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Thisinvention relatestoimprovedapparatusfor pro 
?eling objects through a fuid,and more particulary 
itrelatestoimprovedjetpropulsionapparatusformoving 
aboatthrough Water? 

Jet propulsiontype engines have been previously Sug 
gested for propeling boats through water by using,for 
example,forced air mixed with water fowing through 
atube mountedon the hul ofa boatandin free Com 
munication withwater?However,airmixed with water 
Producesturbulence which may be undesirableinsitua 
tions where quiet operation is desired,Moreover,the 
use ofairis undesirableforsubmerged operations since 
airisata premiumin theSecircumstances?Othersug 
gestionsinthe priorarthave beento placethefuid pump 
in the reaction tubeitself. However,thisarrangement 
possessesthedisadvantage ofbecomingeasiyfouledand 
of imitingthe speed because the rate offuid fow is 
imitedduetotheinherentresistance ofthepumpstructure 
inthepassingfuid. 
A primary object of thisinvention is,therefore,to 

eliminate turbulence and noisein propulsion of Surface 
andSubmerged Craft? 
Afurther objectistoeliminateapparatus whichim 

Pedestherate offow ofafuidreactive massthrougha 
tube? 

Another object of this invention isto eliminate the 
hazard ofdebris,flotsam orjetsam from foulingthe pro 
pulsionapparatus? 
Afurtherobject oftheinventionisto provide propul 

sion meanswhichalsoservesto provide extremelyrapid 
rudderless steering without causingeXcessive heeling of 
the craftorfoulingofarudder? 
Stia furtherobject of thisinventionisto providea 

propulsion system which delivers maximum efective 
powerwithaminimum ofvolume andweightrequired by 
the propulsionapparatus? 
Another objectisto providejet propulsion apparatus 

havingnomovingpartstouchingthe fuidreaction mass? 
Another objectofthisinventionisto provide anauxili 

ary propulsion device which can be Used asemergency 
oradditional powerin conjunction with existing equip 
ment? 

YetanotherobjectofthisinventionistoDrovidesafety 
in boatingoperations by eliminatingthe need of Screws 
orpropellors whichoften causetragicaccidentsatsea by 
injuringliving creatures that pass too closetothe craft 
thusattractingdangerousscavengerssuchassharks,which 
canconsumeavictimin Seconds? 
Afurtherobjectofthisinventionistoaccomplishcon 

trolofspeedanddirection with the Sameleversby regu 
1atingtheamountoffuidflowtothe componentsofthe 
jetpropulsionapparatustherebyeliminatingtheneed of 
rudder-type steering? 
Theseandother objects ofthe invention will become 

manifest from a consideration of the accompanying 
drawings and the following description and appended 
claims. 
Inthe drawings,FIGURE1ilustratesin perspective 

a water craft havingjetreaction tubes mounted on the 
hulthereof; 
FIGURE2isasectionalview of FIG.1takenalong 

1ines2?2,1ookinginthedirection ofthearrows; 
FIGURE 3isa diagrammatic view in longitudinal 

section of one of thejetreaction tubes,the pump,and 
valves; 
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FIGURE4isa cross-sectionalview ofthejetreaction 

tubetakenalongtheline4?4of FIGURE31ookingin 
the direction ofthearrows; 
FIGURE5isan enlargedfragmentaryview ofone of 

thejetnozzles;and 
FIGURE6isanenlargedfragmentaryview ofone of 

the Valve controllevers, 
Referringto FIGURES1,2,and3,a boatisshown 

generaly at 19 havinga pair ofidenticaljet reaction 
tubes11and12mounted on oppositesides of the hul 
thereof,Thetubes1?and12are each comprised ofan 
elongated cylindrical outer casing 13 havinga spaced 
innerwal14disposedconcentricalythereinasshownin 
FIGURE4,Theinnerwal114 hasan outwardyfared 
or bel-like portion15ateach endthereof whichisdis 
?osedin abuttingrelation tothe outercasing13andis 
fixedy secured thereto as by weldingor othersuitable 
means,A Spacer or dividingring16is disposedinter 
mediatethe ends ofthe casing13andthewal114,separat 
ing the space therebetween into two separate compart 
ments?7and ?8? - 

