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To0 all whom 2t may concern: |

Be it known that I, Yasuzo Wapaaaxy, a
subject of the Emperor of Japan, residing at
Sasebo, in the Provinee of Hizen, Nagasaki
Ken, Japan, have invented certam new and
useful Iimprovements in Marine Propulsion;
and T do declare the following to be a full,
clear, and exact description of the invéntion,
such as will enable others skilled in the art
to which it appertains to yuake and use the
saIme.

This invention relates to improvements m
marine propulsion.

The ulhject of the mnvention 1s to unprove
the construction of the propeller casing
shown in United States Letters-Patent, No.
856,115, granted to me June 4, 1907, H’”‘dn t.0

combine sald casing with the rudder of &

vessel.

Another object of the invention s to make
the shape of the inlet end of the water chan-
nel within the propeller cusing such that 1t
will offer the least possible amount of resist-
ance to the inflow of water.

Another object of the inveution s to locate
the point of maxinun contraction of the
water chanuel wherein the screw propeller
opeiales as near to the inlet end of 1':}]1(3 casing

as pussible, and to make s discharge pas-

sago as long as possible with a view of obtain-
ing a better utilization of the residual energy
still contained 1n the mass of out-flowing
water, -

Another objeet of the invention is to make.

the angle of convergence of the discharge
passage in the casing as small as possible and
to gradually merease from a pomt of maxi-
ruam contraction toward the after-end so as
to allow the stream of out-poing water to

keep itself in close touel: with the inside wall

of the casing for as long a time as possible,
ancd Lo thus avoid an unnecessury waste of
power in Lhe creation of eddies armmg from
the sudden enlargement of the sectional area
of the atream. '

Another object 1s Lo reduee the loss of use-
Al thrast which nay he oceasioned by an
excessive mehnation of the propeller shaft
from ity usuad fore-and-aft Jongitudinal diree-
L1010 | -

A further object of the mvention o
aveid the loss of useful thrust which may be
catsed by the interference of the rudder post
on-the action of the propeiler race when the

1

LAY %

rudder is fitted in proximity to the screw

propeller, and in the same vertical plane with
the propelier shaft.

With these objects in view, the invention

consists of certain novel features of construc-
tion, combination and arrangement of parts
a3 will be described heremafter and particu-
larly pointed out in the alppesnded claims.
In the accompanying drawings, igure 1
13 & side elevation of the stern end of a vessel
showing the application of the Invention
thereto; Fig. 2 1s an enlarged sectional view
of the propeller casing showing the position
of the same on a rudder, and the Iiositi(m of
the propeller within the casing; lhg. 3 15 a
horizontal sectional view through the rudder
showing the casing in top plan view; Kig. 4
is 8 vertical sectional view through the rud-

| der and the casing; Fig. 5 iz a similar view

showing a modified construction of the cas-
ing; Fig. 6 is a side elevation of a portion of &
vessel showing the arrangement of the casing

and the position of the propeller when the

same is connected with and operated by a
turbine of Iarge diameter; and Ifig. 7 1s a ver-
tical sectional view of a propeller casing em-
bodying my improved construction, but
formed and supported independently from
the rudder. - :

Referring more particularly to the draw-
ings, 1 denotes a rudder, the upper portion
of which may be of the usual or any desired
construction and 1is here shown as being
formed integral with the lower end of the
rudder post, 2.
of the rudder and forming a part of the same,
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Secured to the lower edge:

9(

1s a tubular casing, .3, the outer surface of

which 1s preferably cylindrical i form, as
shown although In some cases 1t may be
made slightly conical tapering aft. The
casing, 3, 1s preferably formed m two sec-
tions, and iﬁ'tlividml either longitudmally on

05

nocentral horizontal plasie, as shown m Fig,

4 of ithe drawings, or i o vertiead longitudi-
nal plane, as shown m Fig. 5 of the drawings,
(he sections of the casing bemyg suttably
holted together, as shown.  The inner wall
of the casing flares outwardly toward its
forward cud to form an enlarged inlet open-

1400

ing for the passuge of the water entering the

samne.  Wrom the point of the maxnnum
contraction of the mner wall of the casing
toward the rear or discharge end of the snine,
said inmer wall diverges gradually, thus pro-
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flowing water after being acted upon by the

Pprovides for the admission of a

=

viding for the utilization of the residual |
encrgy still contained in the mass of out-

propeller blades. The flaring inlet end of
the casing offers the least possible amount
of resistance to the inflow of the water and
_ . large quan-
tity of the latter which is sucked in from all
forward’ directions by the flaring or bell-
shaped mouth of the casing. o

~ In the form of casing shown in Figs. 1 to
4, the inner wall’

- ided: longitudinglly in a - horizontal plane

- 1B

-on the hne with

the center of the casing, and
an upper section, 5, which is formed

formin
‘ %with or suitably secured to the lowet

integra

- edge of the rudder, and a lower section, 6.

