o %ooqgo 5
VERTI CAL WATER- JET PROPULSI ON DEVI CE BACKGROp¥¢ _
OF THE INVENTION 1. Field of the Invention The present inventi orf w"{ﬂ
relates to a vertical water-jet propul sion device of a structure capable

of reducing turning power required to turn a casing. 2. Description of the

"Rel ated Art A_vertical water-jet ro&ul sion device is designed
such that an intake anyE&T%Wﬁ%ﬂg&ﬁlg@P bSHANMDEXICEy th a ship

bottom The device which does not protrude fromthe bottom can be often
applied to a special ship operating on shallow waters such as a floating
¢rane ship which cannot ensure suffici ent_{ﬁrc&gfl | er i mrersion and cannot

be equi pped with an ordi naBAGKGREOUNE £ THEUBMVENTNt 0 shal | ow draft.

Japanese Unexanined Patent Application Publication Nos. 6-278692,

6- 286693, V- SPigBbofthe Inve8B®® and the i ke disclose prior art of the
vertical water-jet propul sion devices of this type. The vertical water-jet
propul si on devi cEheopres¢ritinvention teldtestoz ceati¢ah gvatartjet propyisionrdevigeofig a :
di scharge opening to be turned by up to 360[err] in any directions, so that
t hrust casinizturg eapabldt efredurifg ahing pbresErquirediot tunms casing. shi p -
maneuverability can enhance. FIG 6 is a cross-sectional view of a
vertical w2t eDesceiptipn oftHeRealatediAvt ce di scl osed i n Japanese Unexani ned

Pat ent Application Publication No. 7-52882 cited above. FIG 7 is a plan
vi ew t her eof seeA wartidahevafeoijettprogulsiond dévicesBrdesigned such thadandmakeardwerei n, a
di scharge fl ow sucked froman intake 53 at the central portion of a bottom

52a of a casthggddpening thibeflush withsi shipbotedm.anThepelitewhieh dassAitpadtnele
turning flow caused by the rotation of the inpeller 51. A diffuser 54

downst r eanfrein théBottdraehh BE ofidn sppliet koA Spdcial Ship\uhetdiidglonrshallelv Wagis sichng
vanes 55 and also to change the direction of the turning flowto the radial

direction @fafledthgtidesshsp WhichGahntk eNan€ sufBicienypiopelldiSmimbrslbn @nd Eot
r emai ni. ng, if discharge flow enters the
- be equipped with an ordinary tunnel type thruster due to shallow draft. Japanese
Unexamined Patent Application Publication Nos. 6-278692, 6-286693, 7-52882, 8-
58689 and the like disclose pfior art of the vertical water-jet propulsion devices of this
. type. The vertical water-jet propulsion device of this type allow a casing main body
including a discharge opening to be turned by up to 360° in any directions, so that thrust
can be_generated in freely chosen directions and éhip maneuverability can enhance.
F iG. 6 is a cross-sectional view of a vertical water-jet i)r(;pulsion device

disclosed in Japanese Unexamined Patent Application Publication No. 7-52882 cited

above. FIG. 7 is a plan view thereof seen at the point of a diffuser.

As shown therein, a discharge flow sucked from an intake 53 at the central
portion of a bottom 52a of a casing 52 and flowing upstream of an impeller 51
i _ accompanies a turning flow caused by the rotation of the impeller 51. A diffuser 54
P downstream of the impeller 51 functions to curve the turning flow using vanes 55 and
also to change the direction of the turning flow to the radial direction at vane outlets

using the vanes 55. With the turning flow remaining, if discharge flow enters the



- pressure chanber of the casing 52, turning energy causes friction |oss

~ between the discharge flow and the wall surface of the casing 52, resulting
in large energy loss. As for the function of the diffuser 54, since it is
formed such that the sectional area of a flow passage gradual ly increases,
the kinetic energy of water flow is gradually transforned to pressure
energy to there

I ncr ea occurrence .of thrust. e dli er 54 OV|ded
o Y e Oy RS chaiber b he GRBE GE, THTINE GAAELESCTBRUDR s REMERB Bt & 0
_the verti caP ver ﬂb tanHrtﬁ’eDHmhlﬁ?acg%leﬁ%asm 52, resultlﬁgﬁgfa%r&efg‘% IH}' As

- conventiona wat er-j et propulsion eV|ce c ove

- di ffuser 54fdrghe f\megombfﬂmetdﬁfﬂmer S4ytsirge @l ib Yoramd guih thet thietsbetional aresofy 52.
Due to this the device has a structure in which both the casing 52 and
the diffuseflowspassage gradvally mgreasss; e kijesic spergy of Wates flow is gradually As

Shown |1 Pl G forrb i (A0S Seel d BB TIUSRE BAARRELFRELR, (i LOr oo

- (turning moment row-direc to a reac force %'plled

- fromwater 54 basvidebhaith tHeniafes SPis s, dnk af u@hspe@sagtk dodstituén eldifertO®ithg 52
- by up to 360[err] in any directions and has a significant effect on the

det er m nat i ertigd! watew&pmukssnn&evxcne steering notor. That |s if the
Curns i n the samoAGFPUEE Broe e HORR T Aeb R e chrpPUSER Ao it #Vene
the casi fngréifﬂ‘*{fﬁ 3%%%%%&% i el aSerhlts WO e Saineusens Dieh tisonal |
Urni g wi | PecdrteE eSS B RIeHyt e Cogie ap oAt Gftisera & ROy 54

turns in thg Eosﬂe dlrecté n, the power is required to be |arge enough
to over comedHHEB&NEEENEMYPLIG onal resistance and noment resulting from

the overall inertial force e casi nonent resulting from
water flow inconPasEpYYin Ef(Ige?t t %g?%? d{fﬁgqugg Fate ‘Tﬁgmé‘&rf%’Ft y of
the steeri n? not or has IY be det erm ned based on; the pawer,

consunpt i on{ funing Meent) Y4n ag arrgyydiregtiopdue tsalrrtsapraf?qcy Ffacpph@d ﬁamwﬁarr ge
with a [ ow generating capacity. Power consunption is,

2 per eflbedurningsforcetis Jargesenough tstupbiheicasiag 52 by upip 360 i injanyal and

r unn| ng costs. The
directions and has a significant effect on the determination of the capacity of the steering

motor. That is, if the casing 52 is turned by means of the steering motor 56 and the
diffuser 54 turns in the same direction as that in which the diffuser 54 receive the
turning force ( turning moment) Y in the arrow direction of FIG. 7, then the casing 52
turns by itself and the steering motor 56 fums with a small amount of power (which
means conversely that it is required to stop turning with the steering motor). On the
other hand, if the diffuser 54 turns in the opposite direction, the power is requifed to be
large enough to overcome the sum of "frictional resistance and moment resulting from
the overall inertial force of the casing” + "turning moment resulting from water flow
incomparably large to the former two forces". The capacity of the steering motor has
to be determined based on th: power. Power consumption is, however, a serious issue,

particularly for a work barge with a low generating capacity. Power consumption is,