Aplurality ofcircumferentiallydisposed1ongitudinaly 
spaced Sets ofjetnozzles19and20are mountedoninner 
wall l4 andextendtherethrough,providing communica 
tion between each of the compartments17and ?8 and 
the interiorspace21 of tubes1? and12?The nozzles 
19and2@arenormaly orientedatanangle ofapproxi 
nately30°withrespect tothelongitudinalcenterline of 
thereactiontubes ?land12. Each ofthejetnozzles19 
and 26 is fxedy secured to the inner wal14as by 
weldingshown at22,Theintake end23ofeach ofthe 
jetnozzles?9and20extendsoutwardyintothecompart 
ment?7and ?8Tespectively,andthe dischargeend24of 
each ofthe nozzlesisfiush withtheinteriorface ofthe 
inner Wal?4,Jet nozzles 19 are cantedina direction 
oppositetothatofjetnozzles20in orderthatfuidthrust 
may be developed in opposite directions,While jet 
nozzles ?9and29are depictedasbeingarrangedinrings, 
other dispositions could be made withoutafecting the 
eficiencythereof, 
Mounted on the outer wal13 oftubes1?and12are 

conduits25and26 which provideseparate passagesfor 
the fow of fuid into the compartments 17and18 of 
tube11,Thedischarge ends ofthe conduits25and26 
are angedinto the compartments17and18toinsurea 
Smooth fow offuidintothe compartmentswithamini 
mun1ofturbulence. 
AValve chamber29is located centrally of theinterior 

ofthe boat1?andhastheintakeendsofconduits26and 
26connected to Walls30and31 ofValvechamber29as 
by weldingorother meanssothatfuidmayfowfrom 
the Valveintothe conduits25and26,Bythisarrange 
ment,fuidisfreetofowfrom valvechamber29tocom 
Partments 7 and18 oftubes1?and12Viaconduits25 
and26? 
Movable gate members32are slidably mounted on 

guides33locatedontheinnerside ofvalvewall30and31 
andare positionableinguide33to blockthe passage of 
fiuid from valve chamber29 into either ofthe conduits 
25 or26. Movablegate members32are ofsuchasize 
and Shape in relation tothe size andshape oftheintake 
ends of the conduits thatthey cannot be positioned to 
block the passage offiuid from the valve chamber29to 
both ofthe conduits25and26atthesametime? 

Referringto FIGURE6,the guidemember33isseen 
to be comprised of an Upper channelmember36anda 
1ower channelmember37 havinggrooves38and39re 
spectivelyformedtherein,The upperandloweredges of 
the movablegate members32are normaly disposedin 
grooves38 and 39forreciprocable movement therein? 
Movable member32is provided withanintegral backing 
Iplate orblock40 havingarecess41therein?Amanually 
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operable controllever 42is movabie abouta piyot 43 
journaled between Supportmembers44 dependingfrom 
the top wall45 of valve 29,A protruding boss 46is 
fxedysecured tocontrollever42adjacentthe lowerend 
thereof,the boss 46 extendinginto the recess4??BoSS 
46isfreeto move up and downin recess ??,butis Sub 
stantialyrestrainedfrommovingsidewaystherein. BoSS 
46ispreferably ofa hard butslipperymaterial suchas 
that shown underthe trade name of“Tefon”A Seal 
(notshown),consisting of a resient material Such as 
rubber or plastic,is disposedintermediate the lever 42 
andvalve29adjacentpivot43inorderto preventescape 
offiuidfromthe Valve. 
APump47ismountedontheinterior ofboat1@andis 

connectedonitsintake side by conduit48 to a Suitable 
source offuidsupplysuchasseawater?The conduit49 
connectsthe discharge side ofpump47to valve chamber 
29? 

