DESCRI PTI ON MARI NE REDUCTI ON AND REVERSE GEAR AND HYDRAULI C DEVI CE OF
MARI NE REDUCTI ON AND REVERSE CGEAR Techni cal Field [0001] The present
invention relates to an art of a marine reduction and reverse gear

appar at us. In nore detail, the present invention relates to a techni cal
art of a hydraulic device of a marine reduction and reverse gear apparatus
in which outlet ports for hydraulic oil and for lubricating oil are

coll ected at one position w thout any conpl ex branched passage so as to
facilitate piping work. Furthernore, the present invention relates to a
technical art of a marine reductgy@S@RgPng se gear apparatus having an
electricity generator for inboard power supply, intended to ensure
efficient electric power supply in correspondence to purposes of the

ar e pr opMARINE RIS HCRIONAND R urstSE GrARANS HBIARE G ong °

reverse gear quﬁ—rh @gqm PURETE j AND R'SIE tion and
reverse gear ngara%?fr?e uces al%irzl Vi Ng goNower olfﬁ*:ﬁ? engi%@%d t hen

drives a screw connected to the reduction and reverse gear apparatus by the
power . The marine reduction and reverse gear apparatus is provided

t herei n wi dechyealdield cl utches for forward and reverse propul sion, for PTO
out put and Joﬁ{ the like, and is provided on an upper surface of its housing
case with 5 YHrauIic pressure control mechanismfor controlling these

hydraul i ¢ clTHeph@snt (dventicersalarRh & ans@f RaiLint rddudtdhahdifeverdq gear apparatus.
In more detail, the present invention relates to a technical art of a hydraulic device of a
marine reduction and reverse gear apparatus in which outlet ports for hydraulic oil and for
lubricating oil are collected at one position without any complex branched passage so as
to facilitate piping work. |
Furthermore, the present invention relates to a technical art of a marine reduction and
reverse gear apparatus having an electricity generator for inboard power supply, intended
to ensure efficient electric power supply in correspondence to purposes of the supplied

electric power.

Background Art
[0002]

Conventionally, there is a marine propulsion ‘system including an engine and a marine
reduction and reverse gear apparatus for power transmission. The marine reduction and
reverse gear apparatus reduces a driving power of the engine and then drives a screw
connected to the reduction and reverse gear apparatus by the power.

The marine reduction and reverse gear apparatus is provided therein with hydraulic
clutches for forward and reverse propulsion, for PTO output and for the like, and is
provided on an upper surface of its housing case with a hydraulic pressure control
mechanism for controlling these hydraulic clutches (for example, see Patent Literature 1).

In such a ship which drives an engine for driving a propeller, the output of the engine,

in any rotational speed range, includes a surplus relative to load on the ship, unless the



In such a ship which drives an engine for driving a propeller, the output
of the engine, in any rotational speed range, includes a surplus relative
to load on the ship, unless the rotational speed reaches its maximum
Therefore, in some of the ships, each propul sion systemis provided with an
electricity generator which converts a part of output of the engine into

el ectric power for inboard use or for charging a battery (for exanple, see
Patent Literature 2). Patent Literature 1. the Japanese Patent Laid Open
Gazette 2006-112471 Patent Literature 2: the Japanese Patent Laid Qpen
Gazette 2008-30749 Di sclosure of | nvent] robl : t he

| nvent i on [O9a3L spe Hgach‘ffdrsarﬁ?xlngmﬁ'r e&eﬁ?fgr%tlgﬁ ? 1?18 ﬁ%&ﬁﬁ%@%@% es a
hydraul i ¢ @slenPRSHEEdPREh 8n |e1ébt&ihi§akéﬂéﬂit&iw}1iﬂﬁ&ﬁﬁ% a &€ bf aftpwhifele i s
provided with hydraulic pressure detection nmeans including a plurality of
pressure sergimr mio eedtic pswemfon fitboadise 90 foraghdreingse byftese (febexamplgnseski nds of
pressure sensors nm e added or omtted in correspondence to different
speci fi cat e Tferafure, shi p equi pped with the marine reduction and reverse
gear appar at UpaediiGfcRhRE 8 thélhpattdd P Bhidipeh Gazeenocoraespondi ng to the
difference of the ship in specifications is required to branch a piping
passage from Phentiyeraaut 2ctholdpapssBage Laid Qpee Gazdtei2608-30d%0i | passage and
to connect it to the pressure sensor. [0004] In this case, the pressure
sensors are attached in a limted space above the upper surface portion of
t he housing case, and on the ohRe[osiRNEF IdvRAtiBydraulic circuit has

| ocationally preset portions to be connected to the hydraulic sensors. As a
result, a portion of the hydraulic circuit for extracting hydraulic oil or

| ubricating qQil is limted.in |ocation, thereby conplicating |ayout of the
pi pi ng pasBeqjdems to Hg %@F@hWﬂLE?HWﬁﬁgﬁbnt kind of pressure sensor is added
because of(ﬁggpge of specifications of the ship, at an operator's request
or for ano{ reason, the piping passages nust be reviewed every tine of

t he addi ti orTHef hydkailipipessure eosterl Soechadsm iaclndesy aphydraudin dilopassageraadta ng
hydraulic oil or lubricating oi|l nust be pr deeﬂy&n t he h%gngullc

lubricating oil passage, each of which is provided with aulic press tection
means including a plurality of pressure sensors, such as an alarm sensor and a stop sensor.
Some kinds of pressure sensors may be added or omitted in correspondence to different
specifications of the ship equipped with the marine reduction and reverse gear apparatus.
Therefore, an additional piping work corresponding to the difference of the ship in
specifications is required to branch a piping passage from the hydraulic oil passage or the
lubricating oil passage and to connect it to the pressure sensor.

[0004]

Iﬂ this case, the pressure sensors are attached in a limited space above the upper surface
portion of the housing case, and on the other hand, the hydraulic circuit has locationally
preset portions to be connected to the hydraulic sensors. As a result, a portion of the
hydraulic circuit for extracting hydraulic oil or lubricating oil is limited in location,
thereby complicating layout of the piping passages.

Further, if a different kind of pressure sensor is added because of change of
specifications of the ship, at an operator’s request or for another reason, the piping
passages must be reviewed every time of the addition of the pressure sensor, and a new

portion for extracting hydraulic oil or lubricating oil must be provided in the hydraulic



circuit, thereby increasing the nunber of parts and the nunber of
manuf act ure processes, so that there is roomfor econom c inprovenent.

[ 0005] On the other hand, in the case that a reduction and reverse gear
apparatus is provided with an electricity generator as described in the
Patent Literature 1, the generator nust be selected to have a capacity
corresponding to electric power for driving inplenments consum ng
conparatively great electricity, e.g., a side thruster and an
anchor - hoi sting w nch. It results in that the electricity generator
shoul d al sq.; f i i, Gil i e o ts
consu ng Sheat By REHs At St tnPRU RSy SR EBIRERR Ny o as
a power soubcet fhere ioemafor aondri¢immevement-urt her, if a separate power
generation equi pnment for supplying snmall electric power is required to be
provi ded orl0@®¢ reduction and reverse gear apparatus so as to dissolve the
i nefficiency,_the i i.ffl C : i i L a space
for nounti ngof1 ﬁge J;etgtﬁri l%nng nl{l fﬂ}en&é%%ée{lat:ﬂ;%g&?lﬁgg&fwgg%égf @ﬂgﬁl gfas qiy%ﬁa%lose of

t he presentwithuadMdirivity igénerflors AédcEiBedain fityeratunt 1igerstanei I¢ the@bnetatoratnisnbe
reduction and reverse gear apparatus, in which extraction ports for

hydraul i ¢ celectethdo havs b capacify ortespapding &0 |elegtrie cpostter dPredibdng implameits hout
conpl ex branched passages ;so as ta facilit far. binj far

hycraul i o SPeusind SHRRRETeS Al et £58s et 81 BLAG R,
sensors. [ QRRAH Further, another purpose of the present invention is to
provide a marine reduction and reverse gear apparatus having an electricity

gener at or f okt resubtwinrthnt fevebactrisity generatorshayld albe paridan insaffisisnealecttis poWEHI i ed

efficiently in carrespondence.to uses.thereof wthout an .addii.iopal
separat e potiY iR eP‘BﬁO‘E&ﬁ‘P}%BWP?”WEYn oellevc\%'c?p%iefﬁj ?rhngb%?(glﬁ%‘é’?% [ 0008]
The presenty, hdWddr SohrdY BV bpdestioh B&vided! | owi ng nmeans for solving the

above-nenti oned probl ens. .
Further, if a separate power generation equipment for supplying small electric power is

required to be provided on the reduction and reverse gear apparatus so as to dissolve the
inefficiency, there is difficulty and economic problem in ensuring a space for mounting
the equipment in the ship.

[0006]

Therefore, a purpose of the present invention is to provide a hydraulic device of a
marine reduction and reverse gear apparatus, in which extraction ports for hydraulic oil
and lubricating oil are collected at one position without complex branched passages so as
to facilitate work for piping for a hydraulic pressure detection means including a plurality
of pressure sensors.

[0007]

Further, another purpose of the present invention is to provide a marine reduction and
reverse gear apparatus having an electricity generator for inboard power supply, in which
electric power is supplied efficiently in correspondence to uses thereof without an

additional separate power generation equipment.

Means for Solving the Problems
[0008]



[ 0009] As claimed in claim1, a hydraulic device of a marine reduction
and reverse gear apparatus includes forward and reverse hydraulic cl utches,
a selector valve operated for engagi ng and di sengagi ng the forward and
reverse hydraulic clutches, a hydraulic pressure source, a hydraulic oi
passage extendi ng between the hydraulic pressure source and the sel ector

val ve, a lubricating oil passage, a communi cati on passage extending from
the hydraulic oil passage to the lubricating oil passage, an oil passage
for detecting a pressure of the hydraulic oil passage, an oil passage for
detecting a pre [e: J | i i gg@m det ection
nmeans for de é%l%%afgﬁén%gggéﬁ?ég&q%%ggﬁgkkﬁgqﬁi uct%gﬁqgﬁﬁﬁﬁg@gﬁgé gear
appar at us lemssur face for mounting hydraulic instruments thereon, and the
hydraul i c device further includes a source pressure distribution plate, to
whi ch the &9009bassage for detecting the pressure of the hydraulic oi
passage and the, oil, passa for. datectl t.h e Y, ulic oi
passage are 5&%@8?%§{a e?@%ﬁf%%ﬁ%}éégﬁgg“h?% fﬁ%ﬁﬁﬁgﬁ%%?gggmgggé?sposed
on a subst appdrahd HclE@RtBwaRDld RPers hydrflt tRtRenh stibRorlverpernarddat i on and
reverse gear apparatus, and the selector valve and the pressure detection
nmeans are chgjgogeehdodisengaging rtheyderward and weyersarhydmtic chichss ug dwdpplicssur e

di stributi | ate. [001 . As clained.i | ai m, 2 . ic d
furt her -1 noremEEsHper horHAle o bafedt FiteeE pRaT b moai M e ey 8
source pregaihg sb@dvalkeld 19Ridatind 81 pRQde, GRHMMNncAiRPaWatdextdhding GofC e

pressure distribution plate through piping. A plurality of pressure

det ecti on riealmsirdulic ofleiassapé tythorlelyivating oif passagel ubeil passigegiopdptegsage are

di sposed on the instr nt. di.stribution.plate. .J]0011 As_ cl ai in claim
3, a mari né’rqs%lﬂ‘bé’? iﬂﬁnﬂﬁﬂﬁlf’ KilePasiasgedt ol Paspss ﬁ% ‘%ﬂ?&%%%é”%?%“r?r?gﬁ% shaft

For recei vipfgicaind dil/bdichoP, O orQfur8 Qe bh Hoand for QefeBifly tBOpicksutddl The
transnittiﬁggfﬁg@ﬁ#y%iné’pomé? Fg aepropelﬁgr,ra fi?%i PTO out put shaft
connect ed heriae nedustied and réveist ygeag ep@ratsohasse sadadeofor rmammting hyérauldy i vi ng

power to the main electricity generator,. a gountershaft for reversing and
transmitti ARyUEREnts theregny 35d hyslrauhie ‘gﬁﬁcﬁug’“gﬁafr’tcﬁﬁ%?n& PHEUE Y Case

SUPPOT {1 19 bl PSR ih, 87 BulsBid roP Balding IR prisbice bt AT Byt Sha
and the countershaft, so that t I nput shaft is arranged in parall el

bet ween t-h@adsagesindRiEoid pagsuge fohdbtectmgahd¢ pressoruoit the Sdbulic dihpassage iaree
reduction and reverse gear apparatus further includes a SeCO@d PTO out put

shaft provicorwctes pHhespyes prpsusmdisipuiondiaie i,UsRoFw Pt SYSE AN SFHEF case
outward fr ﬁmﬁ%ﬁ' Sf F Udlpcks oF ?@n&aﬁn@ i tﬂﬁ'} AR TR B agb’z{r?c_u& afd HelseleGorc ONNect ed
to an auxifFrary electricity generator for small” electric power supply.
[0012] Asaleb andihe piessugd ddtettidn michies anadisprsed @rihe irfioe smak tosuromd tigear
apparatus further includes an opening provided in a side surface of the
housi ng caseuresprosvg dispimiiemplatéount er shaft, a second PTO housi ng case
supporting %ﬂg]second PTO out put shaft and detachably attached to the

openi ng, aﬁ a gear through which the second PTO out put shaft is

i nt er| ocki nghy cla@pase tign 2.Ghé hplratiddedes uahér.indl62d 3} instréident iirivatbn n cl ai m
5, the first PTO output shaft, the input shaft and the countershaft are

al i gned on platreareangesl adjagent deithssptrge pregiirecdistiutiondiate, audbromBuReHsdHENi ng t he

count ershaft, and t he, sEond: BT 0WRY SEAL! A $1u5hip8FAtkikAithae upvard

means for detecting pressure of the lubricating oil passage are disposed on the instrument

distribution plate.
[0011]

As claimed in claim 3, a marine reduction and reverse gear apparatus includes an input =
shaft for receiving a driving power of an engine, an output shaft for transmitting the

driving power to a propeller, a first PTO output shaft connected to a main electricity



[ 0014] As clainmed in claim®6, the housing case is divided into upper and
| oner parts by a parting face on which respective axes of the first PTO
out put shaft, the input shaft and the countershaft are joined to each
other, and the first PTO output shaft, the input shaft and the countershaft
are rotatably supported on the parting face. Effect of the Invention [0015]
The present invention brings the follow ng effects. [0016] According to
claim1, ports for extracting the hydraulic oil and lubricating oil can be
dlspozedhon t he upper surface for nmounting hydraulic instrunents thereon
around the ur res L SELI | O : . | pi ngs
her of r om tSAPE s8E PrEReilhb Ritkler onkle o S MR A U RRlok o6 P P10
reduci ng t heumesiRgr fof fevhging Smé henshiiging tirddrtvirgf paveen td thetoutpet graficasises.
Further, the source pressure distribution plate facilitates addjtion of a

plr ess :J!’ es é}qnsimg ease pynposing dhesiapus shafl, theppumyt shaflythedfire Y pwirel shpfansd ¢ he
pluralit d - Ccan . .
1 S BRSBTS UMY Sy o

conpl ex pi prhg’ _ AC( I"al ectric power can be
suppl i ed efdhipat SKHA ¥ndMhk oukteralbgl t TROMakivie PédRvlich N@ RvEsyVBear gPpaitas i on

equi pnent in correspondence to how it is used, thereby inproving econom cal
ef fi ci ency.further includes a second PTO output shaft provided in parallel on an outer side portion of

the housing case outward from the countershaft, and the second PTO output shaft is
connected to an auxiliary electricity generator for small electric power supply.
[0012]

As claimed in claim 4, the marine reduction and reverse gear apparatus further includes
an opening provided in a side surface of the housing case outward from the countershaft,
a second PTO housing case supporting the second PTO output shaft and detachably
attached to the opening, and a gear through which the second PTO output shaft is
interlockingly connected to the countershaft.

[0013]
As claimed in claim 5, the first PTO output shaft, the input shaft and the countershaft

are aligned on the same slanted surface which becomes lower as approaching the
countershaft, and the second PTO output shaft is disposed slantwise upward from the
countershaft.
[0014]

As claimed in claim 6, the housing cése is divided into upper and lower parts by a
parting face on which respective axes of the first PTO output shaft, the input shaft and the
countershaft are joined to each other, and the first PTO output shaft, the input shaft and

the countershaft are rotatably supported on the parting face.

Effect of the Invention
[0015]
The present invention brings the following effects.