'steering notor needs to be arranged in a limted space, so that it is also
required that the capacity of the notor be reduced to a m ninmm and the
'size of the notor be as snmall as possible. In the above-stated prior art,
an inpeller shaft seal 57 is attached to the turning casing 52, as shown
in FIG 6. If the casing 52 turns in the direction opposite to the
rotating di tler¢forsy dedirablyeas lopaisipessile in view ofdhitial ane minningrebsts.enThal speed
of a seal contact portion amounts to a value of a conbination of the -

t urni ng spesttedng moke needypiel Hearrangedaini arlgnisekspice, Sudhat dt is klse required sl khe

i application requirements becones strict and the service |ife of the seal
"i's thereby shsiciteofthe motor be reducéitioar mingummaniitke siboufths nadtexbelazaratisn

- Unexam ned Pat ent Application Publication No. 7-52882, three discharge

- openi ngs ar eogsikle] ditithetabbvesstired prior &, anfimpeldarshafy sé? 57 js avtachéd tolthe

I nt ake-si de end face of the central discharge opening is arc- shaped which
appears to h@nhGRasikI92¢asdHovntinFIGNG. aKIE theldaging SRaning in e diRetiortiospobite ge
opening is not provided with a guide vane which will be described later in

the present to gRitbiatiaf idd@ction 4f thPRRFAlRr § ahe ttivecircnfgentiDgsecd@f akadie i nto
consideration that the discharged water flows efficiently in horizontal -

direction. Agnf@ctR¥tibh amBarits 14 vila 6f a cdrhbivaidiPef tho tinfingspeddamdithe
substantially right under the bottomof the casing 52. It is, nmeanwhile,

consi dered thatlidrQbfatifg 5Hd! I Bile t@thiid) it RalapplibatichreGTRintertd DRbHRS stiict
turning force resistant to the kinetic energy of discharge fluid, that

resul ts frognl g deRRed lif of thOsaPistherthiestoptha assenbly and the like. If
t he amounts and directions of water I scharged fromtwo side di scharge

openi ngs whi ch pUtAécPFdif%%fbtth@Eb&Uess%@d %aﬁ&%'lid&ﬂamﬁx{éﬁ?’f%gﬁ @Eﬁ%ﬁgﬂt or que

| nbal anced, the resulti turning force has a great e

and the  amo yiiy;0idif 5 SRDASAESHAAYBERARS ale Aol horioH B 10

torque. To prevent the occufrence o rning nonent, e reference

7-52882 teaghas §§Fiﬁ wﬁg:}%l thd &tﬂie%&f&ﬂ’lﬁc@&ﬂh@ Q&itlal Qﬁghdi‘%e éék%l@ iSghar ge

openi ngs. | n practice, however, balance _ ~I's det@rnined unavoi dably

so that at ‘éh@ieﬁgwﬂ] e ﬁ%ea{‘snto Be GohdeRtril With ARl hARe ! S’l‘ltntlhfﬁ?ér%r bp ee%c'iwﬂ{cﬁ u{g@b' y
remal ni urning nonent | e capacity of tive

remain. As f NCr eases,

opening is not provided with a guide vane which will be described later in the present |
application. It.appears that the refer_enc;e does not take into consideration that the
discharged water flows efficiently in horizontal direction. As a result, part of water
flow apparently escapes in substantially right under the bottom of the casing 52. Itis,
meanwhile, considered that torque required to turn a casing assembly involves a turning
. force resistant to the kinetic energy of discharge fluid, that resulting from the inertial
force of the casing assembly and the like. If the amounts and directions of watef
discharged from two side discharge openings which put the cen_tral discharge opening
therebetween are imbalanced, the resulting tuming' force has a great effect on the torque
and the amount of the force becomes a dominant factor of the turning torque. To
prevent the occurrence of such turning moment, the reference 7-52882 teacheé setting

the dimensions and positions of the discharge openings. In practice, however, balance
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steering notor increases. This results in a |larger hydraulic source or

hi gher power consunption .as in the case of the above.

SUMVARY OF THE | NVENTI ON It is, therefore, an object of the
present invention to provide a vertical water-jet propulsion device of a
structure capable of reducing turning power required to turn a casing.

| n one aspdstletefmined anavaiddblyst that § winipg opment tma dertain diregivorisilikely to t he
present invention, a vertical water-jet propulsion device includes a

casi ng whi amdesirabberemaimedAs the remsiningrtungngmmoorent jnosslases, thewapatity wfitheng

wat er taken froma bottomof the casing by rotation of an inpeller, passes
t he wat er tswepingmatorlinkcfeasssr Thisfredults &ma pargardiydeautib aotree onhigh¢dpwweasi ng
with water flow and di scharges the water flow from di scharge openi ngs

provi ded atconbemptisr @vinakhe tdse of theiabgve.and i s characterized in that a inner
ring supported by a hull side and having an inpeller shaft inserted
thereinto is provided at an upper - portion of the casing to support the
casing through a swivel bearing, and in that the diffuser is integral with

or integrally fixed to the i SUMMARY.OF THE INVENTIOM this configuration,
the inner ring forns a stationary portion supported by the hull side, and

the diffuser is sepattRiciorel awobjbdiof dasprognt ventiei loGitotide aVeititdPReBARRAL
menber. The turning nonent caused by changing the direction of the turning

flow at  t hgophlsioHdevick of ASfrudtielchpbld 6f febecifi@firfitg powerfdulrk®td uaven i f
the casing is turned, the diffuser remains stationary. The capacity of the

steering mdagmgl equired to turn the casing itself can be, thus, reduced.
In this case, a sinpler configuration can be provided if a | ower end

portion of a In one aspect of a vertical water-jet proBulsion device according to the present .
cylindrical inner ring connected to a gear box and extendi ng dowward is
posi tioned jhvention, a vertical water-jet propulsion device includes a casing which can be turned
by a steering motor, pushes upward running water taken from a bottom of the casing by
rotation of an impeller, passes the water through a diffuser to fill an pressure chamber of
the casing with water flow and discharges the water flow from discharge openings
provided at the bottom of the casing; and is characterized in that a inner ring supported
by a hull side and having an impeller shaft inserted thereinto is provided at an upper
portion of the casing to support the casing through a swivel bearing, é.nd in that the
diffuser is integral with or integrally fixed to the inner ring.