With the gate members32arranged so thatfuidis 
admittedinto compartment17 the fuid will pass out 
throughjets23towardthe stern of the boat,and wil 
cause suction of water through the open forward end 
oftubes11and12,The combined mass ofthe fuid 
pumpedthroughthejetnozzlesandthe Sea water drawn 
throughthereaction tubes11and12wil be the total 
reaction masswhichisthrustthroughthe discharge ends 
of the tubesto drive the boat forwardy through the 
water?Thereverse ofthe above would betrue with the 
gate member32 being positioned to admit fuid into 
compartment18? 

In operation,fuidfrom the source offuid Supplyis 
drawn through conduit48 by pump47 andis pumped 
intovalvechamber29through conduit49?The Operator 
ofthe boat,through manipulation of controllevers 42, 
regulatesthe amount offuid flowintothe conduits25 
and26ofbothtubes11and12? 
Fortheoperatorofthe boatto movethe boatforward 

throughthewaterina constantheading he would move 
controllevers42in such a direction as to CaUSe gate 
members32to close conduits26and permitfuid fow 
into compartment17 oftubes ?? and ?2respectively? 
Inoperation,the controllevers42turnabouttheirpivots 
44causingbosses46to push againsta side of recesses 
41,Thegatemembers32areforcedinthe Same direc 
tioninthe guides,andasthey move,boSS46travels up 
therecess41becausethe movement of the boss wil be 
curvinear,Forcausingthe boattotravelthroughthe 
waterina backward orreverse direction the Operator 
wouldmove controllever 42SO asto cauSe gate mem 
bers32to close conduits25and permitfuid fowinto 
comparment18oftubes?1and12? 

Iftheoperator ofthe boatholds both controllevers 
42atacentralposition,wherebygatemembers32are 
disposed centralywithregardtoconduits25and26,the 
fuid fow wibe divided equalyinto conduits25 and 
26,andultimatelyinto chambers17and18 oftubes11 
and12,Sincethefuidfowis dividedequaly,thethrust 
from the jet nozzles of compartment 17 wiltend to 
counterbalance the thrustfrom the jet nozzles of com 
Partment18,Thiswilresultinfuid beingejectedfrom 
bothends oftubes 11 and 12,and the boat wil not 
bepropeledthroughthewater, 
Atthispointitshould benotedthatgatemembers32 

arenotrelatively1argeenoughtocompletelyblock ofthe 
fow ofiquidsthrough conduits25and26atthe Same 
time,Thismakesitimpossibleto developa buidup of 
backpressurethatmight burstthe valve orcauseundue 
strainonthe pump. Moreover,this design,which per 
mitsfiuidflowataltimes,enablestheoperatortooper 
atethepumpatfulpowerataltimes,ASan example 
oftherelative dimensions ofthe gate membersto the 
conduits,ifthediametersofthe openings ofthe conduits 
25and26are each considered to be Dand they are 
separated by a distance equalto D,theirtotal Spread 
wouidamountto3D?Thegate member32wouldthen 

4 
haveto have alengthsomewhatgreaterthan Dand Some 
whatiess than3D,withitslength beingpreferablyinthe 
neighborhood of2D? 
Whenthe operatordesirestoturn the boatto one side 

5 orthe other,he movesthe controllevers42 out ofuni 
son with respect to each other,the degree of relative 
movementofthe levers,andthencethe diferentialinthe 
amountoffuidfowingtotubes1?and12,determining 
the rate of turn. More specificaly,turning movement 

10 wouid be achieved by causingthegate members32 to 
close conduit25 on one side of the valve housing29, 
whie openingup valve25onthe otherside(or,converSe 
ly,closingconduit26 on one side whie openingconduit 
26onthe otherside). 