[0016]



[ 0019] According to claim4, the marine reduction and reverse gear
apparatus can easily be provided with the second PTO output shaft for the
auxiliary electricity generator w thout el aborate change of design. [0020]
According to claim5, the second PTO output shaft can be di sposed within
the lateral width of the housing case so that the marine reduction and
reverse gear apparatus does not have to form an additional sideward
projecting part, thereby conpacting the housing case. [0021] According to
claim 6, Ithg first PTO output shaft, the input shaft and the countershaft
can easily ' I [ ' . LEPNb | nunber
of assenbly Ig?égg(gﬁs@é)s&g?\ldﬂﬁ)ﬁggr fabgfﬁ?%g}lu%?lﬁg@g%gltlés&?&i e?ﬁ‘%glg%??g?‘f%lﬁ of the
Drawi ngs [ Q@Baded on th&upper buifscedoprivaiingt liydeaulie dnstruments dferean aeovtnil rikee
construction of a marine reduction and reverse gear apparatus according to
an embodi mepHrcopresyyee disteibutinn Plalgepr pbfe shortemjthe pipings therpizom t?xifgwaa? t he

entire construction C(?lf aSéBIII%SSnger %)%ﬂ?org,etﬂégg\llg}’o?&%lﬁgg tﬁee }{l%{lﬁfg S Diﬂa Itﬁ'& a

hydraul i c qayppgts I§‘|1g. pran’vi entire construction. Fi g.
4 is an enhamp@dof hagiRahR! proc@iesOf FuhlferTiel BRirdee giesdure disatbatiore\phtse gear
appar at us. '

facilitates addition of a pressure sensor or pressure sensors.

[0017]

According to claim 2, the plurality of pressure detection means can be connected easily

without any complex piping member.
[0018]
According to claim 3, electric power can be supplied efficiently without additionally
_providing a power generation equipment in correspondence to how it is used, thereby
improving economical efficiency.
[0019]

According to claim 4, the marine reduction and reverse gear apparatus can easily be
provided with the second PTO output shaft for the auxiliary electricity generator without
elaborate change of design.

[0020]

According to claim 5, the second PTO output shaft can be disposed within the lateral
width of the housing case so that the marine reduction and reverse gear apparatus does not
have to form an additional sideward projecting part, thereby compacting the housing case.
[0021]

According to claim 6, the first PTO output shaft, the input shaft and the countershatt
can easily be installed into the housing case, thereby reducing the number of assembly

processes and thereby reducing costs.
Brief Description of the Drawings

[0022]



Fig. 5is a hydraulic circuit diagramof the hydraulic device. Fig. 6 is a
pl an view of a source pressure distribution plate. Fig. 7 i1s a side view
of an instrunent distribution plate when viewed along arrows Cin Fig. 4.
Fig. 8 is a conventional hydraulic circuit diagram Fig. 9is a
sectional side view of the marine reduction and reverse gear apparatus when
viewed along arrows Bin Fig. 2. Fig. 10 is a sectional plan view of a
gear arrangenent of the marine reduction and reverse gear apparatus Fig. 11
is a pfrspective_vieM/of the gear arrangenment. Fig. 12 is a perspective

vi ew of surrowadi . ; ' . HSeti n view
of the surrou%%gAggiBgé?%%agéggﬁggég%?§%€%E?ﬁgﬁ%%??FE?32%§Tg&?§??&?b), (c)
and (d) ar eeveRs i@ aRjaratiseiobordihg tdw eeodinttnFithoprtgent insdneiéd., when vi ewed
along arrows D, E, F and Gin Fig. 13, respectively. Figs. 15 (a) and
(b) are secti &2 is eaearwvienel e entire cortypipnPofthe, Mafng redweiion anghepverse

count ershaf t shom@gﬁ%g ﬁhg.arrangenent relations, (a) showng themin 1500

rpn1sty|e,gﬁﬁ3a W ng '6m in 1800 rpmstyl e. Fig. 16 is a

perspective regd 3\ £Maw{ieRdf Bielehir@ c6AGétiodct i on of a nmarine reduction and
reverse gear apparatus provided w th an observation w ndow according to
anot her embodiFigertt isofn etlergest Gagmental i tof ¢he marine reduction and reverse gear

apparatus.

Fig. 5 is a hydraulic circuit diagram of the hydraulic device.

Fig. 6 is a plan view of a source pressure distribution plate. |

Fig. 7 is a side view of an instrument distribution plate when viewed along atrows C
in Fig. 4.

Fig. 8 is a conventional hydraulic circuit diagram.

Fig. 9 is a sectional side view of the marine reduction and reverse gear apparatus
when viewed along arrows B in Fig. 2.

Fig. 10 is a sectional plan view of a gear arrangement of the marine reduction and
reverse gear apparatus.

Fig. 11 is a perspective view of the gear arrangement.

Fig. 12 is a perspective view of surroundings of a second PTO output shaft.

Fig. 13 is a plan view of the surroundings of the second PTO output shaft.

Figs. 14 (a), (b), (c) and (d) are sectional views of the second PTO output shaft,
when viewed along arrows D, E, F and G in Fig. 13, respectively.

Figs. 15 (a) and (b) are sectional rear views of the second PTO output shaft and a
countershaft, showing their arrangement relations, (a) showing them in 1500 rpm style,
and (b) showing them in 1800 rpm style.

Fig. 16 is a perspective rear view of an entire construction of a marine reduction and
reverse gear apparatus provided with an observation window according to another
embodiment of the present invention.

Fig. 17 (a) is a plan view of the observation window, and Fig. 17 (b) is a rear view of

the observation window.



Fig. 17 (a) is a plan view of the observation w ndow, and Fig. 17 (b) is a
rear view of the observation window Fig. 18 is a perspective view of an
alternative observation wi ndow. Description of Notations [0023] 1marine
reducti on and reverse gear apparatus 2i nput shaft 3output shaft 4first PTO
out put shaft 5second PTO out put shaft 6countershaft 7housing case
10hydraul i ¢ device nmounting surface

Fig. 18 is a perspective view of an alternative observation window.

Description of Notations
[0023]
1 marine reduction and reverse gear apparatus
input shaft
output shaft
first PTO output shaft
second PTO output shaft

countershaft

N N b W

housing case

10 hydraulic device mounting surface

27 .  reverse gear

30 second PTO gear

31a  opening

35 lower housing case

51 source pressure distribution plate

52a  pressure sensor (pressure detection means)
52b  pressure sensor (pressure detection means)
54 instrument distribution plate

202  hydraulic pump (hydraulic source)

203  forward friction clutch (hydraulic clutch)
204  reverse friction clutch (hydraulic clutch)
206  forward-reverse selector valve

210a hydraulic oil passage

303 lubricating oil passage

303a lubricating oil passage

309 communication passage

502  propeller



27r ever se gear 30second PTO gear 3la openi ng 35| ower housi ng case 51source
pressure distribution plate 52a pressure sensor (pressure detection neans)
52b pressure sensor (pressure detection neans) 54instrument distribution
pl ate 202 hydraulic punp (hydraulic source) 203 forward friction clutch
(hydraulic clutch) 204 reverse friction clutch (hydraulic clutch) 206
forward-reverse sel ector valve 210a hydraulic oil passage 303 |ubricating
oi | passage

503  main electricity generator

504  auxiliary electn'city generator

Best Mode for Carrying out the Invention

[0024]

Next, explanation will be given on embodiments of the present invention.

Firstly, explanation will be given on a hydraulic device of a marine reduction and
reverse gear apparatus.

Fig. 1 is a perspective rear view of an entire construction of a marine reduction and
reverse gear apparatus according to an embodiment of the present invention. Fig. 2 isa
rear view of the éntire construction of the marine reduction and reverse gear apparatus
having a hydraulic device. Fig. 3 is a plan view of the entire construction. Fig. 4 is an
enlarged fragmental view of the marine reduction and reverse gear apparatus. Fig. Sisa
hydraulic circuit diagram of the hydraulic device. Fig. 6 is a plan view of a source
pressure distribution plate. Fig. 7 is a side view of an instrument distribution plate when
viewed along arrows C in Fig. 4. Fig. 8 is a conventional hydraulic circuit diagram.
[0025]

[Marine reduction and reverse gear apparatus 1]

Firstly, referring to Figs. 1 to 4, explanation will be given on an entire construction of a
marine reduction and reverse gear apparatus 1 having a hydraulic device of the present
invention. Hereinafter, right and left directions are defined on an assumption that an
arrow A in Figs. 1, 3 and 4 is directed forward.

The marine reduction and reverse gear apparatus 1 is directly connected to an output
shaft of an engine 501 (see Fig. 9), and includes an input shaft 2 for receiving driving
power of the engine, a gear mechanism for reducing and reversing the inputted driving
power, an output shaft 3 for transmitting the power to a propeller 502 (see Fig. 9), a first
PTO output shaft 4 for transmitting the power to a main electricity generator 503 (see Fig.

9), a second PTO output shaft 5 for transmitting the power to an auxiliary electricity



'303a lubricating oil passage 309 communi cati on passage 502 propeller 503
main electricity generator 504auxiliary electricity generator Best Mdde for
Carrying out the Invention [0024] Next, explanation will be given on

enbodi nents of the present invention. Firstly, explanation will be given
on a hydraulic device of a marine reduction and reverse gear apparatus.

Fig. 1 is a perspective rear view of an entire construction of a marine
reducti on and reverse gear apparatus according to an enbodi nent of the
present igenemtor 304 (fdedFig29), 2 @untemshaf iGeamranized betwend iheeinpundift ik andtheof t he
mari ne reduction and reverse gear apparatus having a hydraulic device. Fig.
3 is a plsaeondi B eptpunshatind,i and abeustingrese éotatably, supppdingdhe iipyt ghad 2,

rogrent sl KLl Al DS TRLLS A SlUct LB L L OUSH S0 PSAHRRIL P 0F S, O
o SO RO A pb el P8 15 e 3ide view o an,
is a conwgakﬂonal hydraulic circuit diagram [0025]

The marine reduction and reverse gear apparatus 1 has the housing case 7, and the
input shaft 2 and the output shaft 3 are inserted into the lateral center portion of the
housing case 7 to be aligned in parallel and downward in this order. The first PTO
output shaft 4 is inserted into the housing case 1 on the left side of the input shaft 2, and
the countershaft 6 is inserted into the housing case 1 on the right side of the input shaft 2,
so that the first PTO shaft 4, the input shaft 2 and the counter shaft 6 are aligned in
parallel and rightwardly downward in this order when viewed in front.

[0027]

At the upper right side of the countershaft 6, the second PTO output shaft 5 is
detachably attached to a side surface portion of the housing case 7. The input shaft 2,
the output shaft 3, the first PTO output shaft 4, the second PTO output shaft 5 and the
countershaft 6 are drivingly connected to one another through a plurality of gear
mechanisms in the housing case 7. Therefore, in the housing case 7, the inputted power
of the inpﬁt shaft 2 is transmitted through the output shaft 3 to the propeller.

[0028]

The input shaft 2, counter shaft 6 and first PTO shaft 4 are provided thereon with
respective hydraulic clutches, i.e., a forward friction clutch 203, a reverse friction clutch
204 and a PTO friction clutch 213 (see Fig. 5). |
[0029]

By engagement/disengagement switching operation of the forward and reverse friction
clutches 203 and 204, the rotational direction of the output shaft 3, meshing with the input
shaft 2 and the countershaft 6 through the gear mechanisms, is switched so as to switch

 the forward/reverse traveling of the ship. By engagement/disengagement switching

operation of the PTO friction clutch 213 provided on the first PTO output shaft 4, the

10 o



[ Marine reduction and reverse gear apparatus 1] Firstly, referring to
Figs. 1 to 4, explanation will be given on an entire construction of a
mari ne reduction and reverse gear apparatus 1 having a hydraulic device of
the present invention. Hereinafter, right and left directions are defined
on an assunption that an arrow A in Figs. 1, 3 and 4 is directed forward.
The marine reduction and reverse gear apparatus 1 is directly connected to
an out put shaft of an engine 501 (see Fig. 9), and includes an input shaft
2 for receiving driving power of the engine, a gear mechani smfor reducing
and reversin t he . nput t shaft 3 for
transm’ttiﬁg ‘h°é1°f n%'au{i%lg%u(‘?% Hﬁg?tgpx\g‘glﬁch?@%rgw 1'g. 9), a first PTO out put
shaft 4 for[o(j30pnsmtt| ng the power to a main electricity generator 503 (see
Fig. 9), a second PTO output shaft 5 for transmtting the power to an
auxiliary el Hmraulwumgtrwrxgetnemreci f@G@el@B%thFlf@fW‘i% fricgjor @HWF@%H&Y@S%

arranged bet, ween T f4. 5, and a
housi ng ca t”?n B’%gte@ﬁ a&l‘i’ ?qnncu?th éq?lrﬁu 3%8%’ F aé)uBE %Fegﬁ{)fﬁqt%ggtﬂ&es haft 3,
the first Bl . shaft 4 t he second PTO output shaft 5 and the

countershaft 6 through respectlve bearings (not shown). [0026] The mari ne
reducti on 031} everse gear apparatus 1 has the housing case 7, and the

i nput shaft 2 and the_ _out t shaf t are i nserted i th 1 &l center
portion of tW@rerfB?fég %35 W?“P 185, |gH1§(§’°V%n%)%?F ? 3?“%6% %oﬁnvﬁlghrd in
this order, }Bx%uﬁd ﬁ1§trun'13 hP Rt uﬁi&flto 6n lwhichSIBfet-@icussti Gohirde pResd Ng case
1 on the Ie the i nput” shaft 2, and the countershaft 6 is inserted

into the hdmmbngompiste 51 mprotnlded on ghtntsrlpdmoofof e gppen pvmfacs efithe hydraglée t hat t he

first PTO shaft 4, the i aft 2 and t nter ft 6 realgnedln
paral | el adevifs ﬁﬂ‘f’%ﬁﬁgé‘i"?“ 3\%?/(1%9&‘?811‘?%3 VFﬁ’ gel ‘i?‘&fe‘Fa iR and 5162%3&“" ROPBnt .

[ 0027] 3 Sg,lgfedg{rp&gt 108§y countershaft 6, the second PTO

out put shaﬁ tuE@tth ete 0%1 ly att l&‘{Ped to a side surface portion of the
housi ng cag@3Z} The input shaft 2, the output shaft 3, the first PTO out put

shaft 4, the _second PTO output, shaft 5 and the countersh 6 are drivingly
connect ed t oTRSriQUISE BreRwFe QIPTPB‘H@HP t"p?ltfreé‘feﬁ"‘%/aB]IaC%‘@g‘?re m?8 F SRR ¢ he

housi ng Ca?&gZuhco She hbtiEatink 01 DGin g%{ﬁhé'&esgééearz colfeliBd.l NRULGH idpger of the

i nput shaf ransmtte throu e output shaft 3 to the propeller.
[0028] TBe ai dpiiuntchigdnt pidsage B0At@mnamhivhtes @ loddhufic rodt paE’S'ﬁ@ §ﬂl% 'wlth aar e
provided thereon with respective hydraulic clutches,

friction clubrighinged passage 3e3a e A PIPIRE|SENNG| ‘iﬁtacWP?ﬁ@aé??&e 30}&1-1@) lF
clutch 213 ﬁ% ydra%hc 3 sidd 88‘3811 of the communication passage 309 so as to introduce the

hydraulic oil having the source pressure to the source pressure distribution plate 51. A

piping serving as a bypass passage 307b is branched from a lubricating oil side portion of
the communication passage 309 so as to introduce the lubricating oil having the source
pressure to the source pressure distribution plate 51.