With this configuration, the inner ring forms a stationary portion supported by
the hull side, and the diffuser is separated from the casing to function as an independent
member. The turning moment caused by changing the direction of the turning flow at
the diffuser is not applied to the casing'.' In addition, even if the casing is turned, the
diffuser remainé stationary. The capacity of the steering motor required to turn the

casing itself can be, thus, reduced.

In this case, a simpler configuration can be provided if a lower end portion of a



within the casing and the diffuser is integrally installed to the | ower end
portion of the inner ring. Further, an inpeller shaft seal may
be provided between a stationary portion of the diffuser or inner ring and
the rotating inpeller shaft to isolate a sea water portion froma

| ubricant chanber. It is, thus, possible to prevent |eakage or entry of sea
water or | ukyylifddidal helensing coecré apéae bopand extending dbwawatdois ipositibned
chanber . Moreover, if a turning seal is provided between a
stationary p%ﬁhlﬁmh@éasidgfanddhédlﬂﬁ%r iOintdghdlBTinstalig] nke Ioweer ehd Portion @8 geng t o
I solate a sea water portion froma |lubricant chanber, then it is possible
to prevent | gakaGmgor entry of sea water or Iubrlcant bet ween the sea

wat er portion and the |ubricant chanber. Additionally, a contact

surface between themfitet, 4 Fawﬂ shéfsseanmay bé prividddibeBfleen d¥tatidnasy sirfibnser
may be formed to be tapered to push the diffuser and the inner ring

agai nst each (gt Bﬁ'f"ﬁ@b’oﬁnﬁéﬂrmg%d &M@&uﬁg%g@he@xn@ﬁ foqasﬁate»aesewa@& pekigiat er

flow applied to e diffuser | ocki ng systemis thereby realized
and the di ffusgh aqabridiae ORMHeLd 1t W @hfas JBLibRo Eev%%&ka%%%‘ﬁt B of H Watddd
bol ts. Anot her vertical water-jet pr pu sion device "according to

the present 'd}‘{ﬁﬁﬁdaﬁf'bettv@ﬁdeﬁ&@%éa @'at@lgﬁdrﬂgnm &8 166Hta ?cﬁarHH&F.d on a

‘horizontal plane, an int provided at a center o pott om of the

, 'l t
wth The Intake, a WPLSYEOSS ERMEAIE *‘“’A?‘?S%e.tﬁe%tﬁéﬁag LA
di sch ded at
the. bot om cimied of BHELAE Bid B8 cihes e Y £33 *éraese%%ﬁ# S DA
vanes are pr uided Bl ﬂ;ebethaa RSB BARASI A0 P L BBl O © Such

that jet from: arge I'Ngs as para om of the

casing as Poilﬁgrt?%agt Between the sea &%te?g&? %H la}xd tﬁetlui)ﬁcaﬁ)l? éﬁa{n%e? to orient the jet

fromthe dis

r5i ' ght d ovmwgrege;ﬁljl %%é] f16 a%l? nt gontgclt gc'e%@tu?esen e r?nffkl)lser and tﬁé) Hx&xerbr?rllgnﬁtt fd own

into the diffuser may be formed to be tapered to push the diffuser and the inner ring
against each other by a turning force caused by a reactive force of water flow applied to
the diffuser. A self-locking system is thereby realized and the diffuser can be mounted
with smaller or fewer diffuser mounting bolts.

Another vertical water-jet propulsion device according to the present invention
includes a casing which can be turned on a horizontal plane, an intake provided at a
center of a bottom of the casing, an impeller provided above the intake, a diffuser
communicating with the intake, a pressure chamber communicating with the diffuser
and discharge openings communicating with the pressure chamber and provided at the
bottom of the casing, and is characterized in that discharge guide vanes are provided at
the discharge openings and inclined at an angle such that jet from the discharge
openings is as parallel to the bottom of the casing as possible.

As aresult, it is possible to orient the jet from the discharge openings in as a



t her eby enhance efficiency in the generation of thrust. : In this
case, the discharge guide vanes may be provided to be inclined at an angle
such that jet fromthe discharge openings is discharged outside of the
casing in a direction opposite to a direction of the intake. It is, thus,
possi ble to prevent the jet fromthe discharge openings from being quickly
sucked i nt ogenkeallyhosizentahdiraction hepessiple witheut beingffiavai dghsyowmwatdanglener at i on
of thrust. In addition, suction guide vanes may be provided at the intake
and t he sucthemby guhatee effivdencyrary tHeegeneretiomefithautst.an angle to suck water in a
direction opposite to a direction ofjet discharged fromthe discharge '
openi ngs. |t is,Intthizronke; thepdischatgeqguide vanesmay bs prolvided to be incdined atam t he

. discharge openings and to enhance efficiency in the generation of thrust.

- Further, a #nghd sueh thiitgetfeorg eheafisuhiarpg opymingd isidischirged owtside afietercaking ime
passing through a center of the intake and/or side discharge openings
symmet ri cal divecfibn vppésite tahdirectidicofdhaiimeikeal Itlis,nkusypyssitide r prevehe chedet t he

- di scharge openings, and an intake-side end face of the central discharge
openi ng nayfrb@ thedisekhridopeniigsdin béing quiekiyduckdddntot the irtile aidastiersty | i ne.
In this case, the inclination angle of the discharge guide vanes of the

si de di schagfaneefficiz@cy i thd geneadtionhf drdstadinisdditon, Ishictioh guideevaiBgimay udes of
the left and right thrusts are nade inbal anced and a nonent to offset a
turni ng nongalided @sthetihtake Andiie shdiohWulic@néd @4y Be'Riclified ftinfaApRb Sickof _

| npel I'er can be generated. As a result, the capacity of the Steering notor

to turn t hewsteﬁiﬁwdi@@dﬁoa%pP@ﬁtéqsqdirecﬁon of jet diddRkiRed Bom h didBark®6pénigds ON
angl e of the guide vanes of the central discharge opening can be chanhged

and adj ust e js, ety BBssitile tdSrel e Shdkirg tha fet BR e\ didchbhge %?gﬁﬁéé_ andtghat is,

I f the areas of thé di scharge opening are increased, the I's reduced.
I'f the areghapéLefliBRELh the BEncrARM dfshrufiCr €ased. It is possible to easily

‘mat ching-adjust a pring nover with a constant rotation speed to the
: I6.rfp6| ler by deli cpigley AHnti diS¢hatdiSpening symmetric about a diametral line passing

i'nclination angle.

through a center of the intake and/or side discharge openings symmetrically provided
about the diametral line may be provided as the discharge openings, and an intake-side
end face of the central discharge opening may be formed in a direction perpendicular to
the diametral line. In this case, the inclination angle of the discharge guide vanes of
the side discharge opening can be varied and adjusted. If so, the magnitudes of the left
and right thrusts are made imbalanced and a moment to offset a turning moment
resulting from the turning flow due to the rotation of impeller can be generated. Asa
result, th¢ capacity of the steering motor to turn the casing can be reduced.

