, the spring 66 conpensates

f he shortage in contraction of the idling spring 62 and urges the rod
112N the direction 30 of the arrow H of Figure 6 for increasing the fuel
I njection, until the control rod 11 abuts against the idling spring nount
69, in which position of the control rod 11 a maxi nrum fuel injection is
obt ai ned, whereby the - 23 - starting of the engine can be effected with
certainty and rapidity. The arrangenent. f2gr -di spl acing the control rod 11 5

t hrough the idling-sprl L1 f g@g&_;’in”p_- L L on
when t he engi ne %zﬁx{gﬁfgﬁtaﬁreg %@ﬁﬁé%% |én¥% ed only %tgec{%fe{&:ﬁ%ﬁ(
above- descri bed and arapifity- but may conprise any of a number of othe™
arrangenments. For exanple, as shown in Figure 9, an idling-spring chanber

10 70 may be forned in an uppe oftiaon of the cylinder, he 9, above the
control rod 11, The mqwq%%%-éqfi%@?mﬁ% rqu’rﬁrso]cfﬁ;@gew 70,

wher eby an :gxt r aﬁﬁ}qug&as:;hea;jaﬁsimg-cspmg #B2 g e ppHEicam for obdaimned.

15 By appl yi ng..such, .4l i ng- [ enent_ t | Ut

conbusti on engi %eu%a&%éﬁngaﬁ%é%gﬂ‘f{}%er’%oquers%gﬁél%xﬁégféﬁq onno%f :
the governor carPeéhelimitisd iondy 1R rihe tahovehdegrrikead purtangamernt, faatred

in an upper portian MPndiheaLHdydY daAthbd P PELIHEY A% andBrdiNancand
adj ustment of the fuel-1njection control system can be effected wth
extrene ease. WRFRABAEs AS RRYM iRy P&’rﬂi‘?ﬁ%rgd anyi i Jngr SRFing (Fhanber

10 70 may be formed in an upper portion of the cylinder o/
head 9, above the control rod 11, with the idling-spring
62 housed in this chamber 70, whereby an extremely easy
access to the idling-spring 62 can be obtained.

15 By applying such an idling-spring arrangement to an
internal combustion engine having a floating-lever type
governor, , the 6pe:ation of the governor can be’
stabilized. Since the idling-spring chamber is formed
in an upper portion of the cylinder head, inspection,

20 Mmaintenance and adjustment of the fuel-injection control
system can be effected with extreme ease.

When the idling-spring chamber is disposed in an upper v
portion of the cylinder head as above, it becomes

25 feasible to provide a breather outlet above the
idling-spring chamber. From such a high position, the
blow-by §as can be discharged ina condition of being
substantially free of oil residue, that is of comprising
air alone, so that undesirable discharge of oil out of

30 the engine can be effectively prevented from occurring.

As described in detail above, the present invention
provides a governor in an internal combustion engine in



portion of the cylinder head as above, it becones 25 feasible to provide
~a€bTeather out| et above the idling-spring chamber. From such a high
pasi tion, the bl ow by gas can be discharged in a condition of being QEED
substantially free of oil residue, that is of conprising air alone, ¢ hat
undesi rabl e di scharge of oil out of 30 the engine can be effectively
prevented fromoccurring. As described in detail above, the present
i nvention provides a governor in an internal conbustion engine in - 24-
whi ch the notion of the governor spindle is transmtted through a floating
| ever and a link nmenber to a control rod-f@4 controlling the fuel
injection, and the requl ator hgndl e of the governor i,s qQperatively §
aosael ated i th aMich the POSAom Ot the BeYarand ersnalesiia, thAnsEit ted
t hatasi npl y by opahaicdugd ahd€ lgaitd nghilavere gndr @s liakgmenberotee af @ontrol
operation, accel eratd ) I fi b ol l e i ease and
rﬁ%fe‘%e%rrf%n‘l?%@lg@%t ﬁ%@e%@l gn‘égr@tttx%ln dnd Re

accuracy, whereby icren ne “oper at1 ol can be 10
remar kabl y enhanc&@Iwatorehandle @fvdhsogoyernes dsdeperghiaeliyvn wei ght