[0033]

The source pressure distribution plate 51 is surrounded by a pressure sensor 52a,
serving as pressure detection means, disposed forward therefrom, a second relief valve
305 disposed rearward therefrom, a forward-reverse selector valve 206 and an
electromagnetic-controlled pilot valve 209 disposed rightward therefrom, and pressure
indicators 53a and 53b, serving as pressure indication means, disposed lefiward therefrom.
These instruments surrounding the source pressure distribution plate 51 are connected to

the source pressure distribution plate 51 through respective pipings including a piping
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By engagenent/di sengagenent sw tching operation of the forward and reverse
friction clutches 203 and 204, the rotational direction of the output shaft
3, neshing with the input shaft 2 and the countershaft 6 through the gear
mechani sms, is switched so as to swtch the forward/reverse traveling of
t he ship. By engagenent/di sengagenment sw tching operation of the PTO
friction clutch 213 provided on the first PTO output shaft 4, the
operation of the main electricity generator is switched on or off. [0030]
Hydraulic instrunments required for operating the forwaid friction clutch
203, rever | Gl O fiEd ©tah i cFRsuld sposed
on an uppeﬁ)gss%ﬁe:‘gtg% %ﬁé%ﬁ%@?ﬁg& gggggf.léd[%g%é%?m%%?gydg%gc?ﬂ cally, as
shown i n Fidgsctiod nadads, 4nchiding thoprsssag semse52%, asl Ihniartug tihar ddivewidtfroma
hydraul i c i nstrunment. nounting surface 10, on which a | ater-di scussed source
pressure diogHetppiit Vhish g selisc OPg“eﬁ?‘HWEFQ%?“’i?ﬁhS&“%ﬂ?Blﬁteﬁgrti on of an upper
surface of {)&g hydraul i ¢ device nounting surface 10, and relief val ves,
sel ect or vé veg and the |like are disposed around the source pressure
di stri buti on[rpldadufic Bohtrol M6HA)ism 100le source pressure distribution plate 51
serves as a place where ports for extracting hydraulic oil and. | ubricating
oi |, havi ng Neur seferingde Fig 5 sxelepgionewillhe givenh Qo eptire pogstrustion, of '
comuni cat i,0 assa i aulic oil passage 210a with a
| ubricatin y@ﬁaﬁlcpcggggﬁiaqgs%gm&ﬁ%ﬁ%a@%‘?él&éig as a bypass passage 307a is
branched fr omantslilRUiicait Qifl the igarapliy ool Ghechdifisnt A0OUNAislat indndgassage 309
so as to introduce the hydraulic oil having the source pressure to the
sour ce preélyélﬁ‘élcdillwmlbelmudﬂoﬁp%ﬁfelubllqatmgﬁf? pHoRly iyt 30y as a bypass passage
307b is brg&égfd froma lubricating oil side portion of the conmmuni cation
passage 30 as to introduce the lubricating oil having the source
pressure to bh@ySRPksRioR WilsBélEifertinsthé hydiiulio Bil phpdlyecifedit 200033]  The source
pressure distrigutlon plate 51 is surrounded by a pressure sensor 52a,
serving as pThrslsrsﬂraeﬂtiﬂ@upnhonirwazw,haam@eﬁ&manemgrﬂ@hq ¢ibrastes 34D aad second
relief val ﬁ 305 disposed rearward therefrom a forward-reverse sel ector
val ve 206 ahtt an el ect romagneti c-controll ed pilot val ve 209 di sposed
rightward thgred oPRdramd p%ﬁssmlﬁnﬂgﬂﬁidﬁa%li@ b8 fikded 8y cbsphive SRfivi Algeras
pressure indication neans, disposed leftward therefrom These instrunments
sur r oundi ngot ke as wudetigerpresswired hydrgulid ¢ilito the resbestive bydraylic dloienies 28 to t he
source press(%e2 distribution plate 51 through respective pipings including
a piping @and2I2

[0036]

One hydraulic oil route conducts hydraulic oil through the hydraulic oil passage 210a

to the pilot valve 209 and the forward-reverse selector valve 206, and then supplies the

hydraulic oil to either of the forward friction clutch 203 and the reverse friction clutch

204 through respective hydraulic oil passages 210b.

[0037]

The other route conducts hydraulic‘ oil through a hydraulic oil passage 212a to an
electromagnetic-controlled clutch on/off valve 215, and then supplies the hydraulic oil to
either of the PTO friction clutch 213 and a neutral brake 216 through respective hydraulic
oil supply passages 212¢ and 212b.

[0038]

A pair of pressure sensors 52c are provided to detect respective pressures of hydraulic

oil in respective hydraulic oil passages 210b between the forward-reverse selector valve
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passage 307c. Nanely, hydraulic pressure to be led to the plurality of
hydraul i ¢ pressure detection neans, including the pressure sensor 52; and

| ubricating oil are delivered fromoutlet ports which are collected on the
source pressure distribution plate 51. [0034] [Hydraulic control nechanism
1001 Next, referring to Fig. 5, explanation will be given on an entire
construction of hydraulic circuit of a hydraulic control nmechani sm 100.

The hydraulic circuit of the hydraulic control nechanism 100 mainly
includes a hydraulic oil supply circuit 200 and a lubricating oil supply
circuit 30Q,, [argﬂg%lesﬂ:e'cq,ﬁetfloﬁvar@éﬂﬁl@V%!ﬂ&ichidtch@?Z@' Aghoon the hydraulic oil
supply circurt 200. e hydraulic oil supply circuit 200 has two
systematic[¢ogdraulic oil routes 210 and 212. A pair of hydraulic punps
202 punp hydraulic oil filtered by respective suction filters 201 so as to

g%i ve (rj grl gs@hﬁﬁé‘@éﬁdﬁyw ail Fquges {passagss) 1A (2 W0ehand 21242 pd P dded; With oyt es
an . i i | . . - .
T %/cgvg’ t reh%? Q/alggsdﬁﬁutﬂagcfgg f{o(%rp %‘%@ecﬁl?{] g&ﬁ&% ﬂﬂ&g&aé&\hﬁg Q4 |

t hr ough t h&®RYdr &l ¢ooi | passage t valve 209 and the
f orwar d- r evigkisegessil fassagds of ele\respedive hadisulichpamps2q®pl i es the hydraulic oil to
either of the forward friction clutch 203 and the reverse friction clutch

204 t hroug0®48kpecti ve hydraulic oil passages 210b. [0037]

Each of the relief valves 205 is supplied with a backpressure, i.e., the pressure of

hydraulic (pressurized) oil delivered from the hydraulic pumps 202, and has a spring so
that each relief valve 205 drains excessive hydraulic oil to an oil tank 207 when the
backpressure exceeds a pressure set by its spring.

[0041]

Next, explanation will be given on the lubricating oil supply circuit 300.

The lubricating oil supply circuit 300 has a lubricating oil route 303.

In the lubricating oil supply circuit 300, a surplus of the hydraulic oil mainly used for
actuating the forward or reverse friction clutch 203 or 204 is sent as lubricating oil to
lubricated parts such as bearing parts. A part of the lubricating oil is conducted to the
later-discussed source pressure distribution plate 51, and is drained to the oil tank 207
when its preséure is larger than a pressure set by the second relief valve 305.

[0042]

The lubricating oil supply circuit 300 includes a drain oil passage 304 for draining the
hydraulic oil discharged from the PTO friction clutch 213 and/or the neutral brake 216, or
the hydraulic oil, whose pressure is higher than a set pressure of a third relief valve 306,
to the oil tank 207.

[0043]

The communication passage 309 is branched from the hydraulic oil passage 210a. A
hydraulic oil pressure regulating valve 208a, an oil filter 302 and an oil cooler 301, which
are discussed later, are connected to the communication passage 309 in this order.

[0044]
The hydraulic oil having passed through the hydraulic oil pressure regulating valve
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The ot her route conducts hydraulic oil through a hydraulic oil passage 212a
to an el ectromagnetic-controlled clutch on/off valve 215, and then supplies
the hydraulic oil to either of the PTOfriction clutch 213 and a neutral
brake 216 through respective hydraulic oil supply passages 212c and 212b.

[ 0038] A pair of pressure sensors 52c are provided to detect respective
pressures of hydraulic oil in respective hydraulic oil passages 210b

bet ween the forward-reverse selector valve 206 and the respective forward
and reverse friction clutches 203 and 204. [0039] The two hydraulic oi

outes ( paspRORSlRhGy(Rd SR KIBNP I0bRABIIMALPCRIE oM ihredchnect | ve

first reli val ves ranched from respective portions thereof serving

as di schar gébrichtingRAlyneges3asb. t T kydspkic bil wacliygithe ubiicatipg nib pasgdpe 30310040]

Each of the relief valves 205 is supplied with a hackpressure, .i.ge., the

|c2) (r) (Zass ur 3 ﬁfls thydedien thet ersrragidbreol duyuppiiad agdubriatingrtk # R"Ffé“rﬁﬁﬁfrbadﬁ? C punps
, an as_a.spr def. ol hy/ e

hydraul i c 3??m?585%nggg?%ﬁg&ﬁﬁgﬁgﬁéﬁh#§§1é%%%%f%@g&gégg%%ggggﬁﬁﬁ%%essure

set by itspaig ﬁ)rBGidec[ 04d houdaistcaseek phd thigtaitleen put Eerdofisgiraimad to thet diletank

| ubricating oil supply circuit 300. The lubricating oil supply circuit 300

has a | ubri28ating oil route 303.

[0045]

The bypass passage 307a is branched from the communication passage 309 at the
upstream side of the hydraulic oil pressure regulating valve 208a, and is connected to the
source pressure distribution plate 51.

Two systematic routes of branching (oil) passages are provided within the source
pressure distribution plate 51. One route is connected to the bypass passage 307a, a
piping passage 307e communicated with the pressure sensor 52a, and a piping passage
307d communicated with the pressure indicator 53a. The other route is connected to the
bypass passage 307b, a piping passage 307f communicated with a plurality of pressure
sensors 52b, a piping passage 308 communicated with the second relief valve 305, and
the piping passage 307c communicated with the pressure indicator 53b. The bypass
passage 307b is communicated with the lubricating oil passage 303.

[0046]

Namely, the bypass passage 307b is branched via the other route in the source pressure
distribution plate 51 to the piping passage 308 and to a plurality of detection passages.
The detection passages are connected to the respective pressure sensors 52b for detecting
pressure (source pressure) of lubricating oil 1n the lubricating oil route 303, and to the -
pressure indicator 53b. The piping passage 308 is connected to the second relief valve
305.

An instrument distribution plate 54 is disposed between the pipes to respective pressure
sensors 52b and the source pressure distribution plate 51 so as to facilitate piping to the
pressure sensors 52b.

[0047]
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In the lubricating oil supply circuit 300, a surplus of the hydraulic oi

mai nly used for actuating the forward or reverse friction clutch 203 or 204
is sent as lubricating oil to lubricated parts such as bearing parts. A
part of the lubricating oil is conducted to the |ater-discussed source
pressure distribution plate 51, and is drained to the oil tank 207 when its
pressure is larger than a pressure set by the second relief valve 305.

[ 0042] The lubricating oil supply circuit 300 includes a drain oi

passage 304 for draining the hydraulic oil discharged fromthe PTO friction
clutch 213 apd/or . , . : 1LGoOb) e
pressure is ﬁ%ﬁlgp&{] agnggt((%g%as%rrg%@aﬁ égoqlarghtﬁ'%?re gﬁ‘é}éﬁ?g#r%\}gk{%l dgé(;gls to the
oi | tank 2Qfe in{tRR*a] distriflRnERREMNI Ohk oOMe PAFRAGEPIO S doandoted tiabuegi the om t he

" hydraulic oil passage 210a. A hydraulic oil pressure regul ating val ve 208a,
an oi |l fil wining@ssagnd0 it biesoweraressurg diptribiitierlate f b anl lée‘m@@acqteg‘twh are
connected t he communi,cati o assa . thi [ 4] ..The
hydraul i c 51% lt’)ﬁ’ﬁ??l Iﬁl&saﬁ%g ed a?(mh(%uog T t% ﬁtéa%ﬁfgnd#é;ﬁﬁ I 2}@%: g%‘?‘ﬁg%{r té’s%%?ée&p %cgg%l ating
val ve  2088ydssuré sdnbd $1h thioubiRsiiclivdpipih@©edbels 55 Ge€Bigl D by the oil cool er
301, and then reaches a lubricating oil passage 303b. The hydraulic oi
reachi ng t he048ubri cating oil passage 303b is divided so that one part

th foi i bri cat i| at th by th d
o of v velBasd s St i B8ePee Bobl GBS ol irat ity of
bearing partgegr &Piaﬂﬁﬂmivﬂlltb@ %%déﬁ) B8 bWHEchGRSHT the forild FritBoPEIkeK 20%dnd thdrer eof s

drained to the oil tank 207. 0045] The bypass passage 307a is branched
fromthe coemesaifiicion olutch264age 309 at the upstream side of the hydraulic

oi | pressure_requl ating val ve_ 20 and is conpecte t S € pressure
di stributi onTéﬂ g’t’l?ﬁ@ .0 eramOggzrﬁffgwf‘f%“‘frf&&?f&ﬂﬁﬁ?‘b?‘é{%@??i #)g a(‘@.%? "passages
are provi d?lgrféﬁ‘ﬁ{eb i) e el ERrBSBEA IV 26 dnllthd mtcﬁingrogerééon dge route is
connected to the bypass passage 307a, a piping passage 307e conmuni cat ed

wi th t he prfasatkevesrsiectobldye 200ds gerfoimédiy thapibayadveZPd conmuni cated with
the pressure indicator 53a. The other route is connected to the bypass
passage 307P49% pi pi ng passage 307f conmunicated with a plurality of
pressure sen i@t RESORARE 3o Hhnd MBI GiBkiftthahdb viibE2@eCON
relief valveﬁgégfﬁéﬁb t‘gkgéggﬁg passa%e 307c connunicafg% m;th t he
pressure i rai bagwitchaBimonp threb ppsitienspias sadwciBilral psitiond, aifgweddhvigh h t he

| ubricating oil passage 303. . s
communication position F and a reverse clutch communication position R, the forward

and reverse clutch communication positions F and R being disposed at left and right sides
of the neutral position. The pilot valve 209 is communicated at an outlet port thereof
with a left or right operation port of the forward-reverse selector valve 206.
[0050] |

The pilot valve 209, when being at the clutch neutral position N, communicates the left
and right operation ports of the forward-reverse selector valve 206 with the oil tank 207
so as to switch the forward-reverse selector valve 206 to the clutch neutral position N, so
that the forward friction clutch 203 and the reverse friction clutch 204 are communicated
with the oil tank 207, thereby disengaging the forward and reverse friction clutches 203
and 204.
[0051]

The pilot valve 209, when being switched to the forward clutch communication

position F, corﬁmunicates the hydraulic oil passage 210a with the right operation port of
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[ 0046] Nanely, the bypass passage 30Th is branched via the other route in
the source pressure distribution plate 51 to the piping passage 308 and to
a plurality of detection passages. The detecti on passages are connected to
the respective pressure sensors 52b for detecting pressure (source

pressure) of lubricating oil in the lubricating oil route 303, and to the
pressure indicator 53b. The piping passage 308 is connected to the second
relief valve 305. An instrunment distribution plate 54 is disposed between

the pipes to respective pressure sensors 52b and the source pressure

di stributi . id | Mol [ eS8 Hensors
52b. [0047?53Rhgggfgngﬁgﬁéggégggiﬁ%%%#Q%@é%%ggagﬁ%QFﬁgﬁgﬂpfﬁr%ﬁﬁ%y of
extraction fapvdrérdvers® seledtokedlalid) 2061@o ithies forware ndlutch Sbrhinhnitation golsisibe 4. One
of the extraction gorts i s connected through the piping passage 307f to the
source pr esBhgraforg; the hydserliconl paswee 2Hp laﬁanmgme%%@mueh O AHTVRES by pass
passage 307h, and.th t her, extragti.on p

respective s&egtgg l‘ﬁl‘ée Z%Oﬁggrﬁsm%ﬁom?rﬁr%gg% @@é%%@{, %%%%%%%g%%h%b%@%S (see
Fig. 7). [O0é&dn didvidoad for switching forward and reverse friction clutches
203 and 204] Next, explanation wll be given on switching of the forward
friction cll0¥h 203 and the reverse friction clutch 204. The swit ching

operation of the fgrwar nd _.revers riction clutch 3 is
performed by Or“htge P&"zﬁ?’gl-’ ?Qeev%lﬁog & aé’s I%gé’t ] env%l%s‘?&%?(? gon é“%trﬁ%qgwaﬁg% ng
operation Cgonﬁtﬂﬁic%ﬁﬁd"%dsﬂfoh%%oﬁ&t&ﬂa@@ft]ﬁ:rh))d?’dul&@ ol Hassage PHafwitid 16y t he
pil ot valve 209. [0049] Each of the forward-reverse selector valve 206
and the pi |aperatorepart dfitefionrard-revatse ecl@09 valsan2¥e sasasito civeela pitad itpssurg foe
positions, i.e.., clutch neutral positi ,.a forward.clutch. .
cormuni cat i SSAcHiBE i?tﬁ %W%Q'é‘??’&rsﬁ Sglgff ?évec?(& Jghth‘ff ORI cilg‘fhi %orlim%‘én%‘fafl% n R the
forward an g,o@fﬁ&? RS € ThbAford) RO RPAURIICASI BsaSRSH 10k G SofimaMdatéy BRbU e Sposed
at left and right sides of the neutral position. The pil ot val ve 209 is
communi cat efdrveatd-geverseiscleetor palve 20hwitle tie rewerse factiopfetutahr20d; herebogngeging on port
of the formgrd-re%%rse elggtor val ve 206.

the reverse 04,

ction clutch
[0053]

The hydraulic oil supply circuit 200 is provided therein with a clutch delay valve 208b
which prevents the forward or reverse friction clutch 203 or 204 on the turn from being
suddenly engaged.