Moreover, if the _inclination angle of the guide vanes of the central discharge
opening can be changed and adjusted, the load of the impeller can be adjusted, as well.
That is, if the areas of the discharge opening are increased, the load is reduced. If the

areas are reduced, the load is increased. It is possible to easily matching-adjust a prime

mover with a constant rotation speed to the impeller by delicately adjusting the



BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a schematic

. cross-sectional view of a water-jet propul sion device W according to the
present ‘invention; FIGS. 2A and 2B are a schematic view and a
perspective view showing inportant parts of an exanple of a structure

whi ch al | ows enhanci the function to fix a diffuser to a inner ring
while utiliBFHRAUORANEIG: ni ng force of the diffuser generated as a reactive
force of vanes, respectively; FIG 3 is a cross-sectional block
di agram of the vertical water-jet propul sion device; FIG 4is a
vi ew showi ng the bottom of a casi E:%J'of the vertical water-jet propulsion

devi.ce; FI G 5A BRIEF PESSRIEHQN OFaTHERRAWING S| schar ge openi ng

portion (with a fixed  discharge guide vane); and FIG 5B is, a bl ock
di agram of a variH6d ispsehemaiie cssgectiopalhew of a water-jet propulsignidgvige WJ
cross-sectional view of a conventional vertical water-jet propul sion
devi ce; andaccording to the pyesgntnyestignip| an vi ew of the conventional verti cal
wat er-j et propul sion device seen at the point- -of the diffuser.
DESCRI PTI ON OF THHGREZAERARZD awBochevmiryiew and a perspativesidyoshaveng s of the
present invention will be described hereinafter with reference to the
acconpanyi rignpértani pagts.of an example of gis@uctare whigh glosrentiapciog desfupetianitofixl  vi ew
of a water-jet propul sion device W _
7 a diffuser to a inner ring while utilizing the turning force of the diffuser generated as a
reactive force of vanes, respectively;
FIG. 3 is a cross-sectional block diagram of the vertical water-jet propulsion
device;
FIG. 4 is a view showing the bottom of a casing of the vertical water-jet
propulsion device;
FIG. 5A is a cross-sectional view of a discharge opening portion (with a fixed
discharge guide vane); and FIG. 5B is a block diagram of a variable discharge guide
vane;
FIG. 6 is a cross-sectional view of a conventional vertical water-jet propulsion
device; and |

" FIG. 7 is a plan view of the conventional vertical water-jet propulsion device

seen at the point of the diffuser.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the present invention will be described hereinafter with
reference to the accompanying drawings;

FIG. 1 is a schematic cross-sectional view of a water-jet propulsion device W]



according to the present invention. : A water-jet propul sion device
W is installed to a hull 1. The water-jet propul sion device W consi sts
of a platform4 having a vertically provided gear box 3 including a power
transm ssi on nechanism 2 at a center thereof, a inner ring 5 extending in

t he | ower di r&ct itoﬂleOfr th{g.ncer}tornal portion of the platform4, an inpeller
shaft 7 i AEEFTRE *? MCPEIE IPRHEIOT: | ng 5 in vertical direction and having an
inmpeller 6 at a

| ower. .end t her eof. di ffuser. 8 | tiopned downstream of
the i npeller 6 AhYATIFELPRY l?rhgevufenwér's’tnf e‘ijt,o aaﬁ)@gg‘i nggiﬁ'aﬁﬁfeéh can be
turned by a steerin or 9 and supported by the. inner .ri 5. ang the
ke ™Y phopulsioh ied B Rgnsi Of  BBGR ddiivink AiusaEreyided et bR nut | 1
and fixed.oqrjl%ﬁpa inne{ base. Iatei1 138\%{ the hull 1..A.drive shaft 11
extendi ng H5LHPE 2 PPHTRIARNITSIQTEChaRsRYm 91 4 center dhsrealya IMEBTIBBA support s the
gear. box 3 prqvided vertically at the central ortion of the platform4. A
pi ni on ge&?‘g? ngdn WH’é@“‘H’HOP Hgﬂ’Ficﬁn_‘éﬁd’oﬁlﬂ“t‘?fg erlatf?’ﬂEA" ﬁb’éﬂpebﬁ& 3. There
is also provjded a wheel gear 2b engaged with the, pinion gear 2a and
const i t ut ish%jlt Ipsstted nte FSRRIding ekl gm@pn?n%gmgw sppelicpfety s

verticall inserfed [nto_ the interiqr. of the cylindrical inner ring 5
bel ow t hexqw%reqndgb%rpo 5B diffiser & a%%%eédiowsmpy B ampelar 6 asdditted da thea
The inner ring 5 connects to and contacts with_ the gear box 3 and extends
cyl i ndri capneyring 5 g sadegvhhahishean be turaed bya steeningmptog 9and supparisgbytee shaf t
seal 12 slidably contacting with the inpeller shaft 7 are installed to the
f1 ange pornnespinga andrthglikd on the | ower end portion of the inner ring 5 by
many nmounting bolts 8b. The - inner ring 5 is attached to the platform4
fixed to the hulTheplatformet isgrerdded o an opsningylc qfche hddhl amhéxed oritoger 8
attached to the inner ring 5 also serves as a stationary portion (fixed
portion) ranerbaserplatatle of the hull 1. A dgveshafield, exdersling fiamer prpoe miover (b0 and a
| ubri cant chanber 12b are shut off or
8 shown) is inserted into and supports the gear box 3 provided vertically at the central

portion of the platform 4. A pinion gear 2a is provided on the tip end portion of the

gear box 3. There is also provided a wheel gear 2b engaged with the pinion gear 2a

and constituting a power transmission mechanism 2. The impeller shaft 7 ié vertically

‘inserted into the interior of the cylindrical inner ring 5 below the wheel gear 2b and
supported by upper and lower bearings 7a.
The inner ring 5 connects to and contacts with the gear box 3 and extends

cylindrically in the downward direction. A diffuser 8 and an impeller shaft seal 12

slidably contacting with the impeller shaft 7 are installed to the flange portion 5a

provided on the lower end portion of the inner ring 5 by many mounting bolts 8b. The

inner ring 5 is attached to the platfox_‘ni 4 fixed to the hull 1 to serve as a stationary

portion. The diffuser 8 attached to the inner ring 5 also serves as a stationary portion

( fixed portion) not to rotate.

