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MARINE‘ STEERING AND PROPULSION DEVICE 

Background of the Invention 

This invention relates to a marine steering and pro 
pulsion device and more particularly, to a marine steer 
ing and propulsion device of the type which comprises 
a jet cylinder having horizontal vanes on and extending 
from the outer periphery of said jet cylinder in the dia 
metrically opposite directions, a bearing casing 
mounted on the upper portion of the stern of a ship 
body for journalling the upper portion of said jet cylin 
der, a lower bearing means mounted in the lower por 
tion of said stern of the ship body for journalling the 
lower portion of said jet cylinder and a turbine casing 
journalled in said jet cylinder for rotation therein and 
having a Kaplan turbine received in said turbine casing 
for rotation with the casing. 
There have been proposed and practically employed 

a number of marine steering and propulsion devices 
and in one representative conventional steering and 
propulsion device, the rotational drive force from an 
outboard motor is transmitted through a bevel gear at 
the upper end of a vertical propulsion shaft to the pro 
pulsion shaft and the thus transmitted rotational drive 
force is then transmitted through a bevel gear at the 
lower end of the propulsion and a bevel gear having 
substantially the same diameter as the gear at the lower 
end of the propulsion shaft and secured to the propeller 
shaft to the propeller to thereby rotate the propeller on 
the propeller shaft. Therefore, the rotation torque to be 
transmitted to the propeller shaft is small. Thus, the 
conventional marine steering and propulsion device ap 
plies an excessive force on the propeller shaft which is 
required to provide a great propulsion load resulting in 
reduction of operation efficiency and leading to failure. 

Summary of the Invention 

Therefore, the present invention is to provide a novel 
and improved marine steering and propulsion device 
which can effectively eliminate the disadvantages in 
herent in the conventional steering and propulsion de 
vices. 

The steering and propulsion device of the present in 
vention generally comprises a hollow jet cylinder jour 
nalled between a bearing casing supported on support 
means secued to the upper portion of the stern of a ship 
body and bearing means secured to the lower portion 
of the stern, a rotary turbine casing journalled in the jet 
cylinder and having a larger bevel gear provided about 
the outer periphery of the turbine casing, a Kaplan tur 
bine provided within the turbine casing for rotation to 
gether with a turbine casing, a vertical propulsion shaft 
having the lower end portion extending into the jet cyl 
inder and provided at the extremely lower end with a 
smaller bevel gear in meshing with the larger bevel gear 
and at the extremely upper end with a bevel gear driv 
ingly connected to a drive shaft extending from the 
upper portion of the ship body stern whereby the rota 
tional drive force from a drive mechanism provided in 
the ship body is transmitted through the propulsion 
shaft drive shaft and the bevel gear at the upper end of 
the propulsion shaft to the propulsion shaft which in 
turn drives the larger bevel gear on the turbine casing 
through the bevel gear at the lower end of the propul 
sion shaft to thereby rotate the turbine casing resulting 
in the rotation of the turbine. As the Kaplan turbine is 
rotated in the manner mentioned hereinabove, propul 
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2 
sion jets are sent out of the jet cylinder. For the purpose 
of steering, a worm wheel is journalled in the bearing 
casing in a position below the upper end bevel gear on 
the propulsion shaft and a worm is in meshing with the 
worm wheel to be driven by motor means whereby 
when the motor means is energized, the motor means 
rotates the worm which in turn rotates the worm wheel. 
The rotating worm wheel in turn rotates the jet cylinder 
through the propulsion shaft in one or the other direc 
tion so as to effect any desired steering operation. 
According to the present invention, the rotation of 

the Kaplan turbine is utilized for steering and the rota 
tion torque of the propulsion shaft is augmented by 
means of the larger bevel gear on the turbine casing. 
The larger bevel gear on the turbine casing should be 

a strong and large gear sufficient to stand against an ex 
pected high load while the ship is being propelled. In 
order to meet the requirement, the larger bevel gear is 
in the form of an annular metal disc having one surface 
in which a plurality of equally spaced tooth receiving 
grooves which extend radially and the disc reduces its 
thickness from the outer periphery toward the inner pe 
riphery of the disc to provide an inclination to the sur 
face. Inserting teeth are snugly inserted in the grooves 
respectively. Each of the tooth receiving grooves is pro 
vided in the center with a through hole which intersects 
the groove at right angle and which increases the diam 
eter from the grooved surface to the other surface of 
the disc. Each of the inserting teeth has a reduced 
width base portion snugly received in the associated 
groove and a partially threaded bar extends from the 
bottom of the base portion of the associated inserting 
tooth. A split collar is disposed within the center hole in 
each of the grooves about the partially threaded bar 
and a nut is threaded on the threaded portion of the as 
sociated bar to firmly hold the bar in position. 
With the above construction of the larger bevel gear 