[0054]

As mentioned above, the hydraulic oil pressure regulating valve 208a i§ connected to
the communication passage 309 so as to regulate the pressure of hydraulic oil by use of
hydraulic oil from an on/off selector valve 211 formed integrally with the forward-reverse
selector valve 206.

[0055]

The on/off selector valve 211 can be switched among three positions, i.e., a center
neutral position N and left and right communication positions T, and is formed integrally
with the forward-reverse selector valve 206 so as to be switched together with the
forward-reverse selector valve 206.

[0056]

In this regard, when the forward-reverse selector valve 206 is set at the neutral position
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[ 0050] The pilot valve 209, when being at the clutch neutral position N,
comuni cates the left and right operation ports of the forward-reverse

sel ector valve 206 with the oil tank 207 so as to switch the
forward-reverse selector valve 206 to the clutch neutral position N, so
that the forward friction clutch 203 and the reverse friction clutch 204
are communicated with the oil tank 207, thereby disengaging the forward and
reverse friction clutches 203 and 204. [0051] The pilot valve 209, when
being switched to the forward clutch comrunicati on position F, conmunicates

the hydrauly eooinlloff) AR salg?l%lg i%l%(b sét Q’Pthé h@%’alcgng&%ﬁw é?)rbls ROESmRnicdd1®

f orwar d-revérse sel'ector va S0 as se a pilot pressure for

swi t chi ng thack eawdedof Y RIS ERh@CIable 208b With 216oil @ank DE7 Soothavdrydracliait ch
conmuni cation position R Therefore, the hydraulic oil passage 210a is

comuni cat @i (prhsswiiast oilhis npiupelicd 1o o backehambesct or val ve 206 with the
f orward fri&&% n clutch 203, thereby engaging the forward friction clutch
203. [0052ﬁ the other hand, the pilot valve 209, when being sw tched

to the reversg &hid! HNhEAR Bispedl 0 helS8iali® il Bressudrogilatiy efvd F08ahydr aul i ¢
oi | passage 210a wth the [eft operation port of the forward-reverse

sel ect or vateatly Biibdrawn, sashat thedwdrsliaoippiessurepegiaingevalve 20%afunetionhgs & he

forward-reverse sel ector valve 206 tp the revers | ut ch ' ion

pOSi L1 on RISUEDGIES o1, Oy ERsBreae: whar Pt o G ded SR oo
through t h%y&&ﬁﬁwgﬂﬂﬁsemr SCreRAb@CHSh MalcsBmAARatlnt Paskdze F0BVEESRGh fthe Ction
clutch 204, "thereby ‘engaging the reverse friction clutch 204. [0053] The
hydraul i ¢ aidragicuil pyessure cagilati@DGilves208a andi isl st tortks lobicaling ¢il pasedzaBlh del ay
val ve 208b whi ch prevents the forward or reverse friction clutch 203 or 204
on the turﬂxpﬁbn1being suddenly engaged. [0054] As mentioned above, the

hydraul i c oi b, RELSRLY Fanfi SHH.PIHe TBrwd ¥ erdO 8edict VaRRMER! 8 GwitehddB the

comuni cati on passage 309 so as to regulate the pressure of hydraulic oi
by use of Hyslaaidhitch @iniminicativreposision Fdr theebeckechitahaommupicatidngoséian Rnt egr al | y
wth the f %eV\IgJ/gﬁ' rseelgc%rs\?alvseeéﬁcits Os%vit\él?e!dvt% c%?rgs'ponding one of the communication

positions T so as to communicate the back chamber of the release engage valve 208b with

the hydraulic oil passage 210a, so that hydraulic oil is supplied to the back chamber.

[0059]

Therefore, this hydraulic oil gradually increases the relief pressure, so that each of the
forward friction clutch 203 and the reverse friction clutch 204 is operated for its
engagement by gradual increase of hydraulic pressure, thereby being prevented from
being suddenly engaged.

[0060]

[Method for switching PTO firiction clutch 213]

Next, explanation will be given on switching of the PTO friction clutch 213.

The switching operation of the PTO friction clutch 213 is performed by the clutch
on/off valve 215.

A communication passage 310 is branched from the hydraulic oil passage 212a
between the hydraulic pumps 202 and the clutch on/off valve 215, and a hydraulic oil

regulating valve 214a is disposed on an intermediate portion of the communication

passage 310. The hydraulic oil released from the hydraulic oil regulating valve 214a is
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[ 0055] The on/off selector valve 211 can be swi tched anong three
positions, i.e., a center neutral position N and |eft and right

comuni cation positions T, and is fornmed integrally with the
forward-reverse selector valve 206 so as to be switched together with the
forward-reverse selector valve 206. [0056] In this regard, when the
forward-reverse selector valve 206 is set at the neutral position N, the
on/ of f selector valve 211 is also set at the neutral position N so as to
comuni cate a back chanber of the rel ease engage val ve 208b with the oi

k 207 . i C.Oi L. i R i . h
back ehanbdri ¥l #hihicifl b1 pRGEESHIY SRR et AB3e SPPRbRRIRE | NS

oi | pressurlg pakgad 304b kothy ail 146k 20B8a is greatly withdrawn, so that the
hydraulic oil ?ressure regul ati ng val ve 208a functions as a relief valve
with |ow rdPq6di pressure, whereby hydraulic oil (pressurized oil) fromthe

The nyar aul | e et P 3Et el BRAWIB IR, Bk RRGBRER0R iy T ouon

the hydrauli ™o ssure régu I's sént 'to the

| ubri cati n@egttdl pRRFRAYE chfich enlghBhBlommédicaibe peithary hadcluteh ierighging
forward-reverse selector valve 206 is switched to the forward clutch

conmuni cat icommpuisitidnqesition Z. t Hbe elstebrondofE valvye pl Scis amiaisaicd 4t poeplet on R

the on/off sel ector valve ,211 .is switched.to corr j . 1 he
comuni cat 8 PRES rﬁgﬁbn?géémégaF%ﬁ%8%ﬁ%ﬂ¥%§?%%¥ﬁéﬁggggl@%gﬁggﬁﬁ%Pﬁthe
rel ease engag® 28! ofehrd@BndNydbutib 6i1 Bopplyapakdage 212b vaSBegRirdfake 236. t hat

hydraulic oil is supplied to the back chanber. [0059] Therefore, this
hydraul i ¢ §062fradual | y i ncreases the relief pressure, so that each of the

For 15 engabiaranin SYSHFRR AR, MGt B Fyctatiry SO Rl iiPatitaReny bei ng
prevent ed O eHAHNSYSAEERLY 26D 8RR a1[ROD16 with the oil tank 207, thereby
| disengaging the clutch and releasing the brake.

[0063]

The clutch on/off valve 215, when being switched to the clutch engaging
communication position Y, communicates the hydraulic oil passage 212a with the
hydraulic oil supply passage 212¢ so as to supply hydraulic oil to the PTO friction clutch
213, thereby engaging the PTO friction clutch 213, and simultaneously, communicates the
hydraulic oil supply passage 212b with the oil tank 207, thereby releasing the neutral
brake 216.

[0064]
Similarly to the forward and reverse friction clutches 203 and 204, to prevent the PTO

friction clutch 213 on the turn from being suddenly engaged, a clutch delay valve 214b is
provided with the hydraulic oil regulating valve 214a between the hydraulic oil passage
212a and the lubricating oil passage 304a. A back chamber of the release engage valve
214b is communicated with the hydraulic oil supply passage 212¢ to the PTO friction
clutch 213.

[0065]
In this regard, the clutch on/off valve 215, when being at the clutch neutral position N

or the clutch disengaging communication position Z, communicates the back chamber of
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[ Method for switching PTO friction clutch 213] Next, explanation will be
given on switching of the PTO friction clutch 213. The swit chi ng
operation of the PTOfriction clutch 213 is perforned by the clutch on/off
val ve 215. A conmuni cati on passage 310 is branched fromthe hydraulic oi
passage 212a between the hydraulic punps 202 and the clutch on/off valve
215, and a hydraulic oil regulating valve 214a is disposed on an

i nternedi ate portion of the comunication passage 310. The hydraulic oi

rel eased fromthe hydraulic oil regulating valve 214a is drained through a

| ubricating o a e 3048, .t e lyinef v Ad icatin
oi | passaggle:i%ifg& t éol%%%evag% Q’f“zs’n‘&%&g{% &Fb%gf]b i thr%ﬁﬁ% gﬁegggﬁalow;?%fséﬂb{%l ve Zlg
can be swi peReg BBONIn ks eBe,AhsSicliefsiessure of the hydblid ahregaatingalalyed@d#d i on N, a
clutch engagi ng comuni cation position Y and a clutch di sengaging

comuni cat iopW oW hanothe Zlutghh enjeffuyalye 8h7 aF petval) the cheh pentiahResificNi ed at an

outlet sid or.t ther.eof .thr I i i 12c with
the PTO f r?‘X@P‘E}}? oéll %Elg?fe%%@?q%ergﬁgfd Jrﬁglﬁgﬁrq ?@%@é&aﬁ IC 0|a?{or§€%%%§§ggssage
212b wi th §h@amediihieigh thakiRiraili6 oil[feQfading vailb@144 tof the hubritaing oilglaveag?15, when
being at the clutch neutral position N, conmmuni cates the PTO friction

clutch 21336dad Wienteaelntgh onpEalve 265 inisetrpat theecluiech disengagingoommpysigal

di ing the ¢lut | easi ng. t he brak .
IR TR AR R T R T
position Yhy&mirg%ﬁﬁﬁgtvﬂ% @Mﬂ&@&bﬂ&)ﬁ%thlgﬁﬂ%ﬁﬁfége hga with the hydraulic

oi |l supply passage 212c so as to supply hydraulic oil to the PTO friction
clutch 213][006Bkr eby engagi ng the PTO friction clutch 213, and

™ Lo AN S50 ARGt ARGl PRSAASElg 11 e

communication position Y, the PTO friction clutch 213 is communicated with the back

chamber of the release engage valve 214b.  When the PTO friction clutch 213 is going to
be engaged, the hydraulic oil is supplied to the back chamber of the release engage valve
214b so that the relief pressure of the hydraulic oil regulating valve 214a is increased
gradually so as to increase operation pressure to the PTO friction clutch 213, thereby
preventing the clutch from being suddenly engaged.

[0067]

When the clutch on/off valve 215 is switched to the clutch disengaging communication
position Z, the hydraulic oil passage 212a is communicated with the hydraulic oil supply
passage 212b so as to apply the neutral brake 216. Simultaneously, the PTO friction
clutch 213 is communicated with the oil tank 207 so as to be disengaged.

[0068]

The above-mentioned hydraulic control mechanism 100, in this embodiment, has the
source pressure distribution plate 51, on which extraction ports for detecting pressures of
the hydraulic oil and of the lubricating oil are collected, thereby facilitating attachment of
pressure sensors and pressure indicators, and shortening pipes.

[0069]
[Source pressure distribution plate 51 and instrument distribution plate 54]

Next, referring to Figs. 3, 4, 6 and 7, explanation will be given on details of the source
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[ 0064] Simlarly to the forward and reverse friction clutches 203 and
204, to prevent the PTO friction clutch 213 on the turn from bei ng suddenly
engaged, a clutch delay valve 214b is provided with the hydraulic oi

regul ati ng val ve 214a between the hydraulic oil passage 212a and the

| ubricating oil passage 304a. A back chanber of the rel ease engage val ve
214b is comunicated with the hydraulic oil supply passage 212c to the PTO
friction clutch 213. [0065] In this regard, the clutch on/off valve 215,
when being at the clutch neutral position N or the clutch di sengagi ng
comruni cat j Of Ll O e gmﬁypgrpgkmmmagﬁ | ease
engage Va|@§§3§ﬁﬁ&§#@ﬁn?ﬁgggﬁﬁu?§ﬁ§&§%§59ﬁ?§§§ﬁ“the hydraul i c oi?ﬁsupply
passage 212ql left @itedtions amsdefinéden arehsisehptpmathatianenofv A e Figds, udndd i |

regul ating valve 214a is |ow. Wen the clutch on/off valve 215 is set at

t he cl ut chdirsteddemwagbsition N, hydraulic oil delivered fromthe hydraulic

punps 202 tonthe | -}gg 3100k OF 3ip8shatiiF QWaleltgasedhydraul i c
oi | regulatﬁ%ﬁ %%ﬁ%gng%ﬁgq%% tgﬂﬁgﬁgﬁga%ing ol passgge %04a. v en the
clutch on/ gkibsahndds Zkmeil Shefeii with atpheality uf ihpaibapen @ gid@l . c Fherexéroat | on

position Z a surplus of hydraulic oil applying the neutral brake 216 is
dr ai ned t hfoonh thelseurse priessuis distabytion glsta Mtip Y pdtied &o %‘i‘zﬂ% B eppRdimedty i cat i ng
oi | passage 304a. ]0066 Jhe.o . whedmh B6iyGf ¥ b 98 hRf f val ve
215 is smﬁ?5ﬁ@8m¥gﬁ?ﬂ§W§VJFgﬁb;%%%d%ﬂgﬁggﬁﬁgﬁ?cat|gﬁgpgs€%ionaY, the PTO
friction chutaity #bil passage@muni cated with the back chanber of the release
engage val ve 214b. en the PTO friction clutch 213 is going to be engaged,
t he hydraul@020Joi | is supplied to the back chanber of the rel ease engage
val ve 214b so that .t religf pressure 0 e M iSO egujating

val ve 214a i‘§ ?H"r‘?gf‘éﬁ &%l graa‘g‘ti’é|1’f’§‘°§‘é’f§‘§e %Oc‘)ﬁclrér%%%ée op@?gl'tl' %ﬁe %r essure to
the PTO frjglabifh Sdrtst 603, 868 and 186¢ 6lRhed0AVEMY hiQuppee sarfutts thefeoDmd i ng
suddenl y engaged. [ 0067] Wien the clutch on/off valve 215 is swtched to
t he cl ut chpmivideh gruimwith dhaoih passageo’) eavunuriesting withribe pxieetion pES 90p passage

212a i i cated, with the hydraulic il | t
apply ¢ he NI ey; ARersppen o ity PickarSiye SERB AR S Bad bR 1°,13 | ¢
communi cat ?&’(S 35 hs16R8d 814d ofeRikor’dde £ wBertstrfites teesng@gesroviledDB8kin The

above-mentToned hydraul i ¢ control mechani sm 100, in this enbodi nent, has
t he sour cewijth éeilrpessdgestlr dobumingating witkeths extrastionprirsiola b arkdlen ports for
detecting Pressures of the hydraulic oil and of the lubricating oil are
coIIected,‘pﬁQreby facilitating attachnent of pressure sensors and pressure

i ndi cators, gd.sHHdnePsd $0RIiPRBnnected to the bypass passage 307a, is led to the

communication passage 309 (see Fig. 5), and then is communicated with the hydraulic oil

pressure regulating valve 208a. The extraction port 60b is connected to the pressure
sensor 52a through the piping passage 307e, and the extraction port 60c is connected to
the pressure indicator 53a through the piping passage 307d.

On the other hand, the extraction port 61a is connected to the bypass passage 307b and
is led to the lubricating oil passage 303b (see Fig. 4). The extraction port 61b is
connected to the second relief valve 305 through the piping passage 308, the extraction
port 61¢ is connected to the pressure sensor 52b through the piping passage 307c, and an
e;&raction port 61d is connected to the pressure indicator 53b through the piping passage
307c.