As stated, a sea water portion 12a and a lubricant chamber 12b are shut off or



I sol ated from each other and | eakage or entry of sea water and | ubricant
between the sea water portion 12a and the |ubricant chanber 12b are
prevented by providing the inpeller shaft seal 12 between the stationary
portion of the diffuser 8 or inner ring 5 portion and the rotating

I mpel l er shaft 7. anwhil e, the cylindrical casing 10 js

provi ded t Bokied ﬁ?ﬁl&a?m%thsvéﬁﬁﬁ%agw éngry of se4 water pmd MubriganteetyeeAgha s

provi ded concentrjcally with the inner. ring 5 at a central__portion

t her eof . TWatepRPEIoN 123 gnd the lybrcantchamber d Bb axecrevemrshbyepropidingidhe i nner ring
5 through a swivel bearing 14. The outer ring 13 is separated fromthe

di ffuser simpeilershaft wal 12,betwaen the sistinaary porion afdheidiffugersy orgnngpingi 5 i cal | v,
the diffuser 8 of the stationary portion and the casing 10 of the turning
porti on areorgangné theagtatingiimpellgsghaft 7.dably contacted with each ot her |
through a turning seal 15 but are separate fromor independent of each

ot her. eapwhile dhe eylindsieal cazing 10 fsoprovidad toofit intnithe lopening portiant
chanber 12b are shut off or isolated fromeach other and | eakage or entry
of sea wat k¢ anthispslaguteroing 1 oprovided conventrigally with theimnerwing fiet tentdabr 12b i s
prevented by providing a turning seal 15 between the stationary portion of
t he di f f usportion theréofneThe ontgr Bnghdl ist ¢ngagelswitly addsupported by e inser ringso

provi ded between the casing 10 and the platform4 to thereby isolate the
sea wat er thpaughi aswilt@lcbearidg e Thebouterairig Fhizrsbparatéd firoht thendéffieder 8 ahd tan

An engagenent gear 13a is forned at the outer ring 13 of the casing 10. The

gear 13a ibe emgabiadepunténtaf geadiffdter 8t Shecificallys therdiffader 8 of e statmagf t he
steering nmotor 9 provided on the platform4 to allow the casing 10 to turn
I ndependenpdéryiohynd thewasipgtlfef tist tertingportion are dhly engaged with aAd sliddbike 16 is
provi ded at the central portion of the bottom 10a of the casing 10 and an
i nner wal | cobftdrtédswith @uctietienmiirdugh althmyinigealury butate seheratefiéhlo indepentdeft

diffuser 8 stated above is provided separately fromthe inner wall 10b
(i.e., caspfgchOthern such a 9
Likewise, the sea water portion 12a and the lubricant chamber 12b are shut off
or isolated from each other and leakage or entry of sea water and lubricant between the
portion 12a and the chamber 12b is prevented by providing a turning seal 15 between
the stationary portion of the diffuser 8 or inner ring 5 and the casing 10. A seal 4a is
also provided between the casing 10 and the platform 4 to. thereby isolate the -sea water
portion 12a and the lubricant chamber 12b from each other.
‘An engagement gear 13a is formed at the outer ring 13 of the casing 10. The
gear 13a is engaged with a gear 9b at the lower end of a shaft 9a of the steering motor 9
provided on the platfonﬁ 4 to allow the casing 10 to turn independently by driving the
steering motor 9.
An intake 16 is prqvided at the central portion of the bottom 10a of the casing

10 and an inner wall 10b is provided vertically to surround the impeller 6. The diffuser -

8 stated above is provided separately from the inner wall 10b (i.e., casing 10) in such a



manner that the diffuser 8 is provided continuous to the upper end of the
. inner wall 10b. A passage of water thrusted up fromthe inpeller 6 and
flown through and radial vanes 8a to guide the water flow are provided
within the diffuser 8. As described above, the water flow fromthe

i mpel l er 6 becones tucni ng.fl ow and acts on the vane . . However . since
the di ff usdnangey &a &ﬁéﬁ{fk‘%‘r H%P"I‘?U}q%%?‘afém%ﬁt%&‘ﬁé‘i’a?rénar"g?heﬂﬁéefc‘%él {QP 10,

t he turning noment caused by a reactjve force is_appljed to the, hull and
 has no ef f dePassge efwatey ﬁ%llmf??rn CHp rgengﬂﬁ@néﬁr@egha@&@tagva@,s t hus,
. suffices if it has a small, anount of paower necessary to turn the casing 10
itself.  8atogudethewaier 8powarerovidsshwitn therdiffugsr 83 Asidesaribed aboyeatheur e
chanber 17 of the casing. 10 connected to the diffuser 8 and the water
exi sting i nvaterdlqw &omthe impaligrdy becompesa tuning floveand cisen he vanesdsar ge
openi ngs 18 havi ng_gui de vanes 18a forned at the casing bottom 10a to
t her eby geridovgver.isinogdhe difpsen ® isifixgd tothedwdl sidg and separatefnm thewasing 10he
di scharge openings 18 can be freely varied by up to 360[err].

FIGS. 2A artﬁe neninp overagnt saused by ageacsive forge isappliodhiacthe bul and bas naeffacton ur e
of fixing the diffuser 8 to the inner ring 5 by using the turning force of.
t he di f f usdéhe Birnigg0é thetcadingd Ot hdhe steetingmotay9¢ thusf suffices ki bas a small
Specifically, a taper 19a is formed to push an annul ar nmenber 8c protruding
at the cermaint pHhpawermeosssaydo dirh theseasing 1dritsetfhe f1 ange 5a at the | ower
end of the inner ring 5, to which the annular nenber 8c is fitted, against
each other at a cdheneater ow Stond thealiffigser Behteesthe prassuracbamberidrof¢he Gsingnd
the flange 5a by a turning force Y caused by the reactive force of water
f1 ow appl i dd doan¢dted i the diffuseB8 afhihs waterseaisting dr tierpyessyetohamber 17isal i zed,
so that fewer or smaller nounting bolts 8b (shown in FIG 1) may be

requi red feshaustadfroraghe Biscliirgd openings 18 having guide vaned I8arfosndbatithedusing | | be
described with reference to FIGS. 3 through 5. FIG 3is a
cross-sect ivoidn aaokheteggarradtirasng By wehingthe cashigel0; fiettposition of the

discharge openings 18 can be freely varied by up to 360°. .