fﬂ-d nore conpact igdysycdiatledr e:ittlﬁgia_' Q;wmrl i® @;fn\emlt is%%giqh?y haedleddd a
i s governor can be incorporated in an, i nt ernal gombuystion .engine.in
a conmpact manner. slf*F'IﬂJé’,r tRat P thadn SEIPIdh PYh CPeTRE 186f iti’ieeﬁc’:ﬁpog’k‘éﬁ&i ne

assenbly and si nplrefgniriese nongresit dorard for Riperatdengpectieleratdont And
-engine. 20  Final it ossible to let .t fu i_nj.ectian

aUtonat i cal 1y | nodssedsmarieR, S S ool With, BBl Gl dduracy,
starting effici encherebypshemefdicderney of the engine operation can be

\_ . 10~ remarkably erhanced.

Further, the governor can be made lighter in weight and
more compact in structure than comparable conventional
devices, and this governor can be incorporated in an
15 - internal combustion engine in a compact manner. Thus,
the invention can enhance the efficiency of engine
A assembly and simplify, the inspection and maintenance
operations on the engine.

20 Finally, it is possible to let the fuel injection be-

automatically increased whilst starting the engine,
whereby the engine starting efficiency can be improved.

25



~25 - CLAI M5 1. A verti cal - crankshaf t t ype out boar d- not or engi ne
ﬁaV|ng a governor the novenents of which are 5 transmtted in,use, via a
floating lever and a |link menber to a control rod operable to confrol the
amougsiyof fuel injected into the engine, in which the governor is nDunted
to awylinder head of the engine and a regulator I
pivoting the floating 10 |lever is connected thr mm‘ mlmmum a tw st
grip of a steering handle. 2. A vertical -crankshaft routbor d- not or
engine as clained in Caiml1, in which the governor is arranged 15 so as
to be driven by a timing belt nmounted abov® the cylinder block for driving
a canshaft. 3. A vertical -crankshaft ¢pnpoeqeut boar d- not or engi ne as
clained in daim1l or Claim2, in which the 20 governor and the regul at/r:
handl e are pre-assenbl ed on respective cover nenbers -prior to being mouMed
on the cylinder head.14. ‘AAvemﬁical&exankﬂhﬂﬁtttYQ@eoumbamEdémuhmnr 25
engi ne as cl ai e S orted
in the vicinity g-fdft}he goveé% eﬁgglﬁdél#l rsc-t“L%}e{ve’fé h%%/?ﬁ%ﬁ%lrllgafe%pp
di sposed bet Beer-zangmittrt gp.me wial 2 heleabing nteyereand addlime ot her

end facing a reggldrF &P'd rtganépoﬁ rod ogﬁef’@éié% Sérpkshathe taMSunt
out boar d- nopt or Syglne as, clalne jn which the gqgern r

conpri sing the efft ?réh%d%%ﬁ+ﬁﬁ' in which“the governor
- ' is mounted tq a cyllnder head of the engine and a

regulator handle for manually pivoting the floating
10 lever is connected through link means to a twist grip of 1/
a steering handle.

2. A vertlcal-crankshaft outboard-motor engine
as claimed in Claim 1, in which the governor is arranged
15 so as to be driven by a timing belt mounted above the
'cylinder_block for driving a camshaft.
.3. A vertical-crankshaft type outboérd—motor
enginé as claimed in Claim 1 or Claim 2, in which the
20 governor and the regulator handle are pre-assembled on
respective cover members prior to being mounted on the
cylinder head. |

4, A vertical-crankshaft type outboard-motor
25 engine as claimed in Claim 1, in which'a first lever is
rockably supported in the vicinity of the governor, the
said first lever having one end disposed between a
governor spindle and the floating lever, and the other
end facing a regulator spring.
30
5. A vertical-crankshaft type outboard-motor
engine as claimed in Claim 4, in which the governor,
comprising the governor weights and the governor



-°.26 5 spindle, is carried on a governor nount, and a shaft supporting the

*ff}st | ever operatively associated with the go he regul at or
spring agai‘nst which the said other end of the first |ever abuts, and a
regul ator-1lever shaft variably supporting~the fu w"mﬂ“"’um,fmu ng \i

abutting against the said one end of the first , enbles

a governor cover nenber. 10 6. A vertlcal cranfshaft*type

out board- not or engine as clainmed in any preceding Claim in which the

control rod for controlling the amount of fuel to be injected into the
engine is biased by an idling spring const2etly urging the control rod in

the direction forg ner | fuel #JHH
having a spring cg]ﬁ} ant’ %(S:h 1@6 &Ha sqybstant | eﬂ a?gé{rég%d%gé fq:ge
f or cesof the gov&URROLIHAY thhe efrvgq%re l@qypmqa’fg%ﬁlx Resafiated wddd 20