With theforegoingturningarrangement,itis possible 
toturnaboatalmostwithinitsownlength,Additionaly, 
theride aforded by the boat wil be amore stable and 
level ride?This wilbeso because the tendency of the 
boatto heeltothe side awayfromaturn will be ofset 
bythe development ofagreaterfuidthruston thatside? 
Itwibe appreciated thatthe foregoingarrangement 

permits both speed and steering control with the Same 
levers and that control of speed and steeringare both 
accomplished without the aid of propelers,rudder or 
otherconventionalequipment, 

Furtheritshould beappreciatedthattheelimination of 
moving parts from theinterior of thejetreaction tubes 
??and?2overcomesthe disadvantage ofhavingto over 
come the resistance of such moving partsto the flow of 
fuidthroughthetube. Moreover,sincetherearenomov 
ing parts,itisextremely unlikelythatthe tubes wilbe 
come fouled with fotsam,Such debris wil simply be 
passedthroughthetubesalongwith the Seawater? 
Whie I have iustrated and described the preferred 

enbodiment of myinvention?itisto be understood that 
I do notimit myself tothe precise construction herein 
disclosed,and the rightis reserved to al changes and 
modifications coming within the scope of the invention 
asdefinedintheappendedclaims? 
?avingthus described myinvention,what I claim as 

new,and desire tosecure by United States Letters Pat 
entis: 

1. Hydraulic propulsionapparatusfora boatcompris 
ing a holow reaction tube having an outer elongated 
cylindricaltubularcasing openat both ends and fixedy 
Secured lengthwiseto the bottom of Said boat,a Second 
cylindricaltubearranged concentricaly within said outer 
casingand havingalongitudinalwal disposedin spaced 
relation withreSpect to the longitudinalwal of the outer 
casing?Said second tube havinga length less than the 
length of the outer casingand havingits opposite ends 
connected to the longitudinalwal ofthe outer casingto 
thereby provide an elongated tubularchamber therebe 
tween,the opposite ends of said secondtube being open 
andincommunication with theinterior ofthe outercasing 
wherebyfuidenteringeitherend oftheoutercasingfows 
1engthwise through said second tube,means within the 
chamber between the outer casingand the secondtube 
andarrangedintermediatethe length ofsaidsecondtube 
to divide the chamber into a front compartment and 
intoarear compartment,meansforconductingfuidina 
predetermineddirection from the front compartmentto 
Ward the interior of Said second tube,meansfor con 
ductingfiuid from the rear compartment towardthein 
terior ofSaid Secondtubein an opposite directiontothe 
direction in which fuidisconductedfrom the frstcom 
Dartment,afiuid distribution meansarranged tocontain 
fuid Under pressure,meansfor connectingsaidfiuiddis 
tribution means with Said front compartment,separate 
means for connecting Said fuid distribution meanswith 
saidrearcompartment,and meansforcontrollingthefow 
offiuid from said fiuid distribution meansto saidfront 
compartmentandtoSaidrearcompartment. 
2.AdeviceasSetforthinclaim10whereinsaidmeans 

for conductingfuid from Saidfront compartment to the 
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interior of said Second tube comprisesa plurality of cir 
cumferentially disposed longitudinally spaced Sets ofjet 
nozzles,Saidjet nozzles being canted Soasto discharge 
fuidtherefrominaforwarddirectionforefectingreverse 
movement of Said boat,and Said meansfor conducting 
fuid from said rear compartment totheinterior of said 
Second tube comprises a plurality of circumferentialy 
disposed longitudinaly spaced Sets ofjet nozzles,Said 
second Sets of nozzles being canted so as to discharge 
fuidtherefrom inarearward direction forefectingfor 
wardmovement ofsaidboat, 
3.A device as Setforthin claim 1 wherein said fiuid 

distribution meanscomprisesa valve chamberforrecep 
tion offuid under pressure,and a pump for supplying 
fiuidtosaidvalvechamber? 
4?Adeviceassetforthin claim1 whereinsaid means 

5 

6 
for controlingthe fow offuid from Said fuiddistribu 
tionmeanscomprisesavalve positioned betweensaidfirst 
named connectingmeansand SaidSecond named connect 
ingmeans,saidvalve beingadaptedtobe moved toselec 
tively blockeitherSaid frstnamed connectingmeans or 
Said Second named connecting means,or to partially 
block both Said first named connecting means and said 
Secondnamedconnectingmeans. 
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