[0072]
As shown in Fig. 4, the source pressure distribution plate 51 is detachably attached to
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[0069] [Source pressure distribution plate 51 and instrunent distribution
pl ate 54] Next, referring to Figs. 3, 4, 6 and 7, explanation will be given
on details of the source pressure distribution plate 51 and the instrunent
distribution plate 54. Hereinafter, right and left directions are defined
on an assunption that an arrow A in Figs. 3, 4 and 6 is directed forward.
The source pressure distribution plate 51 is made of a rectangul ar
paral | el epi ped nmenber, and is formed therein with a plurality of oi
passages 60 and 61. The external form of the source pressure distribution

‘plate 51 is i i i&ggﬁ drt Th
alternati vetlhﬂp/g‘%)néérﬁ)o §°§g"r§3}% &I@)@/ﬁt ?ung?% J(;:i}a egzrmg%ot erb¥ g{rﬂ% 5rwé;ﬁ¥ef i te can have
t he pl ural i doyrcofprébdre Pastbagas plaledOI & provided shwitd thereffony .with, tha piesomé porti on
of the source pressure distribution plate 51 has extraction ports 60a, 60b

5
and 60c opeswewr GRa.seawanhergfiom Wiy he feeond rplist vglve 348 Hightyd vhedeeP her ei n
with the oil..passage. 60 nj I i . i , 60b
and 600, A VIR ERe THEEE g2 W e LR ReRoih B, 00
extracti on 1pRw4rd thekafror® Mathathd Rdsurd RRAIQALrS 335 afke 538) Cand Ipwardlyr foeeed t her eof
and is provided therein with the oil passage 61 comrunicating with the
extracti on theefrem pith temsessird s@ser. 52p0071] The extraction port 60a is
connected t O%ﬁe bypass passage 307a, is led to the comuni cati on passage
309 (see Fﬂg. ), and then is conmunicated with the hydraulic oil pressure
regul ati ng valc¥&did@§2the Prase béndsit, B8 pReJute RBRatoS, GRRBIBELE G ardBe Pr €SSUr €
sensor 52a through the piping passage 307e, and the extraction port 60c is
connect ed tliketdne apargsd $o @s ito diwernd rth® Sevreehprosste distabysiopi phe fhsbhagy 307d.
On the other hand, .the, extraction_.port,6la is connected to the bypass
passage 30 ARHAPERPPIRAL B ERIHpT by i At e et el B g 4.
The extractjgpyport 61lb is connected to the second relief valve 305 through
t he pi pi ng pasSage 308, the extraction port 61c is connected to the
pressure senssmepiinet! hbawegiccoidingpo fiernyespatdwayon3 0irthe hydrebligidewge ofdhe i on port

S0vc S o St edulion'ina Beverse geat apparatis |, Mttt thO WA ahd FovBisP AP 25 529

clutches (hydraulic clutches) 203 and 204 and the forward-reverse selector valve (selector
valve) 206 operated for engaging and disengaging the fiiction clutches (hydraulic
clutches) 203 and 204, the hydraulic oil passage 210a extends between the
forward-reverse selector valve (selector valve) 206 and the hydraulic pumps (hydraulic
pressure sources) 202, and the communication passage extends from the hydraulic oil
passage 210a to the lubricating oil passage 303a. The piping passage (oil passage) 307e
for detecting the pressure of the hydraulic oil passage 210a and the piping passage (oil
passage) 307f for detecting the pressure of the lubricating oil passage are connected to the
source pressure distribution plate 51, the source pressure distribution plate 51 is disposed
on the substantially center portion of the hydraulic instrument mounting surface 10 of the
marine reduction and reverse gear 1, and the forward-reverse selector valve (selector
valve) 206 and the pressure detection means, including the pressure sensors 52a, 52b, ...
are disposed on the hydraulic instrument mounting surface 10 so as to surround the source
pressure distribution plate 51.
[0075]

Therefore, due td the piping of the bypass passage 307a branching from the hydraulic
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As shown in Fig. 4, the source pressure distribution plate 51 is detachably
attached to the center portion of the upper surface of the housing case 7
by bolts or the |ike. The source pressure distribution plate 51 is provided
forward therefromw th the pressure sensor 52a, rearward therefromw th the
second relief valve 305, rightward therefromw th the forward-reverse

sel ector valve 206 and the pilot electromagnetic valve 209, leftward
therefromwith the pressure indicators 53a and 53b, and leftwardly forward
therefromwi th the pressure sensor 52b. [0073] Accordi ngly, the pressure
sensors, t S [elell | SR heild re
arranged sggla@h?ogl (Bs{Ltfr?er oun &?ﬁa@?@gﬁs&%& 3'S)rgessur eC%tiﬁ’Jsg;/t?? ?ﬁ?‘%‘ﬁ%&ﬂﬁgﬁll,

t her eby sh@10gwith theftutpizatingf dicpaksaged03agthe bydradic oil havifig thesourcspressment s, and
reduci ng pressure | oss. [0074] As nmentiqned_above, ccgr dj to the
present i nvefrdugy inforthe spuregpasslse ﬂ@“’&é%%@atﬁﬁl'tr@nf?&ﬂ%ﬁé ?‘E{da\c{]“t‘i"d}i‘fe and

reverse gear.. t I } . : I £tdhoNn

cl ut ches (H?%%ggfﬁ%]%?%%% %%%kgggggﬁgggaéq%ﬁgﬁgAgaﬂgéﬁ%ggiﬁg%gfgéhgelector
val ve (sel eptn@funi¢atione)assapé 30 eedtigitafisy oiEheyagi thgsaung méssea geigirodpctde
friction clutches (hydrauILc.cIutch§§% 203 and 204, the hydraulic oi
passage 210atodbetserrge pisesuigedistributien plg rd-reverse selector valve (sel ector
val ve) 206 @g% t he hydraulic punps (hydraulic pressure sources) 202, and

t he connunﬂ tﬂon passage extends fromthe hydraulic oil passage 210a to
the | ubri cat bpg t® iesdByaa0fsHEaA307hNad [BOPb, e patRAGEp4res for hadrawllpegil 307e f or
detecting the pressure of the hydraulic oil passage 210a and the piping
passage (oibavipg#wagere pEFures ot thedwe bydragictoieope prelubticaing oll ipig at i ng

-0i | passage, are connected tp t urce.pressure distr. j e 51, the
source pr eé_gfh PR B’ie?ﬁu’ﬁ?ufar“oﬁe ﬁ&gefégé’f? %ﬁd?ogf)cgspera%%r% ({1 tgwsdﬁ &@%\t%itlal ly
center portAQpdfislyt e plp¥eoand hétinitits! s4bR A thdrefticRensersdapafanddd afthd he

mari ne reduction and reverse gear 1, and the forward-reverse sel ector valve

(sel ect or wpbarehrfROOS tadowsing qases sushertened st nogemplePiping Toutedsifeagradhe
pressure sensqrs 52; 52b, are. di sposed on.the hydraulic.,instru mount i ng
surface 10 Rge se‘EOB‘“é‘lf%l%bﬁ CIPﬁet?‘g e of é’s“gtfjr%gdtggtrrufrg)ﬁf iognassb%%gye 51.

[ 0075] The;})?ctcggsgs. due to the piping of the bypass passage 307a branchi ng

fromthe hydraulic oil portion of the conmunicati on passage 309

comuni cat i[6@J7] he hydraulic oil passage 210a with the lubricating oil
passage 303a, the hydrauljc oil havi the.squrce pressure LS | oduced
into the soupbaecoﬁyﬁégﬁaigy‘iﬂ“g‘c"ﬂrﬁ‘m s g‘ﬁ?ﬁ‘t%ég'%ifhe S?“ﬁeesef}?%%#ﬁﬁﬁﬁ ,b’_due to
the piping ff plclierdRufubofl sHASRAMS AR7He BN biflertd DSB8, bithfdgéidd | ng Of |
portion of t B °Comuni cat i on passage 309, the lubricating oil having the
sour ce pr egespecive Sexitrattiond poresd fomthgditle sduace lgmiestingr eilditkrebybgteptn pl at e
51. [0076] Due to these bypass passages 307a and 307b, the .extraction
ports for ISQEPEGIng PEINE FRissngHeweres Jirthe Pt sbadiment, by Provigng i aul i ¢
oi| routes il ' dé@fé reQHGEndofLHAUNLE 588 hde

col |l ected gﬁ?oek%‘gésu{seg(ﬂ%dée pbggaé‘ﬁ?ié I IP%%to)tlljftI‘?e%n pleat% 51.  Accordi ngly, the
pi pes to t heeskuds lndidaad S3a sdciBbhasdt the lize ess be eolered dnto3Ra vicinityarfgeel on t he
upper surface of the housing case 7, is shortened and no conpl ex piping
route is réoureressueistdntionplatsSi cal |y reduci ng the nunber of parts and

t he nunber [6)678]31ssenbl y processes.

As a result, the piping routes for hydraulic oil and lubricating oil are simplified, thereby
facilitating work for piping for the detection of the pressure sensors 52a and 52b, and
thereby economically reducing the number of assembly processes.

[0079]

In future case that an additional pressure sensor or the like is needed in correspondence

to change of specification of the marine reduction and reverse gear apparatus 1 or the like,
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10077] In a conventional hydraulic circuit as shown in Fig. 8, the
pressure sensors 52a and 52b, the pressure indicators 53a and 53b and the

| i ke are scattered on pipes, and require respective extraction ports for
hydraulic oil and lubricating oil, thereby greatly conplicating piping
routes. However, in the present enbodi nent, by providing the source
pressure distribution plate 51, the pipes to the pressure sensors 52a and
52b, the pressure indicators 53a and 53b and the |ike can be collected into
t he vi ci ni hgwqfip¢ kan domasily pomesteddodi sparé leytractionpoat epded qnOthiggjourceAs a
result, the piping routes for hydraulic oil and lubricating oil are

si npl i fi eRressurecdigiphutioncplptet i orrgsin pranehsd gsdmassgdrthsoughy heROUEEITE SIS t he
pressure nsors 52a .and.52b, and t hereby econom cal |y reducin he_ nunber
of assenﬁﬁ%é\‘%’@e@@tgﬁ' [ 6%37 §qnsor llsﬁel?lﬁYegir ﬁwc @gp?ﬁf%ﬁe 8@8‘7%36%8?11%‘?%53 ure
sensor orgtfg.like is needed in correspondence to change of specification
of the marine reduction and reverse gear apparatus 1 or the liKke, a new
pi pe can [bgg@asily connected to a spare extraction port .opened on the
source pressure distribution plate 51 or easily branched and passed through
t he sour ce Theeysuality df prassiratsensoryl53b dop Hetertings pressisorinjthe debrivating oilhe
outlet port can be closed by a plug or the |ike. [0080 T plurality of
pressur e RA8IRES P93 598 aftashed &o oply thg httrwsyt élsf"ﬁ’uﬁlﬁ’é %%#ﬁc%ﬁ‘rﬁ@ PPWSassage
303 are attac oonly . ' t..di {: ' he
or eseur o AR 20 abe ity PR R lnEhe dttbueklh M@ R fndRbice’s
plate 54 s;ﬁegufehﬁstﬁe&t{dﬁ%mé S e b?ba?sts phddbgd 307! ate 51 to the bypass
passage 307b. [0081] Referring fo Fig. 7, the instrunent distribution
pl ate 54 [i088H rectangul ar menber which is L-like shaped when viewed in

front, and is provided in one side portion thereof with a through hole 54a
which is eRefetiog taFigng thainsfrumgntrdistsbutinn plateiSdris arectangulsn mombge whisht | on of

communt o SaHABRGHYEHEVIEN 6] HoTEs iy TRPed e s RGEBoRPLeLt o
distrib Utth%gﬁ Elgfegﬂgljvxggag{s e,?%egd?(fl%}gnga‘fﬁg lér&ﬁw%@@irrecﬁﬂg oPtheldA€ sfd@rpgﬂg)lﬂ hol e

38a is close
of the instrument distribution plate 54. One end of the through hole 54a is

communicated through the piping passage 307f with the source pressure distribution plate
51 (see Fig. 4), and the other end of the through hole 38a is closed by a plug or the like.
[0082] '

A plurality of communication holes 54b (see Fig. 4) extend perpendicular to the
through hole 54a, and are opened on an upper surface of the instrument distribution plate
54 at predetermined infervals. | The communication holes 54b are communicated through
the piping members 55 with the pressure sensors 52b, and the pressure sensors 52b are
provided on the apparatus distribution plate 54 sideward from the respective
communication holes 54b so as to be aligned in parallel. Accordingly, the source
pressure distribution plate 51 is communicated with the pressure sensors 52b through the
through hole 38a, the communication holes 54b and the piping members 55.

[0083]

As mentioned above, the instrument distribution plate 54 is arranged in the vicinity of

the source pressure distribution plate 51 and is communicated through the piping with the

source pressure distribution plate 51, and the plurality of pressure sensors (pressure
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[ 0082] A plurality of conmmunication holes 54b (see Fig. 4) extend
perpendi cul ar to the through hol e 54a, and are opened on an upper surface
of the instrunment distribution plate 54 at predeterm ned intervals. The
conmmruni cation holes 54b are conmmuni cated through the piping nenbers 55 with
the pressure sensors 52b, and the pressure sensors 52b are provided on the
apparatus distribution plate 54 sideward fromthe respective comruni cation
hol es 54b so as to be aligned in parallel. Accordingly, the source pressure
distribution plate 51 is conmunicated with the pressure sensors 52b through

the thr OUQQe@%&ﬁ mdis) 928 goétgmgét?ﬁtgif?ﬁsgwé BSthe ftBricfitle bl Hafth i 13 HBIDEr S

55. [0083] nent 1’one ove, - nstrunment distrrbution plate 54 is
arranged i ”ispbeed vhaheinktyunadnt diseibatar pleteffide shecky thegtressiesensors SRhtcan 51 and

i s communi cated through the piping with the source_ pressure distribution

pl ate 51, &eepoprgallybeemeqted t@'ﬁhedpg!y@M%mggq«?gqgﬁ 303 PR gRyecomPEX PPt ect | on
nmeans) 52bn%%ﬁw;he detection of pressure in the lubricating oil passage 303
are disposed on'the instrunment distribution plate 54, whereby the pressure
sensors 52pogganp economnically be connected to the lubricating oil passage
303 wi thout any conplex piping nmenber. [0084] ~ Another spare conmmunication
hol e 54b mayAndhesspare geamprication hplsStp mabe pevided inthe instugpnt distehption,

correspond ure addi,tion of a.pressu li ke rding to
change of §%§%%¥%%‘FF%%mgﬁotqgﬂﬁ§§W§é(géd%%?ﬁggé%%ﬂg{g%gﬁgéwégg?gggparatus
‘1 or for appideroffspasmation BEHRDMafiRAHINY did 1Ty g dppdranall @xbraction

hole for the additional pressure sensor. [0085] Next, exglanation w il be
gi ven on elanetheri reaspwyiberebsursahiying o tather pddifional extengtion bele dordthe additigs! gear
pressure sensor.
[0085]

Next, explanation will be given on electric power supply of the marine reduction and
reverse gear.

Fig. 1 is a perspective rear view of an entire construction of a marine reduction and
reverse gear apparatus according to an embodiment of the present invention. Fig. 2isa
rear view of the entire construction. Fig. 9 is a sectional side view of the entire

- construction. Fig. 10 is a sectional plan view of a gear arrangement of the marine
reduction and reverse gear apparatus. Fig. 11 is a perspective view of the gear
arrangement. Fig. 12 is a perspective view of surroundings of a second PTO output
shaft. Fig. 13 is a plan view of the surroundings of the second PTO output shaft. Figs.
14 are sectional views of the second PTO output shaft. Figs. 15 show arrangement
relation between the second PTO output shaft and a countershaft.

Fig. 16 is a perspective rear view of an entire construction of a marine reduction and
reverse gear apparatus provided with an observation window according to anothgr
embodiment of the present invention. Figs. 17 are plan and rear views of the
observation window. Fig. 18 is a perspective view of an alternative observation window.
[0086]

[Housing case 7]

Firstly, referring to Figs. 1 and 2, explanation will be given on construction of the
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Fig. 1 is a perspective rear view of an entire construction of a marine
reduction and reverse gear apparatus according to an enbodi nent of the
present invention. Fig. 2 is a rear view of the entire construction. Fig. 9
is a sectional side view of the entire construction. Fig. 10 is a sectional
pl an view of a gear arrangenent of the marine reduction and reverse gear
apparatus. Fig. 11 is a perspective view of the gear arrangenent. Fig. 12
is a perspective view of surroundings of a second PTO output shaft. Fig. 13
is a plan view of the surroundings of the second PTO output shaft. Figs. 14
are sectional .vi . igs. 15 show
arrangemnen O‘Fsé'}gact%sy\%n&{aﬂé% lliv]fgré%erfg‘ (ﬁggglg%l? ﬁg‘%b#ggagé u%tuss 'a? t and a
countershaf[@ogq Fig. 16 is a perspective rear view of an entire
construction of a marine reduction and reverse gear apparatus provided with
an obser vat i 8nshawndnFigaciotle nysing casadi ‘Ihéimpéh@ég iZnibR cuigpt @%3ﬁg%g’§ﬁt

i nvention. Eigs. 17 ar | an a eal Vi f Nation. ow. Fig.
18 is a perP 5 eml\%éh% ‘Z\Xﬁ%?"c%‘?gﬂ)e"}‘f%’g %h\%ﬁ%o gedf\‘gg?l]?l%?l&\%\nﬂﬁd%wfo | 0086]

[ Housi ng Ca$fordd Hid Slidnded HEMEHregd bR dire@fon. 1ThéRouding xgel Aisatertivallyv | | be

gi ven on construction of the housing case 7 of the marine reductjon and
reverse gedividabledntattrse parts] 0O 84 uppepkousingwasei 3, Ficenter housing ¢ase3haik? ng case
7, the in%Tt shaft 2, tSI}e out put shaft 3, the first PTO output shaft 4, the
second PTO'YE P $441%°"5 and the countershaft 6 are rotatably supported
and extendeghggp the fore-and-aft direction. The housing case 7 is
vertically dividable into three parts, i.e., an upper housing case 31, a
center housiTg cpee le@sismdass $lowed thooeiterghassisg 3% 37 dossp dowmardipper

h i 31 d i 2 | i gh d
lanted paperig deucd Fufih SehebTebemmigny | 1o e R fut SR, By 2 0L
shaft 2 and,lghg aﬁﬁut%E SlonttBishard 6848 HRlaBl2RIpYorRdPHP ke anﬂ{i'%] tthe @ughng face

through respective bearings so that they are aligned In this order fromthe
|l eft si de. révpeaivy bearings dol thattthdyTe@ alignpdiin thisairder fromt the lafiidet  Nemply, the and t he

haft 6 d i} | heir .r. [
on- e par GF%d TP B0 1 AP BRat 2504 B gPmiOal SR AP  ont er of
t he housi _ : ine fd ' | lat bel
o oot o Efihabe t}%%&gﬁp@&@‘é&&% tﬁQ?Mméfdcé. HHRNAR Shdfin Rakidhdedlat el ow

the input s he output shaft 3 is arranged on a | ateral
center por tiedmeal cedtepaf the hgpsinaeeselie tiwkibaotting sbafhd srdisposed imppralgbleel®? and t he
| ower housing case 33, so as to be rotatably supported |ongitudinally

hori zont al Iﬂyﬁlilmltéhalﬁaﬁ-eral center portion of the housing case 7 through

beari ngs. [0089]

The output shaft 3 is arranged on a lateral center portion of a parting face between the

center housing case 32 and the lower housing case 33, so as to be rotatably supported
longitudinally horizontally in a lateral center portion of the housing case 7 through
bearings.