FIGS. 2A and 2B show an example of a structure which enhances the feature of
ﬁxing the diffuser 8 to the inner ring 5 by using the turning force of the diffuser 8
generated as the reactive force of the vanes.

Specifically, a taper 18a is formed to push an annular member 8c protruding at
the central portion of the diffuser 8 and the flange 5a at the lower end of the inner ring 5,
to which the annular member 8c is fitted, against each other at a conne¢tion surfaée 18
between the annular member 8¢ and the ﬂ_ange 5a by a turning force Y caused by the - |
reactivé force 6f water flow applied to the diffuser 8. Thus, a self-locking system is
realized, so that fewer or smaller mounting bolts 8b (shown in FIG. 1) may be required
for mounting the diffuser 8.

Another embodiment will be described with reference to FIGS. 3 through 5.

“ FIG. 3 is a cross-sectional block diagram showing a vertical water-jet

o
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propul si on device, whereas FIG 4 shows the bottom of a casing. The -

. vertical water-jet propulsion device W is installed to a vessel bottom
portion-21. A cylindrical casing 23 of the propul sion device is
concentrically fitted into an circul ar opening portion 22 provided in the
‘bottom portion 21. The casing 23 is held at the vessel bottomportion 21
by a pl at f ogrBpudéion Hedice, WherasTIGY £ shdeathe bHatdR dfa dakiag! dTee Verticall watdisfevveen
t he upper ‘portion of the inner ring 34 and an annul ar outer ring 39

provi ded atpbhhfsiol AeVice W Riinddlled48 BSessePbdttotd poRfond1e FReyIidriéa cadilg
casing 23 can be, thereby, turned and is supported by the hull side as a

whol'e. As a7 &SHé Prqphih?o A s éohdefitrilly fik¥d Hﬂ@axgl:ﬁ*é&lﬁ’{ en%% ﬁ"%"‘é&f%z o-the

hull while the turning of the casing 23 1s ensured. A gear

provi ded atgerbﬁe& ?rplt}k?otteﬂxyc{rﬁ& 9. tﬂgodxakig;gfz@figh% R it \ggséwﬁ‘%ﬁrgégﬁfoh 29 is

transversel I nserted I nt e gear and support ring 30.

A oi i AL : o . . . . A

pevel wheol 2135 BPAbAE24S THRIE, doivelleati 80 HpGlidedfo MwER A uir
ith th i i . .

verti cat 1y WS dudd iR 3G s ool PV e imel th By

) e oY 1Bl L ol i e 21

. provi ded at ower- en e outpu ers 36 are
boar i nge. S2PBYO0 LR gL mite ol a Buline BEh s AP Ry il

(he out er pet PRRaPys Aol Al Sihioihe iFs oaifl SF B ERRRH, | RURFRGr 281" ‘The
35, The' cenbPRed aLRE R Porns Glaps Bioms 2ot b pal PREY 25 ool
o1 1 on 1 nGPEGIEIRD (k85 5 S ) SHRAOBRG Ly DePRBE o RSh 38 it OFIdER By
From the Saiie tpoPoBPLAL o ipocialiag. | AuprveL RhS vt ey Shamend
e 2 g e e e SRS oSBT Hh205{ O

shaft 32 extends vertically in the downward direction and passes through a hollow inner

ring 34 exténded to the lower poftion of the gear box 28. A boss 35 is provided at the
lower end of the output shaft 32 and impellers 36 are formed at the boss 35. Thé
output shéﬁ 32is rotatably supported by bearings 32a providéd between the shaft 32 and
the inner rings 34. |

The casing 23 hés a conical central wall 3a depressed downward to surround
the outer periphery of the inner rings 34 at an upper central portion thereof. The lower
end of the central wall 3a extends over the upper end of the boss 35. The central
portion of the bottorﬁ 23e of the casing 23 pushed out upward from where very narrow
clearances are provided between the central portion thereof and the tip end portions of
the impellers 36 to thereby form an inné; wall 23b. The inner wall 23b flares upward,

extends further from the same position as that of the lower end of the conical central
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23a. Current plates 38 are provided radially in the diffuser 37, that is,

~ between the central wall 23a and the upper portion of the inner wall 23b.
A pinion 4l1la on the lower end of the shaft of the steering notor 41

provi ded on the platform 24, is engaged with the outer ring 39.
Accordingly, if the steering notor - 41 is activated to rotate the pinion
41a in a pvedie2arandfernsithediffisen37 whide kedpingasértegn di3tance froegthe kential kvatlhe
outer ring 39 engaged with the pinion 4la turns around the center of t he
-out put shaf2B3a32A chiest platec3 §ae pravided redialy ali the partpa ofplendiffyset37, thiat sh wi | |
be described |l ater, can be freely varied by up to 360[err]. Besides, an
annul ar pr dietedenahe ntiab wall 23eandithd uppert poetioppfthe iarler wal@3bf t he
cylindrical casing 23. A guide ring 26 protrudi ng downward fromthe
platform 24 is conemiéd & add thedowgargad ofittieshhfiof the steering mestopdeprovided ohe
projection 25 through a seal 27. A circul ar opening portion

sur rounded thy/platferm 2AETs enpdded 24dth the bater tihg 391 nAetdrdinglyd & the stetngmotor wat er

i ntake 43. The intake 43 1s provided continuous to the diffuser 37 and
comuni cat e jWaétvatditoRbRsthE pintdpa e aftedeté@itiigiRildiRRtive aher the casihen3 Wal |
23d and inner wall 23b of the casing 23. A discharge opening 42 (in FIG 3,
which is a ifgepfal Mithdhé 6iker By SPergaged 4ithite Piicherlaniie drdunti@he cénterfofr Med at
part of the ottomwal |l such that ajet fromthe pressure chanber 44 is

di schar ged thé afpht¥haftds C TR ehOpEticib e dischafelbpdhingM20WwhRARANGE di schar ge

openi ng gui de vanes 42a are provided at the di scharge opening 42 with such

nol | = ; ¥ - ] ' |
i nclinati O'HeQ&HJeﬁ?l%tlEﬂ%nﬁc fely RAAEPLY LW 36081 BleTlteifst, gngrbrgisiaslﬁﬁffeégﬁdnzﬁ‘ a

direction as possible.or in a direct’ion as para to the

bot t om 23e ﬁi’&vih&?oﬁ‘%@i L@%ngonigﬂ'\n?tgiéth%fl%!ﬁﬁaf &%itng‘gf t&&igﬁ??ﬁgg@@ nts of the