on the turbine casing, the bevel gear can be easily pro 
duced and when one or more of the teeth have been 
worn or damaged, it is necessary that only the worn or ' 
damaged teeth are replaced by new teeth to thereby 
eliminate the necessity for the replacement of the en 
tire bevel gear which was otherwise necessary for the 
conventional bevel gears employed in the like marine 
steering and propulsion devices. 
According to the present invention , there has been 

provided a marine steering and propulsion device 
which comprises a hollow jet cylinder having horizontal 
vanes provided on and extending outwardly from the 
diametrically opposite positions of the outer periphery 
of said cylinder in the opposite directions, a rotary tur 
bine casing journalled in said jet casing and having a 
larger bevel gear extending about the outer periphery 
of said turbine casing for rotation together with the eas 
ing with the axis of the turbine intersecting the vertical 
center line of said jet cylinder at right angles, upper and 
lower bearing means for rotatably supporting said jet 
cylinder and a vertical propulsion shaft extending 
through said upper bearing means into said jet cylinder 
and having at the lower end a smaller bevel gear in 
meshing with said larger bevel gear on the turbine cas 
ing whereby the rotation of said propulsion shaft ro 
tates said Kaplan turbine within said jet cylinder to pro 
vide propulsion jets. 
The above and other objects and attendant advan 

tages of the present invention will be more readily ap 
parent to those skilled in the art from a reading of the 
following detailed description in conjunction with the 
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accompanying drawings which show one preferred em 
bodiment of the invention for illustration purpose only, 
but not for limiting the scope of the same in any way. 

Brief Description of the Drawings 

FIG. 1 is a front elcvational view of one preferred 
embodiment of marine steering and propulsion device 
constructed in accordance with the present invention; 
FIG. 2 is a side elevational view in partial section of 

said marine steering and propulsion device as shown in 
FIG. 1; 
FIG. 3 is a fragmentary perspective view on an en 

larged scale of portion of the larger bevel gear of the 
turbine casing as shown in FIG. 2; 
FIG. 4 is a cross-sectional view taken along substan 

tially the line IV—IV of FIG. 3; and 
FIG. 5 is an exploded perspective view of the larger 

' bevel gear. 

Preferred Embodiment of the Invention 

The present invention will now be described referring 
to the accompanying drawings, and more particularly, 
to FIGS. 1 and 2 thereof which show one preferred em 
bodiment of marine steering and propulsion device of 
the invention for illustration purpose only. The marine 
steering and propulsion device generally comprises a 
hollow cylindrical turbine casing l of a circular cross 
section as seen in elevation and having a Kaplan tur— 
bine 2 received therein for rotation with the casing. 
The turbine casing l is journalled in a substantially cir~ 
cular jet cylinder 3 by means of upper and lower bear 
ings 4 and 5. The turbine casing 1 is provided in its 
outer periphery with a larger bevel gear 6 which is 
freely received for rotation in an annular recess 7 
formed in the inner periphery 3 of the injection cylin— 
der 3. Horizontal underwater vanes 8 are provided on 
and extend the outer periphery of the jet 3 in the oppo 
site directions. The jet cylinder 3 is provided in the 
upper portion thereof with an integral hollow mounting 
portion 3a which tapers upwardly and a propulsion 
shaft 9 extends vertically through the hollow interior of 
the mounting portion 3a. The lower end portion of the 
propulsion shaft 9 is provided at the lower end with a 
smaller bevel gear 10 which is in meshing with the 
larger bevel gear 6 on the Kaplan turbine casing 1 and 
the propulsion shaft is journalled in a position above 
the bevel gear 10 by means of bearings 11 which are in 
turn mounted within the hollow interior of the jet cylin 
der mounting portion 3a. A hollow cylindrical member 
12 is supported on the mounting portion 3a of the jet 
cylinder 3 with the bottom annular ?ange 12a of the cy 
lindrical member seating on the top of the mounting 
portion 3a. The propulsion shaft 9 is provided at the 
upper end with a bevel gear 13 having the same diame 
ter as the bevel gear 10 and a worm wheel 14 is jour 
nalled on the propulsion shaft 9 in a position below the’ 
bevel gear 13 by means of bearings 15. The worm 
wheel 14 is secured to the cylindrical member 12 by 
means of set screws 16 and in meshing with a worm 17 
which is in turn connected to steering means (not 
shown) to be driven by the worm. A frusto-conical 
bearing casin g 18 is provided about the hollow cylindri 
cal member 12 and has an upper shoulder 18 against 
which the worm gear 14 abuts and a lower shoulder 18 
against which the ?ange 12a of the hollow cylindrical 
member 12 abuts. The bearing casing 18 is connected 
through a connecting member 19 to the upper portion 
20 of the ship body. A drive shaft 21 which is driven 
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from power source within the ship body (not shown) 
extends rearwardly from the stern of the ship body and 
is provided at the outer or rear end with a bevel gear 22 
which is in meshing with the bevel gear 13 to transmit 
driving force through the latter gear to the propulsion 
shaft 9. A lower jet cylinder support shaft 23 extends 
downwardly from the bottom of the jet cylinder 3 and 
is journalled in the lower portion of the stern of the ship 
body. Thus, the jet cylinder 3 rotates about its vertical 
center line. Numeral 24 denotes steering motors for 
steering the jet cylinder and in consequence, the tur 
bine casing and the motors are rotated in the opposite 
directions. 