7. A verti calgye aga@ﬁmr 3L d,be.aféi xragtxﬂrateﬁglsrphqﬁg FHgiift whidmi m
6, in which there_ s fur rovuf 331 Iar for dlspIaC|ng
the control rod HBE (83 d:ftrl?% S RF ¢ eau%‘(fs"ltt miRG Fel

i nj ection only wregulatendiever siit |m:a|ra;bly/\/rsaxmrt2519/\/rm tfhel oyamte rafor

force is small £ e Sl tond
injection is aut oucgln}t i cﬁaaf l-Dsﬁcrease:@%mg&zmr?g ‘#}%’5&2%# %Jﬂ 1A G 62
verti cal - crankshdthe tf)ﬂr?‘es’-‘odtq}t%ﬁ-d-alfﬁ) alptanseniiiek an aclﬁﬂ"iﬁ.i‘dlqrn QUVEIM 7,

in which the idl ifighsd¥¥j Ng and the auxiliary spring are connected in series
t hrough a hook and an adjuster.

L 10 6. A vertical-crankshaft type outboard-motor
engine as claimed in any preceding Claim, in which the
control rod for controlling the amount of fuel to be
injected into the engine is biased by an idling spring
constantly urging the control rod in the direction for

15 increasing the fuel injection, the idling spring having
a spring constant such that it is substantially balanced
by the force of the governor when the engine is
operating ;F the idling speed.

20 7. A vertical-crankshaft type outboard-motor
engine as claimed in Claim 6, in which there is further
provided an auxiliary spring for displacing the control

N rod via the idling spring to a position for maximum fuel
injection only when the engine is stationary, whereby

25 when the governor force is small such as at the
commencement of the engine start, the fuel injection is
automatically increased to a maximum value.

8. A vertical-crankshaft type outboard.
30 motor engine as claimed in Claim 7, in which the idling
spring and the auxiliary spring are connected in series
through a hook and an adjuster.



-~27 - 9. A verti cal - ci ankshaf t type outboard;#DLaL_enngg_gg_Elained
NnClaim7, or Claim8, in which the[err] idling ring is housed in a

chanber in an upper portion of the cylinder head tﬁﬂn"m ove the
cont, 5 rod. 10. A vertical -crankshaft typ mwﬂ engi ne as

clai¥®d in any preceding Claim in which the governor |§-nwun§e 0 a cover
menber, which in turn is 10 -secured to an upper end face of the cylinder
bl ock. 11. A vertical -crankshaft type outboard-notor engine as clained

in any preceding Claim in which the floating lever is nmounted on a
regul ator-1ever shaft 15 t hrough a regvl%ﬁcﬂ | ever, the regulator-Iever
shaft being in turn susportedAbye&t&egml-atankbaaﬂtetypppontbdhsaemeﬂoat a

side wall of sald g l.i nder. bl.ock. .12, a nkshaf t i
out boar d- not or NIART; RS §&8§F§ﬁt1§IF%a %g glgﬁﬁ Fﬁ ?éfg%é e PEwang
as shawn in any oidﬁhagaspmmpgnysngodsadnmgsa gbamber in an upper portion
of the cylinder head of the engine, above the control
5 rod.

10. A vertical-crankshaft type outboard-motor
engine as claimed in any preceding Claim, in which the
governor is mounted to a cover member, which in turn is

10 secured to an upper end face of the cylinder block. "/

11. | A vertical-crankshaft type outboard-motor
engine as claimed in any preceding Claim, in which the
floaﬁing lever is mounted on a regulator-lever shaft

15 thrdugh a regulator lever, the regulator-lever shaft
being in turn supported by a regulator-handle support
disposed at a side wall of said cylinder block.

12. A vertical-crankshaft type outboard-motor
20 engine substantially as described with reference to and
as shown in any of the accompanying drawings.

25