[0090]

A second PTO housing case 35 is disposéd on a right side portion of the upper housing
case 31, and the second PTO output shaft 5 is rotatably supported through bearings on a
parting face between the upper housing case 31 and the second PTO housing case 35.
[0091]

[Gear arrangement]

Next, referring to Figs. 9 to 11, explanation will be given on a gear arrangement housed

in the housing case 7.
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[ 0090] A second PTO housing case 35 is disposed on a right side portion
of the upper housing case 31, and the second PT() output shaft 5 is
rotatably supported through bearings on a parting face between the upper
housi ng case 31 and the second PTO housing case 35. [0091] [ Cear
arrangenent | Next, referring to Figs. 9 to 11, explanation will be given
on a gear arrangenent housed in the housing case 7. [0092] The i nput
shaft 2 is projected forward fromthe housing case 7 and is connected to

t he out put shaft of the engine. In the housing case 7, the input shaft 2 is
fixedly pr?(?(dﬁggd thereon with a PTO out put gear 17 and a forward gear 19
aligned in I'S order fromthe front side, and is relatively rotatably
provi ded t heTioinpwishdft 2id mojeeted fopivai dronghe ho@ihgrease Tvandds fermsetedhte thor war d
gear 19. The PTO output gear 17 is neshed at an upper .l.ef.t portiqgh, t hereof
with a firutoprshalef theimeiey ol the heytmerpsest: tﬁ@‘éﬁ?ﬂ%@? 13 h’éﬁdﬁy POVigely ¢ he
forward gear 19 . | J r 1 everse
gear. 27 fi iheq of)lﬁ)v ! Jeﬁ@%ﬁ‘fpg{r %%5#1 ?\A\@a%@%e%gggeQ%%@Z@Q{orsﬂnggﬁ?&é at an
upper i ghtgopositié, and tih edabklywotdnbly peidad tHeldon gedr a Fawhidkpidioorgetrh2) second
PTO out put shaft 5. [0093] The input shaft 2 is_provided with ﬁ%}e
hydraul i ¢ edagvarh fiopothaderyad geat 1% n The BTOAutoyb geay d7 vsaesheda nIPREAH gear 19

ot o R R A% By PR b1 CRIDE ST B3 1A SuhyR Bl XSl 6! 21Dl Y

provi ded t R rever Se Prnion gear rearwar romthe reverse

gear 27, apgiwa@l ghOM i afésidtaba Iower Rlerpaition theedofitvith aevemse wedr A7 ffixeddr on
clutch) 204 between the reverse gear 27 and the reverse pinion Iige_ar 29. The
first PTO ¢heaotmtdrshaft Gr Ehiedenersgigesr A7Hemeshed atan wpey lwhéaorgvnr@eqe? ¥ on

cluteh) 213 ¢ el PRbGLr DTS, Sl PR I5RY il 51 00941 - The forward

pi ni on geaf S¥G™ Ihion gear are meshed with an out put
gear 21 fi 3pn the output shaft 3. The output shaft 3 is projected

rearward fromthe housing case 7 and is connected to the screw 502. [0095]
The input shaft 2 is provided with the hydraulic clutch (forward friction clutch) 203

between the forward gear 19 and the forward pinion gear 20. The countershaft 6 is
relatively rotatably provided thereon with a reverse pinion gear 29 rearward from the
reverse gear 27, and is proVided with the hydraulic clutch (rearward friction clutch) 204.
between the reverse gear 27 and the reverse pinion gear 29. The first PTO shaft 4 is
provided with the hydraulic clutch (PTO friction clutch) 213 rearward from the first PTO
gear 18. |
[0094]

The forward pinion gear 20 and the reverse pinion gear 29 are meshed with an output

~ gear 21 fixed on the output shaft 3. The output shaft 3 is projected rearward from the

housing case 7 and is connected to the screw 502.
[0095]

The first PTO output shaft 4 has a rear portion projected rearward from the housing
case 7 and connected to the main electricity generator 503.
[0096]

The second PTO output shaft 5 is extended through the second PTO gear 30, and the
second PTO output shaft 5 is connected to the auxiliary electricity generator 504 at an end
portion thereof opposite to the second PTO gear 30.  As discussed later, the second PTO
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The first PTO output shaft 4 has a rear portion projected rearward fromthe
housi ng case 7 and connected to the nain electricity generator 503. [0096]
The second PTO out put shaft 5 is extended through the second PTO gear 30,
and the second PTO output shaft 5 is connected to the auxiliary electricity
generator 504 at an end portion thereof opposite to the second PTO gear 30.
As discussed later, the second PTO output shaft 5 is detachably attached
to the housing case 7. [0097] In this gear arrangenent, when the
hydraulic clutch 203 is engaged and the hydraulic clutch 204 is di sengaged,

the dr i Vi ngufigrindls KRnAROMIE. Q03 pichopiaagl . od Trom the Tnput shail 2

t hrough the Torward pinio ear tput gear 21, and the output
shaft 3 is pgg7ated in the opposite direction to the input shaft 2. [0098]
Further, when the hydraulic clutch 203 is disengaged and the hydraulic
clutch 204 i In bisqegbatrangénecntiwhen e pesiic slutoh83 dnenearedsod thedyidraghis i t t ed

from the fotuar s 0ok 19, 0p A0S IiPUL. SN 2l K010 HEHEKAR: B6RM7 and

then trans everse NI on gear he countershaft 6 to
the output jgeakh-Al2 dabshh! he f@WhRUinishatdr 28 tbhd Sltpite@ar 21, ahe feampudi rect i on
with the input shaft 2. [0099] On the other hand, the driving power of

t he engi ne sb#fl3 isgototod i1t the oPppsite direstiintte e inpwt #dl?- t he PTO out put gear 17 to
the first &ggggear 18. When the hydraulic clutch 213 is engaged, the
driving po P8 s transnitted to the nain electricity generator 503, and

when the hydpgllel, Guifeh YhEhyddbiic ichidli HBNYaBEhagdd R R NYdRGIID @ith 208 ifot
transmtted to the main €lectricity generator 503. [0100]
engaged, the driving power of the engine 501 is transmitted from the forward gear 19 on
the input shaft 2 to the reverse gear 27 and then transmitted from the reverse pinion gear
29 on the countershaft 6 to the output gear 21, and the output shaft 3 is rotated in the same
direction with the input shaft 2.
[0099]

On the other hand, the driving power of the engine 501 is constantly transmitted
through the PTO output gear 17 to the first PTO gear 18. When the hydraulic clutch 213
is engaged, the driving power is transmitted to the main electricity generator 503, and
when the hydraulic clutch 213 is disengaged, the driving power is not transmitted to the
main electricity generator 503. '

[0100]

The construction of the first PTO output shaft 4 in this embodiment with the hydraulic
clutch 213 for on/off switching of transmission of the driving power to the main
electricity generator 503 is not limitative. Namely, alternatively, the first PTO output
shaft 4 may be provided without the hydraulic clutch 213, so as to constantly transmit the
driving power to the main electricity generator 503.

[0101]

The driving power of the engine 501 is transmitted through the forward gear 19 and the
reverse gear 27 to the second PTO gear 30, and the second PTO output shaft 5 drives the
auxiliary electricity generator 504. .

[0102]
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The construction of the first PTO output shaft 4 in this enbodi nent with
the hydraulic clutch 213 for on/off switching of transm ssion of the
driving power to the main electricity generator 503 is not limtative.
Nanely, alternatively, the first PTO output shaft 4 may be provi ded w thout
the hydraulic clutch 213, so as to constantly transmt the driving power to
the main electricity generator 503. [0101] The driving power of the
engine 501 is transmtted through the forward gear 19 and the reverse gear
27 to the second PTO gear 30, and the second PTO out put shaft 5 drives the

auxiliary eIE%bﬁkghtﬁuggﬂg%g%g515o4. [0102] [Second PTO housi ng case 35]
ng to Figs. 0

Next, referr 5, explanation will be given on the second

PTO housi ng megerefringto BigdorBoi15gexphaatinosi de Bileh ge de sddnaRtiOtHoesisecond PTO
output shaft 5 . Hereinafter, right and |left directions are defined on an
aﬁsurrpt i on cB$eads ingomprating fej s§oqdgRTO peargdandsthe seepnd SiQy guipey hal P - [ 0103]
The above-nent.i oned ri ght -si.de. porti f t US| Sex31l 1S
formed w t RaeFS e g o i bl o on MR RBEL RS W AERIE P 1y

upwar d fromthe1sRunt@ssShaidd 6 (see Fig. 13), and the opening 3la is closed
by the second PTO housing case 35. [0104] Nanely, the second PTO housi ng
case 35 is[@Bhchably fixed to the upper housing case 31, the second PTO

ISR AEREEE TR I g T

housi ng case _ I's on the second PTO
out put shafgrehndafl EBEHRMA WedtdhghRf 6RYBES 818 Cabstatially Lfiear@ OBBIerthalt 6.

L0105] countershaft 6 (see Fig. 13), and the opening 31a is closed by the second PTO housing
case 35.
[0104]

Namely, the second PTO housing case 35 is detachably fixed to the upper housing case
31, the second PTO output shaft 5 is rotatably supported through bearings by the second
PTO housing case 35, and the second PTO gear 30 is fixed on the second PTO output
shaft 5 and meshed with the reverse gear 27 on the countershaft 6.

[0105]

The second PTO housing case 35 is mainly formed by a casing member 36, which
forms a main body, and a front lid member 37 and a rear lid member 38, which are
provided at front and rear ends of the casing member 36.

[0106]

The casing member 36 is formed integrally with a fore-and-aft elongated rectangular
basal part 36a and with a shaﬁ cover part 36b, which is formed on the center of a plane
surface of the basal part 36a so as to extend along the elongated direction of the basal part
36a.

[0107]

The shaft cover part 36b is shaped into a half part of a cylindrical member divided into

halves along the axis, and is formed at front and rear ends thereof with holder parts 36¢

and 36d for fixedly holding respective bearings 16.
[0108]
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The second PTO housing case 35 is mainly fornmed by a casing nmenber 36,
which forns a main body, and a front lid nmenber 37 and a rear |id nenber
38, which are provided at front and rear ends of the casing nenber 36.

[ 0106] The casing menber 36 is fornmed integrally with a fore-and-aft

el ongated rectangul ar basal part 36a and with a shaft cover part 36b, which
is formed on the center of a plane surface of the basal part 36a so as to
extend al ong the elongated direction of the basal part 36a. [0107] The
shaft cover part 36b is shaped into a half part of a cylindrical nenber

di vi ded i nt o, hal v I [ li§erf g iMorhéita RBdadt ends
thereof wt h%@fsgggm%ﬁ?%&%h@ @%&ﬁ@%ﬁﬂ?g«% ?rip%{atglgyl hol di ng ar especi'?‘im\;/e
bearings 16alflddd@Bht-like shilpe Wheh viegdrif froasseisctathavacdacentriclifber)and toter hol der
part 36d is fornmed in a substantially half doughnut-|ike shape en vi ewed

in front smeeisherabsw&a@s&éémdemriEhmmpemraéw@ﬁ%@“ﬁwﬂ’é?f&%%% es 36f

and 36g. The, i nn eripheral .surf.ac 1 ] 4 : n

subst ant i al*PgF4 gl{ystgﬁ%m%’l "f‘%ﬁ%ﬁ“’zﬁsg‘% e? ﬁ%%g#%?%w%%g%é%%&o% ﬁ’gteéeari ng

16. The outRfipHed isﬁlﬂﬁéébﬁweﬁﬂ&@:uﬁﬁ&ld FasSebstatialtyiha sarae dinkemsiossusssthant i al |y

the same dinensions as the external dinmensions of the |ater-discussed rear
lid menber e3®malrfimehsipusenf thaalater-dsensped tsrr0id memberiSr eilhe Uplder RAtI6dris ity of

t apped holes, .which .are alli d radial i res . ] center,
on a rear é’ﬁ‘?‘?‘g‘@éﬁ% in with a%‘?%@"}’ oﬁgalp e@g%es\ll)we" vvléén%' a?’%gédl Jﬁ%gltrbhgletg ?épg%al
surface 36fy, apd cbiBoR WbREr, RAId BRAEsaifacs Uff A6 eholiRf) pad BBt hebwdegathe lilnttr menber
38 is attached through these tapped holes to the rear portion_of the casing

nmenber 36. pedleedl surfade 36frodithe autarperiphtrp| Hyface Big, andithe reaplidmephen383gh i s

protuberantly fornmed gn the rfic center por.tion. of asal part 36a
so as to hé‘@%" g‘é‘?ﬁ%ﬁl"&%‘i"%ﬁﬁ\‘[lg‘«g%ﬂo e RAeR R e cﬁ?%?é‘?%ag “dinension is
slightly méﬂ@ﬁ than the sectional dinmension of the second PTO out put shaft
5. As sho In"Fig. 14(c), the shaft cover part 36b is formed at a front
portion ther aefhomntih Fagn 14Gop dtrecsbalt pevet pB6¥Sbtihiprotuberaptipiaraedonohe ¥aitierl so as to

have a pol ygonal sectjonal shape, thereby being prevented frominterfering
with the sEEHRUPPHY @ég’fﬂ’%ﬁ pfiglgfé]so asg?”ynfa fef ABPEC ?{eseﬁ%qndvé’rosﬁzfr’%e%Gc
shown_in Fi e%%fj&irdeg%&{ g\élig@} 8 efthil MRtse@RHalSIHbRIR Ffthd forPRDded part