di scharge flow i1 n 't ontal direction are, mor e ently the

greater (N sk 30 oA AN Re S el BB e i

di scharge dpénin are provi the casing 23,

8:93{32; It teyt g_e{iﬁgggri'oﬁ&%@%ﬁﬁé@%ﬁ%@?@pagﬁ%%?.83! hgab;ggs 42a are gpgiliGZed at

the intake 43 Sou kh8liafotdnily RhidiPhblouheri g Tihet LA A betlhr e 00
impellers 36 serves as a water intake 43. The intake 43 is provided continuous to the
diffuser 37 and communicates with the pressure chamber 44 provided between the outer
wall 23d and inner wall 23b of the casing 23. A discharge opening 42 (in FIG. 3, |
which is a central discharge opening 45 to be described later) is formed at part of the
bottom wall such that ajet.from the pi'éssure chamber 44 is discharged from the
discharge opening 42. A plurality of embowed digcharge opening guide vanes 42a are
provided at the discharge opening 42 with such inclination angles that a discharge flow
can be jetted in as horizontal direction as possible or in a direction as parallel as possible
to the bottom 23e §f the casing 23. - This is because the more the components of the
discharge flow in the horizontal direction are, the more efficiently the greater thrqu can

be generated.  Since both the intake 43 and the discharge opening 42 are provided on

the bottom 23e of the casing 23, a plurality of suction guide vanes 43a with inclination
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qui ckly sucked into the intake 43. Wth the configuration of the vertical
water-jet propul sion device W stated above, water is sucked fromthe
intake 43 by the rotation of inpellers 36 as indicated by arrows of FIG
3, water pressure increases at the inpellers 36 and water is discharged
fromthe diffuser to the pressure chanber 44. The pressure _energy of water
in the prasgleyProsietrthoswof the disghasge,ppruing gitide Kanes fe aremupyjjedatdhe he
water is jetted fromthe discharge opening 42, thereby providing desired
thrust. intake 43 sothath 8oy of watsrdischarged Erenuthg disshree apening4? eansotee a
central discharge opening 45 and side discharge openings 46 around the
central ogeigklypuaked miethedntaked3. dWithihe epnfigpeation@f 4l vestigabmatar-iétnt o
rectangul ar shape |onger than the dianmeter of the circular intake 43 in

t he tangeptopuisiecdévace W stdted ahovekwatasis suckeddrqm dfedntake 43 by she rotationofit ake
43-side end face 45a of the central discharge opening 45 is forned in a

di r ect i onimpellepedtiasindiateddyarmwsroftFIG] 3,1 water [Pessussinagases at thermpellers t he
circular intake 43. The reason is that water flow can be efficiently
utilized 36 ahdmastr islistlonged fosmnhe giffuserad thegiressuref dhamber 4ht Hevpressost. The
end face may be fornmed concentrically with the intake 43 as indicated by
an i magi nangrgy bfiwated ) therpreshirelthamber 44 if itansfonyed intakiaetid ensagyeandfthow as
thrust is slightly decreased. The side di scharge openings 46 are-fornmed to
have the watrds fettzd fropmietdischadge ypertingi42, ttherebly providind ddsiraé titustDi schar ge
gui de vanes 42a are provided at not only the central discharge opening 45
but al so the si dg sibaaliaFye. 4, dixehirgedpetingsHxineoles a-ceredlidthae bpénifg!i de
vane 42a is shown in FIG 5A The gulide vane 42a provided at the side

di schar ge 49 aaside dieharge openingeab abumlitheRehteal oppAs U5 TRe tdiddal of t he

I nt ake gui de vane 43a to prevent jet fromthe di scharge opening 42 from

bei ng qui discNarge6h&ting 85 & fohed Mt feetafigular shaFe longer thén SeQ¥iiméter bt tle SB, the

di scharge guide vanes provided at the centra _ N
13 circtlhSiaRRke 98 iR MRNangent dirédiidn o theSinfike A3 S C RIS PRIGIVIB M THeA6 May be

fornmed as variable guide vanes 42b inclined at variable angles. That is,

the cent efntfife £R6de Bhd Ff2 488 6F BRlcBntral discharge opening 45 is formed in a direction
perpendicular to a diametral line O passing the center of the circular intake 43. The
reason is that water flow can be efficiently utilized as thrust without losing part of water
flow right downward. The end face. may be formed concentrically with the intake 43
as indicated by an imaginary line 45B, in which case efficiency in use of water flow as
thrust is slightly decreased. The side discharge openings 46 are formed to have the
same size symmetﬁcally about the diametral line O. Discharge guide vanes 42a are
provided at not only the central discharge opening 45 but also the side discharge
openings 46. The cross-section of the gﬁide vane 42a is shown in FIG. 5A. Th(_e
guide vane 42a provided at the side discharge opening 46 is inclined at an angle
opposite to that of the intake guide vane 43a to prevent jet from the discharge opening

42 from being quickly sucked into the intake 43.

As shown in FIG. 5B, the discharge guide vanes provided at the central

13



gui de- vanes 42b is rotatably supported and a working rod 49 extended from a

rod 48 of a drive cylinder 47 is coupled to the upper ends of the guide

vanes 42b through coupling materials 50, respectively.. The vari abl e gui.de

vanes 42b may be inclined at desired angle in the block by activating the

drive cylinder 47 to expand or contract the rod 48. If the guide -

vanes of t ldischage op¢ning 4% had the sisleaksicharga ®penings/46 map by fomudd asedriablehey can

be used to adjust the discharge openings to match the inpellers while a

driving pguide vaneset2bdodreddt varidbieangigsut Thhtiss the centat éfeachpfithesvadtble

constant rotation speed. If the guide vanes of the side discharge openings

46 are var igatdeywanesc4ddbnie dotatablyysupportedend sevbrking rotl 48 gatended framcawod 48fof

di scharge flow rate between the left and right discharge openings to

t her eby chardyiveicylinder 43 iceouplied to theaifpseendsrif sheogride vanes d2b ghrooghecduplifgi s

makes it possible to reduce the capacity of the steering notor.

14 materials 50, respectively. The variable guide vanes 42b may be inclinéd 4t désired

1. A vertical water-jet propul sion device conprising a casing which can
angle in the block by activating the drive cylinder 47 to expand or contract the rod 48.