Referring now to FIGS. 3 through 5 in which one por 
tion of the larger bevel gear 6 on the jet cylinder is 
shown in an enlarged scale. The main body 25 of the 
larger bevel gear 6 is formed of an annular metal disc 
and one surface (the upper surface as shown in FIGS. 3 
through 5) slopes downwardly toward the inner periph 
ery of the disc and is provided with a plurality of 
equally spaced tooth receiving grooves 26 extending 
radially. Inserting teeth 27 are received in the radial 
tooth receiving grooves 26 by means of the reduced 
width bottoms 27a of the teeth. Each of the tooth re 
ceiving grooves 26 is provided in the center with a frus 
to-conical through hole 260 which increases its diame 
ter downwardly and intersects the groove at right an 
gles for receiving the bar 28 projecting from the bottom 
of the associated inserting tooth 27. The bar 28 is pro 
vided in the lower end portion with threads. A split 
frusto-conical collar 29 is provided within the associ 
ated center hole 26a about the bar 28 of the associated 
inserting tooth 27 and a nut 30 is threaded on the 
threaded lower end of the bar 28 to ?rmly hold the bot 
tom 27a of the inserting tooth 27 in position within the 
groove 26. For the purpose, the underside of the main 
body 25 is recessed at 26b in positions surrounding the 
center holes 26a to define shoulders against which the 
nuts 30 abut. As well known in the art, the nuts 30 are 
tightened to ?rmly apply the collars 29 against the bars 
28 to hold the inserting teeth 27 in position. The insert 
ing teeth 27 have been formed of any conventional ma 
terial for gear teeth and heat-treated. 
The operation of the marine steering and propulsion 

device of the invention is thought to be apparent from 
the foregoing description, and therefore, a detailed de 
scription of the operation is not thought necessary. 
While only one embodiment of the invention has 

been shown and described in detail, it will be under 
stood that the same is for illustration purpose only and 
not to be taken as a de?nition of the invention, refer 
ence being had for the purpose to the appended claims. 
What is claimed is: 
1. A marine steering and propulsion device compris 

ing a hollow jet cylinder having horizontal vanespro 
vided on and extending outwardly from the diametri 
cally opposite positions of the outer periphery of said 
cylinder in the opposite directions, a rotary turbine cas 
ing journalled in said jet casing and having a larger 
bevel gear extending about the outer periphery of said 
turbine casing, a Kaplan turbine received within said 
turbine casing for rotation together with the casing with 
the axis of the turbine intersecting the vertical center 
line of said jet cylinder at right angles, upper and lower 
bearing means for rotatably supporting said jet cylinder 
and a vertical propulsion shaft extending through said 
upper bearing into said jet cylinder and having at the 
lower end a smaller bevel gear in meshing with said 
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larger bevel gear on the turbine casing whereby the ro 
tation of said propulsion shaft rotates said Kaplan tur 
bine within said jet cylinder to provide propulsion jets, 
the said larger bevel gear on the turbine casing com 
prises an annular metal disc which has one surface slop 
ing downwardly from the outer periphery to the inner 
periphery and provided with a plurality of equally 
spaced grooves extending radially and inserting teeth 
received in said grooves. 
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2. The marine steering and propulsion device as set 

forth in claim 1, in which said grooves have a through 
hole which increases in width from said grooved sur 
face to the other surface of said disc, said inserting 
teeth have partially threaded bars extending from the 
bottoms thereof into said through holes, frusto-conical 
split collars are disposed within said through holes 
about said partially threaded bars and nuts are 
threaded on the bars to hold the inserting teeth in posi 
tion within the grooves. 
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