36e. The hol der part cClIs in a substantially half doughnut-Ilike
shape when ovipanegfti 5 fAscshbws on &ig. tld(ch dhe stodineeert parc3abnis dprmed it @urant
peri pheral surfaces 36h and 36i .. The_inper. peri ral surfac 6h i s
seni ci r cul dertiog thaeqfowity or cxpandedipart 309 that F?ee’g’é‘gfggcﬂ“hﬁaﬁgisgﬁs 3%%? e2ext er nal
di mensi on of | o b ShevRREd RES Ak SN WtAhSRiconEPTO
sem ci rcul %Pl)égfaég&ﬁéﬁaﬁ%{?é ’sltlj%s an'tll)}éz)h y the saltrre di r%ensi on as the external
di nensi on artdoe | ater-di scussed front |id nenber 37. The hol der part 36¢C
is provided with a plurality of tapped holes, which are aligned radially
with resped?ll0b the conmon center, on a front surface of the hol der part
36c between he inner j 3 Dot iaBa Ok §bntRBl sixpeeal
surface 36i ,%%rﬁl&n??{e’ @?@%@&Eﬁ%%ﬁ%ﬁgﬁl%ﬁg ﬁf{dfi gro ! ®

of the expanded part 36e. The holder part 36¢c is formed in a substantially half

doughnut-like shape when viewed in front so as to have concentric inner and outer
peripheral surfaces 36h and 36i. The inner peripheral surface 36h is semicircular so as
to have substantially the same dimension as the external dimension of the bearing 16.
The outer peripheral surface 36i is semicircular so as to have substantially the same
dimension as the external dimension of the later-discussed front lid member 37. The
holder part 36¢ is provided with a plurality of tapped holes, which are aligned radially
with respect to the common center, on a front surface of the holder part 36¢ between the

inner peripheral surface 36h and the outer peripheral surface 36i, and the front lid member
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37 is attached through these tapped holes to the front portion of the
casi ng nenber 36. [0111] On the other hand, the upper housing case 31 is
provi ded forward and backward fromthe opening 3la therein with respective
sem circul ar recesses 31b and 31c having substantially the sanme di nensions
as the external dinensions of the respective bearings 16 when viewed in
front. The casing nenber 36 is attached to the upper housing case 31 so as
to close the opening 3la, so that the recesses 31b and 31c coincide to the
respective inner peripheral surfaces 36h and 36f provided in the respective

front and égf& attg'&%ﬂﬁ]!’r?u%gm%? éﬁ&d%@gs RAfe FbIPoR1BY of B Chsli hdnitieB@r through

hol es. [0O1 nt nber 37 is a discoid nenber having a
cylindricafoiprjoj ection part 37a projecting sllghtly fron1the rear surface

of the front lid nmenber 37, as _shown in_Fig te a% i,rensi on of
the proj ect i @nthather bad, the uppesdiousing es¢ 31 tslﬁo‘gda‘?ﬁlefo Pﬂé{l@)? B ﬂgiemdi nensi on
of the corpes poe% NG 2Dgi glreln grt?l re(s);[egt%lv]eho icirc ré? bERRE 1bdaddesREhavidg | S

provi ded wi Pural | y o es aligned peripherally at regul ar
intervals. sﬁﬁasanﬁmlsmhe $anté diReinidns 37 theSextmiadhﬁnhl}bnsabﬁ the hesplective béneingy ont
portion of the ca5|gg menber 36 by fastenlng menbers, such_ as bolts

through thés rhemvighehil ent. aFte b preabectq Batished tog o3thg UPRET PPYSINE LAt o t he
i nner per i 5{‘1%{,]23'56(22?[{% & 36“ %Iahlt hg, 98} ﬂ%l reQe@%ers 3318 gosléscoﬁ&dE%ttﬁ@' n

novenent o axl a rection. The rear lid

nmenber 38 igpddtitd MA&peri @mﬁcbmeﬂ fdB6Dpothded inrthé h';epabévﬁ feont pod teaon

t her eof mnth the through hole 38a having substantially the same di nmension
as the ext bolderpads 3sraod 36d, Gfereby dorgungmwulpribraygh Boles-shaft 5. The rear lid
menber 38 hﬁﬁ?ﬁOVIded with a cylindrical projection part 38b projecting
slightly f he rear surface thereof. The external dinension of the

proj ection pafetroaBRd hfenbeb st A disthldmédieer haviBe asyliddgicabpiaedtiah pait ABnsi on of
the correspondi ng bearing 16. [0115] The rear |id menber 38 is_provided

t herei n wi piojeatipd slighfly fromche tear sufgre ofthe foafl ljdyrengber 37, as shown in Fig 13.

The external dimension of the projection part 37a is substantially the same as the external
dimension of the corresponding bearing 16.
[0113]

“The front lid member 37 is provided with a plurality of through holes aligned
peripherally at regular intervals. The front lid member 37 is detachably attached to the
front portion of the casing member 36 by fastening members, such as bolts, through the
through holes, and the projection part 37a is fitted onto the inner peripheral surface 36h of
the holder part 36¢ so as to restrain movement of the bearing 16 in the axial direction.
[0114]

The rear lid member 38 is a discoid member that is provided in the center portion
thereof with the through hole 38a having substantially the same dimension as the external
dimension of the second PTO output shaft 5. The rear lid member 38 is provided with a
cylindrical projection part 38b projecting slightly from the rear surface thereof. The
external dimension of the projection part 38b is substantially the same as the external
dimension of the corresponding bearing 16.

[0115]
The rear lid member 38 is provided therein with a plurality of through holes aligned
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peripherally at regular intervals. The rear |id nmenber 38 is detachably
attached to the rear portion of the casing nenber 36 by fastening nenbers,
such as bolts, through these through holes, and the projection part 38b is
fitted onto the inner peripheral surface 36f of the holder part 36d so as
to restrain novenent of the bearing 16 in the axial direction. [0116] Due
to the second PTO housi ng case 35 having the above construction, the second
PTO out put shaft 5 is detachably attached to the right side portion of the
upper housing case 31, and the second PTO gear 30 is neshed with the

[ everse 9etighlaliPuogfal RErARENTRE rdl Ad b3 is defuchiblpatiomar hd he
bearings 1 nd the second PTO gear 30 are previously fixed on the second
PTO out put rahpdrtioof the dasiamahertfer 86 by fatninggsenbérs suck lhahgltsdthiyaghehese each of

the inner peripheral surfaces, 36h and 36f provided in . the re ive front
and rear h@F@@Bhﬁ?ﬁ@§d§@@“§ﬁwogﬁﬂt6&’?%@“%&%6“8‘@?%? ??HEﬂ%%§%¥ and
each of thg r ' e G idnher eby
journaling °ﬁ‘§ﬁ§‘§a§‘ﬁ3ﬁ%¢8§a{§3‘€%ﬁ’ ng(ﬁgéﬂf &%qitl%%f %{ggdg%g?k%ﬁ 1;r?at“)tclzlase 31.

[0118] ThaEne] the front and rear |id nmenbers 37 and 38 are attached so as

to | ocate the second PTO output shaft 5. in the |longitudinal dir g i on,
t her eby sur &Pye tantherieennd PRO hopsing epspTheying thaghoyp eonspriion, %‘é‘dg) r 27

[0119] | ncidentall i i i s.easi . t her
peci 11 cat PORTYT h sl RREH BEighGieaklof EHARRA RofridataRt R
gener at or 3Rfkhe fRbnEXBORER 30 I iReshanwitii the kdverde gaar O shradphtire dpenitih3 k.

enbodi nent in which the auxiliary electricity generator 504 is driven at
1500 rpm (§8&7IFi g. 15(a)) can be changed to another construction in which
the auxiliary .electrici enera ' I | Fi g.
15(b)). [012%]&lls TBRrdy ﬁ’?i’xar’g‘é%l% ?‘%‘f%‘e g%‘&&r gT‘g gh%“f?ﬁ a?éo‘fré‘??‘%}?’a?*égé’ég%e t he

nurber of tR8Ad1PPH cubpat SRR EndIch 9€ te HIEHHENIb idDelahpsiiteprkes @adhsoftiie 1 educe
the radius. Therefore, the second PTO output shaft 5 is supported nore

close to tmecprripheriafaess3choand 36f provided in e wwereshive o agdasar bgldesyi th t he
reverse ge%ar‘rtszj%'c and 36d of the second PTO housing case 35 and each of the recesses 31b and

31c provided on the opening 31a, thereby journaling the second PTO output shaft 5 in the

upper housing case 31.

[0118]

Then, the front and rear lid members 37 and 38 are attached so as to locate the second
PTO output shaft 5 in the longitudinal direction, thereby surely meshing the second PTO
gear 30 with the reverse gear 27.

[0119]

Incidentally, this embodiment is easily changeable to another specification having
another high-speed driven auxiliary electricity generator 504. For example, the
construction mainly shown in this erﬂbodiment in which the auxiliary electricity generator
504 is driven at 1500 rpm (see Fig. 15(a)) can be changed to another construction in
which the auxiliary electricity generator 504 is driven at 1800 rpm (see Fig. 15(b)).

[0120]

In this regard, to ensure a high rotational speed, the number of teeth of the second PTO

gear 30 must be reduced so as to reduce the radius. Therefore, the second PTO output

shaft 5 is supported more close to the countershaft 6 so as to mesh the second PTO gear
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'10121] Therefore, only the required things are that the front and rear
lid menbers 37 and 38 for axially locating the second PTO out put shaft 5
are exchanged for another rear |id nenber 38 whose through hole 38a and
projection part 38b are nore close to the countershaft 6, and another front
lid menber 37 whose projection part 37a is nore close to the countershaft

6, and that the second PTO housing case 35 supporting the second PTO out put
shaft 5 on which anot her second PTO gear 30 having fewer teeth is supported
Cis fixed Yowiththeupysese geatiZl.ng case 31. [0122] Even in this case, the

casi ng nengfr 36 does not need to change its external shape, however, this
al t er nat il&2donst ructi on can be easily realized by sinply changi ng

osi tions, -di i ons ,and t-he, |i in.f ' t l,de 3 d 36d
B the; rdFea: GRS AR abiRf s shf ciab 0 Rihe s iR e RBt 37,300 57 0
in form ngr LAY 96R8AE The dRoAIPTH 6uPit st YRS bxdMaHSdINEr GRaSHes fear [11d123]
A sealing nmenber 39 iS provided in the through hole 38a of the rear |id

menber 38nembea 3% ardde FOughuthold 38hahd projesticxpand38d areanovaer dodehtootlgh t he

t hrough hole 38a and is connected at an end portion thereof to the input
shaft 2 ofountseshali®i prchanpther deont lid imembygs 4é veiose peertion @art 4f7a is mereddesei oned
above, the rine reduction.and rever ar apparatus 1 incluyding the
Ut shapihe comRES Gt B ALHaF thoeoarae PO e siBR GHase SRR SR hat
6, the hougi %, L E‘H]P fabhy 1A d1E £ egei ves
the driving ggt\;\’g?ﬁ%? St%@%ﬁ%?ﬁcgﬁ%% %E%%%SP h%%\rlg tfé‘g&# %eél?lgfsnfu# g(;t e
driving gewRed torhé Ghper BoseLehse 8duced and reversed, to the propeller 502.
The first PTO output shaft 4 is connected to the main electricity generator
503 so adO0i2R]Jtransmt the driving power to the main electricity generator

503. The countershaft 6 reverses and transmts the driving power to the
out put shaftiven in g cagythierfgsing Jaenyoes 3rdnes not peed; terhangsity extomal shapeut put

shaft 3, the fi gﬁt ! TOt. 32 0 otut ut bshaf.§14 ang t he other.shaf tt' 6, SO
that the HONPYES LS plferdativg cansiruction can | P feglize é’t‘/\ﬁé‘éﬁyf’ PYTERPMS out put
shaft 4 afifhehfiGnCAMhETRORS forfing the hl?l‘ﬁex"‘ﬁdxﬂ.%%%&%g Bn@ R ih&dt lefl lé}ﬁar

apparatus 1, the second PTO output shaft” 5 is provided in par on the
out er si dwrfacdsticdandBoh ba thotsingomenber 36 aid wabinihg ale idessen3t aids3iaft 6,
and the second PTO output shaft 5 is connected to the auxiliary electricity
gener at ororgthd uppar hensing casedtt ri ¢ power supply. Accordingly, electric power
used for the ship can be supplied wthout additionally providing a power

generati dil ui pnent in correspondence to how it is used, thereby inproving
econom cal £ ];efaiiﬁ'g Herber 39 is provided in the through hole 38a of the rear lid member 38.

The second PTO output shaft 5 is extended rearward through the through hole 38a and is

connected at an end portion thereof to the input shaft 2 of the auxiliary electricity
generator 504,
[0124]
As mentioned above, the marine reduction and reQerse gear apparatus 1 including the
input shaft 2, the output shaft 3; the first PTO shaft 4, the countershaﬁ 6, the housing case
7, and the second PTO shaft. The input shaft receives the driving power of the engine
501. The output shaft 3 transmits the driving power, which is speed-reduced and
reversed, to the propeller 502. The first PTO output shaft 4 is connected to the main
electricity generator 503 so as to transmit the driving power to the main electricity
generator 503.  The countershaft 6 reverses and transmits the driving power to the output

shaft 3. The housing case 7 supports the input shaft 2, the output shaft 3, the first PTO
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[ 0125] In this regard, the main electricity generator 503 nust have a

| ar ge generation capacity for driving equi pnments consunmng a | ot of
electricity, e.g., a side thruster and an anchor-hoisting winch. If only
the main electricity generator 503 is used to supply electric power for al
items of the ship as usual, it results in that the main electricity
generator 503 should also performinsufficient electric power supply for
conparatively small electricity consunption, e.g., for inboard |lighting or
as a power source for operating operation devices. [0126] Ther ef or e,

accor di ng toRtpub Shal! £8&10 thel ddURBIERMNG, JoOthatstti@lidpueklRat Y isCarpapal inspapadlel, t he
auxiliary electricity generator 504 whose generation capacity is

consi der ablbptwssm e first BIgHoutpus sbaft 4 ansk o icorntersheft 6h aln the mgisy redictipp and
generators 503 and 504 js .selecti oper.ated i.n_corr n 0 how t he
el ectric poWeTFse;asan PRE™ Heﬁ?b‘cﬁcqn 458 Oﬁﬁutesﬁi?i?é i"e Ry dfa‘g%ggaﬁp 458 the

rovi y of "electric

pover . [ 01%fler sidd Psrtiani3f the B6kirRl 86l 7 biitwhod fRRNEBE 36 Qiterddft 6, BndaBoRReAEd to the
mari ne reduction and reverse gear apparatus 1 having the nain electricity

gener at or FI® ounpwedkBd ishemeeaed tothe rakilintyeclestrgityegeneratos P4 der gmalh conmon
power source for both the generator 03 and 504, thereby requiri.ng no

addi ti onal e@ﬁtﬁ’icwﬁf ,S“Pé’B’ch gordinglgn F‘i%éc, P‘E%“é‘é?‘b_@rége %Pl%g%ﬁe %‘%’Hir‘%‘g of the
auxiliary eligghidaghibYalgPREABEDL poY gerddPtidf bquipmd . @REHAEENSIB How iPr OVi ded
in the side 1surface oﬁ‘gt he hoétjsll)ng ggsee 7 o%%ll\)/\nérd fromiytohe countershaft 6,
t he second ifkelbadiynmpoadg c8ostigapelfitiemyy. t he second PTO out put shaft 5 is

detachably attached to the opening 3la, and the second PTO out put shaft 5
is interl od®% | y connected to the countershaft 6 through the gears (the

second PTO ggag: 30.a theldiEn ERMAE eﬁ@xlﬁ{or CAR) muﬁﬁ%?aﬁ%&g |g¥ne_reItin§ ALty

reduction and reversé gear apparatus can be easily provided with the
second PTOfautfivihg Sqaibineis foonsubdiies auboi lof afegtrieltyce.g.j @i side gomtar aandr at604
wi t hout el aborate change of design. [,01@9%#0_ The first PTO output. shaft 4,
the i nput $RePFhoistingwingle J5oRbCRS iR elscliclty genemigfed3oli YRS & SMPS| ant ed

surface t “%Iec{&gfﬁ%%ﬁ £ Mo ARR B G AL SRR BECAR hail elcBREle) N

second PTO ou I Spos antw se upward fromt ﬁe
count er shafgenddatorAS030shdild Gllsy, petfen SsafficidntFtdwpgudr seppdf for tomparatelydi sposed

within the lateral width of the housing case 7 so that the marine reduction
and rever sémgglectrgipagoasumptionolSonaboahUgItng of raoRir U ETORFRIRE dewar d
proj ecting oggaédn&egl%gsgby conpacting the housing case 7. [0130]
[0126]
Therefore, according to the present invention, for small electric power supply, the
auxiliary electricity generator 504 whose generation capacity is considerably’small is
additionally provided so that either of the generators 503 and 504 is selectively operated
in correspondence to how the electric power is used, thereby improving efficiency in
supply of electric power.
[0127]
The auxiliary electricity generator 504 is connected to the marine reduction and reverse
gear apparatus 1 having the main electricity generator 503 connected thereto, so that the
engine 501 serves as a common power source for both the generators 503 and 504,
thereby requiring no additional equipment, such as an engine, to serve as a power source

of the auxiliary electricity generator 504.
[0128]
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Furthernore, the housing case 7 is divided into upper and |lower parts by a
parting face on which respective axes of the first PTO output shaft 4, the
i nput shaft 2 and the countershaft 6 are joined to each other, and the
first PTO output shaft 4, the input shaft 2 and the countershaft 6 are
rotatably supported on the parting face. Accordingly, the first PTO out put
shaft 4, the input shaft 2 and the countershaft 6 can easily be installed
into the housing case 7, thereby reducing the nunber of assenbly processes
and thereby reducing costs. [0131] [Cbservation w ndow 41] Next ,
referring t okl BSeninkB15 & phid@iPlRRRE s@chbf the BSusig\@s Dsutmdd Gofethy at i on

wi ndow 41 that is another enbodi ment of the present invention. Hereinafter,
ri ght and |cehitedhafies; theseeond PEOGehsineaso}d sppatsgthpsicond R putpwt shaft dw A in

Figs. 16 to 18 is_directed forward, 0132 The rvatio i pdow 41 is
const r uct eds vietaphable é‘?ﬁ F&;ﬁé’lﬁp"ﬁ‘i’gnhahén‘gﬁ&‘? IS?CQP‘i/)qJ e8’?tPFtcg1agl géﬁer at or
504 is not ;pr.qyl rshaROPHRAEL Bk bRE (ROQLARIPTRa&PB0  The
observati onlﬁgfmﬁﬁdo 4%&%&?6%%%%@?3 a bas%ll1 megnbe$ 42 and tm%e%fi d nmenbers
43. [0133] and TherebasadeanENbeAccblingly, shephaih eeduetivneand e¢versg gea dppatatehe
fore-and-aft direction, and.is fornmed on a cegéﬁgré_gortlon,the eof wth a

rect angul arcas beasiymrovided wigh fresesong FdO owprt$ e APHELY £5505H% £ or med
in a surfac 1.6 4 .10 be aligned in the el ongated

di rection (ﬁ%n%rﬁtg}%@svgl %E%eﬁ%rg%atedf%%l %grag%%l'consti tuting the observation

W ndow 41. [01499134] The lid nenbers 43, each of which is a rectangul ar
pl ate nmenber, are fixed to the respectjve square openings 42b by fastening

menber s suchThe fisyPTQ outnyt st 4, thoyjeput shafing and b seuniasthaliiomie AT e 8hst r uct ed
as nmention abov, ai |y i t] L pSi.de t rine
reducti on iﬂ?jsqﬁéevszdfr’%% Sg‘fé%cre tﬁ%%%‘rgoa eggbq&ﬁéﬁprgéﬁh?\%e{g% g%rs;}/ﬁé[ r6 ’o%@l tgg, or the
li ke can beegmafPromageashdfy 50R| disgoyedd sl@edse ngpviah® floh theecdmateshdfB.6. Fur t her,
due to the basal menber 42 provided onto the opening 3la of the_ upper

housi ng caskccgrlinglyh ghessaeand FT@ egent shafy h camprdispryedwihia dbe bisral widtBwdd i n
rigidity.

the housing case 7 so that the matine reduction and reverse gear apparatus 1 does not
have to form an additional sideward projecting part, thereby compacting the housing case
7.