If the guide vanes of the centrai discharge 6pening 45 are variably inclined,
they can be used to adjust the discharge openings to match the impellers while a driving
. prime mover coupled to the input shaft normally rotates at a constant rotation speed. If
the guide vanes of the side disché.rge openings 46 are.variably inclined, they can be used
to change the balance of discharge flow rate between the left and right discharge
- openings to thereby chatige fluid force and to offset imbalanced turning moment. This

makes it possible to reduce the capacity of the steering motor.
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be turned by a éteeri ng nmotor, pushing upward runni ng—wat—er taken froma

bottom of the casing by rotation of an inpeller, the water
through a diffuser to fill an pressure chanber of t wlaoﬂt er
fl ow and di scharging the water flow from di scharge

the bottom of the casing, characterized in that a |nne d by a

hull side and having an inpeller shaft |2 { gd thereinto is prov ed at
an upper central portion.of the casing ‘the casing is

supported by the inner rf ?éﬁ‘}(l&e% Ri&t%g@{]%t}réﬂﬂléli% dBGRL Lpridhga casgljffwﬂicixfcgﬁ er is

integral with or rigidly I'nner ring

vertical wapeyq] el Bfﬁg@g{;ﬁé ﬁx@ta‘?‘éﬁ/m{sﬁﬁ:ﬁ%@%@ﬁ% g%&éﬂagaxfﬁom@%% of the

-l ower end portion ring cénnect ear ox and
t endi j is d h
i user i s FgE oF Febaich SARpEE v enhﬁpo&ﬁ%aﬁ%@éﬂgﬂ aiffffes o il g pressulg™®
e vt Ol MRS R L 8y BY 5 A U SR ke o
"sol ate a Lﬁﬁeébaé?s;m@?? At fre PPuiR o s Re AN peTEin ARGy e Supponed B 3 B
t I t l. dev. di f cl 2 and 3,
herein a ¢ sty taBag B mprlk SRt PEeRiaBe i o OR § apcPrTdl Cne.
di ffuser or |nner g a% and the turning casing to thereby I solate a sea

wat er porti SAHRREE ¢85S 80t chanber. The verti cal

wat er-j et propul sion device acco to one of claing t houg wher ei n
a contact surface WSazIgHs F‘H%PoEFFﬁE ghg’grm%ﬁ’idmgﬁ]émp g,swpfeiaeqr}qgtg@d, nto the
diffuser is formed to be tapered to_ push thg(ehdlffuser and the inner ring
agai nst eac thepdiffaigers infegral with or integrally fixed to the inner ring.

2. The vertical water-jet propulsion device according to claim 1, wherein
a lower end portion of a cylindrical inner ring connected to a gear box and extending
downward is positioned within the casing; and

the diffuser is integrally installed to the lower end portion of the inner ring.

3. The vertical water-jet propulsion device according to one of claims 1 and 2,
wherein an impeller shaft seal is provided between a stationary portion of the diffuser or
inner ring and the rotating impeller shaft to thereby isolate a sea water portion from a

lubricant chamber.

4. The vertical water-jet propulsion device according to one of claims 1, 2 and 3
wherein a turning seal is provided between a statlonary pomon of the diffuser or inner
ring and the tummg casing to thereby isolate a sea water portion from a lubricant

chamber.
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turning force caused by a reacti Verdifded Hal BetRR&Macdd OW applied to the

di ffuser. 6. A vertical watiemil I on device conprising a
casi ng which can be turned on a ho;““mmmnwﬁmi an intake provided at a -
center of a bottomof the casing, a per vi ded above the intake, a
di ffuser communicating with the intake, a pressure chanmber conmmuni cating

with the diff “S%]ﬁgﬁg?hméﬁgﬁrgﬁﬁgkﬂ ASvicO JIRoRdifg td Sk oY ddims I iRouphapsur e

chanber and provi _ the casing, characterized in that
at “an angl UHEEYR (RRET sEetofidetite Bimuadaa hoRhAr B AREMMIARARsLe, Ne
t he bott f t N i bi. . : i o
pr opul si ontseR R0t T SR Blexlifuser afd the foner HRSelbl eLBonELFR ) L
i ded .to_.be inclined at.. Ny di sch
openi ngs | GrHing&as Gueb Ay &raay REoCrHEiob dBblifh A ARRLAC. O e Pe
8.

I nt ake. . The vertical water-jet propul sion device according to
one of clainms 6 and 7, wherein suction guide vanes are provided at the

i ntake and said i i d . incline i

iﬂé? of "t di schdgca A Jo R teTiiird Ripeie SRR Bl fo AR
j et discharged from the disch | ngs, 9. . Th i cal

water et PR SBATEUH RIgH BB ISR G P GHE O 2 BPUP ROt s ok -

wherein a central discharge _ openjn metric about a.diametral |ine
passi ng thir@gpd}qr arovitfed a oge thepln e,% d?%user communicating wi the m&_ake, a pressure

REPLACENMENT SHEET .. . . . . . 16 .
center of ehambencammunicatipe withthe diffiserangdlissharse 0RenBgT FATRPIUEHINE Wil i ded
about the dianetral line is provide s the _di scharge, openj.ngs; an
an i nt ake- thequessuee chambepand Pf@v’éiﬁ%?tr'gF %ﬁ‘it%rﬁﬁ’g aﬁ)‘ﬂgg‘f’hﬁg’i“sdl?cg?‘i%ﬁ@ugﬁ a
di ti

reetien vanes are provided at said discharge openings and inclined at an angle such that jet from

the discharge openings is as parallel to the bottom of the casing as possible.

7. The vertical water-jet propulsion device according to claim 6, wherein the_
discharge guide vanes are provided to be inclined at an angle such that jet from the
discharge openings is discharged outside of the casing in a direction opposite to a

direction of the intake.

8. The vertical water-jet propulsion device according to one of claims 6 and 7,
wherein suction guide vanes are provided at the intake and said suction guide vanes are

inclined at an angle to suck water in a direction opposite to a direction of jet discharged

from the discharge openings.

9. The vertical water-jet propulsion device according to one of claims 6 through 8,

wherein a central discharge opening symmetric about a diametral line passing through a

16
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per pendi cular to said dianetral |ine. 10. The vertical water-jet
propul si on device according to claim9, wherein the inclination angle of
the di scharge gui de vanes of the side discharge opening can be varied and
adjusted. 11.- The vertical water-jet propul sion-device according to
claim 10, wherein the inclination angle of the guide vanes of the central

di scharge ope b
17 g ce%ter}lo?%xecl%{]ake Pé.nglgr sxgg glsgharge op nﬂlsgts %ymmetncally provided about the
diametral line is provided as the dlscharge openings; and
an intake-side end face of the central discharge opening is formed in a direction

perpendicular to said diametral line.

10. The vertical water-jet propulsion device according to claim 9, wherein the
inclination angle of the discharge guide vanes of the side discharge opening can Be
varied and adjusted.

11. The vertical water-jet propulsion device according to claim 10, wherein the
inclination angle of the guide vanes of the central discharge opening can be changed and

adjusted.
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