[0130]

Furthermore, the housing case 7 is divided into upper and lower parts by a paﬂi:ng face
on which respective axes of the first PTO output shaft 4, the input shaft 2 and the
countershaft 6 are joined to each other, and the first PTO output shaft 4, the input shaft 2
and the countershaft 6 are rdtatably supported on the parting face. Accordingly, the first
PTO output shaft 4, the input shaft 2 and the countershaft 6 can easily be installed into the
housing case 7, thereby reducing the number of assembly processes and thereby reducing
costs.

[0131]

[Observation window 41}

Next, referring to Figs. 16 to 18, explanation will be given on an observation window
41 that is another embodiment of the present invention. Hereinafter, right and left
directions are defined on an assumption that an arrow A in Figs. 16 to 18 is directed

forward.
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10136] In another alternative enbodinent, a slidable lid nenber 44 may be
provi ded. In this regard, as shown in Fig. 18, a pair of upper and | ower
rectangul ar nenbers 45, L-like shaped when viewed in section, are extended
in the fore-and-aft direction so as to face their recesses to each other,
and are fixed onto the upper and | ower surfaces of the step part 42a of the
basal nenber 42, and the rectangular |id nmenber 44 is provided so as to be
slidable longitudinally in the recesses. [0137] According to the _
construct[0t32] when an operator inspects the inside of the marine reduction
and reverse gear apparatus 1 or in another case, it IS not necessary to

| oosen a Jhe@bsgsvation windowr 4his eanstrusied withthe pgening 3l # qvhes the purharyt her eby
| mprovin L. nt enanceabi lity. I ndustrial Applicabil.i 0138 The

tobhnt car Al BRERER M4 Hon Ry A QBRI RA by ferodiotier sfion.

r egar di N Yiddry Ak B 41 SHAR SndiRles W ASE MdnlicR & LAPRAS fd BHBErsSEP! Y.
according to the present inventron I's wi dely adaptable to marine reduction
and rever[gg3yjear appar at uses.

The basal member 42 is a plate member elongated in the fore-and-aft direction, and is
formed on a center portion thereof with a rectangular step part 42a. Furthermore, two
square openings 42b are formed in a surface of the step part 42a so as to be aligned in the
elongated direction of the basal member 42, thereby constituting the observation window
41. |
[0134]

The lid members 43, each of which is a rectangular plate member, are fixed to the
respective square openings 42b by fastening members such ag bolts.

[0135]

Due to the inspection window 41 constructed as mentioned above, daily inspection,
check of the inside of the marine reduction and reverse gear apparatus 1 when being
suddenly troubled, or the like can be performed easily only by detaching the lid members
43. Further, due to the basal member 42 provided onto the opening 31a of the upper
housing case 31, the surroundings of the opening 31a can be improved in rigidity.

[0136]

In another alternative embodiment, a slidable lid member 44 may be provided.

In this regard, as shown in Fig. 18, a pair of upper and lower rectangular members 45,
L-like shaped when viewed in section, are extended in the fore-and-aft direction so as to
face their recesses to each other, and are fixed onto the upper and lower surfaces of the
step part 42a of the basal member 42, and the rectangular lid member 44 is provided so as
to be slidable longitudinally in the recesses.

[0137]
According to the construction, when an operator inspects the inside of the marine

reduction and reverse gear apparatus 1 or in another case, it is not necessary to loosen a
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Claims 1. A marine reduction and reverse gear apparatus, conprising: an
i nput shaft for receiving a driving power of an engine; an out put shaft
for transmtting the driving power, which is speed-reduced and reversed, to
a propeller; a first PTO out put shaft connected to an electricity
generator so as to transmt the driving power to the electricity generator;
a countershaft for reversing and transmtting the driving power to the
out put shaft; a housing case supporting the input shaft, the out put
shaft, the first PTO output shaft and the countershaft, wherein the input
shaft is ar i I BRMh i ; & pistenadtaddilitand t he
count er shaﬁ)gl;gagﬁgfﬁdﬁgﬁgg?gﬁ%h%@}%hout pll}tw?ﬁg‘e{eg%lrrg%%lg% in parallel on an
outer side portion of the housing case outward fromthe countershaft,
characterized in that the firs TO. Quf put aft, the input shaft and the
countershaft are aligned on thi‘"gﬁﬁ%ﬁs‘*ﬁﬁﬂ@g’lwrface t hat becones | ower as
appr oachi n%lt?’gﬁlI countershaft, and wherein the second PTO out put shaft is
di sposed slantwi se upward fromthe countershaft. 2. The marine reduction
and rever se Tedkclapphiratregardiag pipihigngssagesadfaihyirhulid davideand cagagdingsnpuy: an
opening provided in a side surface aof the housi ngﬁ case, outward fromthe

|

count er shafpd outpyt shafisnr Pransmiting Arpoails 8O PBP Atrording & W 8™ out put
shaft and Qr%;[efalt?or}lai? Lv}'de%; &d@ﬁmg ot lﬁaxmqe&@l%ﬂ ARG gear apparatuses.
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a gear through which the second PTO output shaft is interlockingly
connected to the countershaft. 3. The marine reduction and reverse gear
apparatus according to claim1l or 2, further conprising: forward and
reverse hydraulic clutches; 37 a selector valve operated for engagi ng
and di sengagi ng the forward and reverse hydraulic clutches; a hydraulic
pressure source; a hydraulic oil passage extending between the hydraulic
pressure source and the selector valve; a lubricating oil passage; a
comuni cati on passage extending fromthe hydraulic oil passage to the

| ubricating oil passage; an oil passage for detecting a pressure of the
hydraulic oil passage; an oil passage for detecting a pressure of the

| ubricating oil passage; pressure delaanhson neans for detecting the
pressures; a nmounting surface of the marine reduction and reverse gear

apparatus for mounting hydraulic instrunments thereon; and
1. A marine reduction and reverse gear apparatus, comprising:

an input shaft for receiving a driving power of an engine;

an output shaft for transmitting the driving power, which is
speed-reduced and reversed, to a propeller;

a first PTO output shaft connected to an electricity generator so as to
transmit the driving power to the electricity generator;

a countershaft for reversing and transmitting the driving power to the

- output shaft;

a housing case supporting the input shaft, the output shaft, the first
PTO output shaft and the countershaft, wherein the input shaft is
arranged in parallel between the first PTO output shaft and the
countershaft; and

a second PTO output shaft provided in parallel on an outer side portion
of the housing case outward from the countershaft,

characterized in that the first PTO output shaft, the input shaft and the
countershaft are aligned on the same slanted surface that becomes lower
as approaching the countershaft, and wherein the second PTO output
shaft is disposed slantwise upward from the countershaft.

2. The marine reduction and reverse gear apparatus according to claim
1, further comprising: A

an opening provided in a side surface of the housing case outward from
the countershaft;

a second PTO housing case supporting the second PTO output shaft
and detachably attached to the opening; and

a gear through which the second PTO output shaft is interlockingly
connected to the countershaft.

3. The marine reduction and reverse gear apparatus according to claim
1 or 2, further comprising:
forward and reverse hydraulic clutches;
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a source pressure distribution plate, to which the oil passage for
detecting the pressure of the hydraulic oil passage and the oil passage for
detecting the pressure of the hydraulic oil passage are connected,

wherein the source pressure distribution plate is disposed on a
substantially center portion of the nounting surface, and the sel ector

val ve and the pressure detection neans are di sposed on the nounting surface
so as to surround the source pressure distribution plate. 4. The marine
reduction and reverse gear according to claim3, further conprising: an

instrunent distribution plat ranged. ad] a t to the source pressure
dist i buti oft iesier valle s ostagagits il ditensers R Lsad &5 | but i on
pl at e t hr aegbrgel lpydgulierdutchaspl urality of pressure detection neans for

detecting pr I f ricating oil passage, wherein the plurality of
pressure de?giﬁﬁgﬁh%ég%gﬁgkgg F§%osed.on the instrument distribution plate.
5. A marinear dydeauln athdassege sextgudingahséwaensthe dujsirasiiagpresauraput

shaft for Srogg&%]ghgghgsgréc%pgalp@y\er of an engi ne; an out put shaft for
transmtting the driving power, which is speed-reduced and reversed, to a

propel | er; 3dubricaging qikpagspgeout put shaft connected to an electricity
generator s@ @minudiéiGiipastdee Gxteridigg Feovarthieohyderdlcesil rpaskdge gener at or;
a counter aflt bf.ort.r eve{si ns%§§nd transmtting the driving power to the

out put shaf'f; 4Prcaling 4t R3S¥&&e supporting the input shaft, the out put
shaft, the hinrat p23@geubpdetatialg a amessure of dhathedshalic pilwassagei t he i nput

shaft 1S arbadPaldhRoPldeBlothifl #2041 o 'ths TubriChEHE RBHlpRRaLE; and the

countershaft; a ) i
pressure detection means for detecting the pressures; :

a mounting surface of the marine reduction and reverse gear apparatus
for mounting hydraulic instruments thereon; and

a source pressure distribution plate, to which the oil passage for
detecting the pressure of the hydraulic oil passage and the oil passage for
detecting the pressure of the hydraulic oil passage are connected,

wherein the source pressure distribution plate is disposed on a
substantially center portion of the mounting surface, and the selector
valve and the pressure detection means are disposed on the mounting

surface so as to surround the source pressure distribution plate.

4. The marine reduction and reverse gear according to claim 3, further
comprising: '

an instrument distribution plate arranged adjacent to the source
pressure distribution plate, and communicated with the source pressure
distribution plate through piping, and

a plurality of pressure detection means for detecting pressure of the
lubricating oil passage, wherein the plurality of pressure detection means
are disposed on the instrument distribution plate.

5. A marine reduction and reverse gear apparatus, comprising:

an input shaft for receiving a driving power of an engine;

an output shaft for transmitting the driving power, which is
speed-reduced and reversed, to a propeller;
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a second PTO out put shaft provided in parallel on an outer side portion of
t he housing case outward fromthe countershaft, characterized in that

t he housing case is divided into upper and | ower parts by a parting face on
whi ch respective axes of the first PTO output shaft, the input shaft and

t he countershaft are joined to each other, and the first PTO output shaft,
the input shaft and the countershaft are rotatably supported on the parting
face. 6. The marine reduction and reverse gear apparatus according to
claimb5, further conprising: an opening provided in a side surface of the
housi ng case put from,¢the countershaft:; a,second PTO housi ng case
supporting tahﬁrs;tggig?do%to%laﬁgtcogﬂ%lcftf%ggtﬁdal?j54%@?\1&’315’)3%3@%%? f‘%%‘? he

openi ng; amdnsmat geadrivinppgivenho the theteitpgdnPifdoout put shaft is

i nterl ockingl - CO o T T i I i on and
rover se. gea SRERBRIEHE fol Bl il FEEN M uine ehel iy T bORRE T 8
forward arfttbayeheds hydraul i c cl ut ches; a selector valve operated for

engagi ng ang Ho8ARGAGH RIsuiRrtoeid it ERYR! $Ke M%%Eh&g%ﬂ& Hige: a

hydraul i c ssure source; a hydraullﬁgg | passage_extendin ?etmeen t he

hydraul i ¢ %i‘@sguﬂ%ufs&gﬂfa@e%tbﬁecwtéé% ty AV Reze1y thep inpuk is%ﬁ foil$

passage; arranged in parallel between the first PTO output shaft and the
countershaft; and

a second PTO output shaft provided in parallel on an outer side portion
of the housing case outward from the countershaft,

characterized in that the housing case is divided into upper and lower
parts by a parting face on which respective axes of the first PTO output
shaft, the input shaft and the countershaft are joined to each other, and
the first PTO output shaft, the input shaft and the countershaft are
rotatably supported on the parting face.

6. The marine reduction and reverse gear apparatus according to claim
5, further comprising:

an opening provided in a side surface of the housing case outward from
the countershaft;

a second PTO housing case supporting the second PTO output shaft
and detachably attached to the opening; and

a gear through which the second PTO output shaft is interlockingly
connected to the countershaft.

7. The marine reduction and reverse gear apparatus according to claim
5 or 6, further comprising:

forward and reverse hydraulic clutches;

a selector valve operated for engaging and disengaging the forward and
reverse hydraulic clutches;

a hydraulic pressure source;

a hydraulic oil passage extending between the hydraulic pressure
source and the selector valve;

a lubricating oil passage;



a conmmuni cati on passage extending fromthe hydraulic oil passage to the

| ubricating oil passage; an oil passage for detecting a pressure of the
hydraulic oil passage; an oil passage for detecting a pressure of the

| ubricating oil passage; pressure detection neans for detecting the
pressures; a nmounting surface of the marine reduction and reverse gear
apparatus for nounting hydraulic instrunents thereon: and a source
pressure distribution plate, to which the oil passage for detecting the
pressure of the hydraulic oi | passage and the oil passage for detecting the

pressure of the hydraulic oil passage.are co rein th source
pressure di éltchnﬂ)ﬁ%\nd?‘fj‘ (I’répéls?%@%d?)é é%ggﬂoﬂ%zlﬁﬁ%’?ﬂh& (P@ p@éﬁ?%er Dortion
of the nouheilnbrisatihgael passhgehe sel ector valve and the pressure detection

reans are disngped. gtfpﬁdgp&gmgq%gmmg%f%ﬂe R akQuiLb] QA ghie sour ce

pressur.e dIS ne red Se gear
accordi ng t@ncq1hpm‘asngef ar datactingnppiretsvge of the lubmeating atl Rissagebut i on

plate arrangesReh AesdttidPnicRe s TOH AR cHngSHANSredbdidst buti on pl ate and
communi cated with the s?urc ressure distribution plate throu Elplng,

and a pl arappalingsustaceqlt ed’%%@é‘?|r8ﬂ“ﬁ%%§nfidiev%%ee%‘ﬁrr?g}jp& atre of
t he Iubrldbihﬂguﬁhh;hgdﬁﬂgﬂznﬁhﬁhﬁbﬁﬂiﬂﬁn@bﬂf@mdty of pressure detection

reans are diasgogrec% (f)%stsrﬁ%e' igsttltiglqgir(])t iastt“ ug 'hl(r;h pt %t il passage for
detecting the pressure of the hydraulic oil passage and the oil passage for

detecting the pressure of the hydraulic oil passage are connected,
wherein the source pressure distribution plate is disposed on a
substantially center portion of the mounting surface, and the selector
valve and the pressure detection means are disposed on the mounting

surface so as to surround the source pressure distribution plate.

8. The marine reduction and reverse gear according to claim 7, further
comprising:

an instrument distribution plate arranged adjacent to the source
pressure distribution plate, and communicated with the source pressure
distribution plate through piping, and

a plurality of pressure detection means for detecting pressure of the
lubricating oil passage, wherein the plurality of pressure detection means
are disposed on the instrument distribution plate.