The innér or meeting edges of the upper and

- lower sections, 5 and 6, of the casing, are:

20

. fdxtening bolis, 8, by means.
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'shown as being divided lon itudinally on a

10, are providgd with bolt

‘upper flanges are adapted to be bolted, thus
- securely fastening the casing to the rudder.

‘bolt holes through which

edges of the sections of the casing are se-
~cured together. |

which the annular ¢

 covered, and by means of which the outer

room of which is fitted

provided with integrally formed laterally
projecting flanges, 7, which are provided
Witfl alined bolt holes adapted to receive
of which said
sections are secured fogether. |

In Fig. 5 of the drawings, the casing is

vertical plane in line with the center of the
casing to form right and left-hand sections,
9, the inner or meeting edges of which are |
rovidelgfwith laterally projecting upper and .
ower Hanges, 10 and 12, ’i‘he upper flanges,
holes which are
similar holes formed

rudder to which said

adapted to alihe with
in the lower edge of the

The lower flanges 12 are also provided with I
are Inserted fas-
tening bolts by .means of which the lower

_+In both forms of the casing, the fastening
flanges are provided with longitudinally dis-
posed recesses; 13, in which are adapted to be
secured the edges of substantially semi-cy-
lindrical “covering lates, 14, by means of
annel around the casing
formed- by the inwardly curved wall, 4, is

surface of the casing presents a smooth, eylin-

drical gppearance.
semi-cylindrical plates, 14, are engaged with
annular recesses, 15, formed in the outer syur-
faces of the sections of the inner wall 4, of
the casing, s shown. " <

In Fig. 6 of the drawings, the casing is
shown as applied to a vessel in the engine
a turbine of lﬂ.rg«e-f
diameter, which makes it necessary to set
the propeller shafting at' an excessive in- '

clination from the direction of the vessel’s

progress. . When the casing is used iﬂ;-'cm}_..
nection with a propeller arranged in this

-manner, the center line of the casing may be l
set; at.a different angle to

the mneclinstion of

4, 1s shown as beimng di- |-

figures.

‘noted that the length required

be outer ends of the | fo

890,359

the propeller Qhai’ting, and in. & direction

more nearly parallel to a horizontal plane or -

to the direction of the vessel’s progress so as
to recover a part of the energy lost by the
obliquity of the propeller. ﬁ{

different directions of inclination or positions
occupled by the propeller shaft and the cas-
ing are shown by dotted lines. In Fig. 6 the

Fig. 6, the »g

70

casing 1s shown as being supported by an arm

o«

16, In which is formed an outer bearing, 17,
for the propeller shaft. - -

casing -constructed in accordance with the
invention, but

adapted to be supported on a vessel inde-

‘pendently of the-rudder. In the casing -

shown in this figure, the inner wall, 18, has
the same curvature as deseribéd in connec-
tion with the casing shown in the former

The inner wall, 18, as shown in’ Fig. 7 is
divided transversely to form front and rear
sections, the inner edges of which are: pro-
vided with flanges,
together, as shown.
vided with an outer
20, and in the
wall is formed a bearing,
of the propeller, 23,
'mounte(i) ] ;
greatest contraction of the inner wall..

In the operation of my improved casing,
the water is sucked readily into the inlet end

The inner wall is pro-

~of the same from all forward directions in.the

shape of an inverted.cone, so that a large

(illmntity"hf water 1s permitted to enter with
t

It will - be
for.the inlet
passage of water at the forward end, of the
propeller casing is much shorter in the pres-

e least possible resistance.

| ent case, than that shown and described in

"o
- F
L] H - .
- " )

my patent hereinbefore mentioned. .- B
- In passing through the most contracted

19, adapted to be bolted

7'5'

In Fig. 7 is shown a sectional view of a

formed separately from and

80

85
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cylindrical cover plate, .
forward section of the inner -
21, for-the shaft, 22,
~which is operatively
In the casing at the point of the

05
IOQV
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art of the casing, the water finds ' itself

brought to a.gradually expanding part of the
channel in the '

its velocity ~correspondingly reduced - in

nearly the same manner-8s.in my previous

patent, but in the form shown herein, a much
et 1ty i E];esented to recover

purpose the
‘water in the tail-race
discharge
lengthened in
been shortene

In my previous system of marine propul- -

sion as described in my former
discharge passa
formed with a Irva
present system this is done with a'single easy
curve.

18 .obtained in the manner

assage of the casing is as much
groportidn' as the inlet end has .

v his' fact, combined with ‘the' in-
creased length of the discharge passage that
hereinbefore :de-

_110;
after-body of the casing, with = .

115

netic energy of the ..
of the propeller, as the -

,ﬁatent‘, the
e of the water channel was .
ouble curvature, but in the -

125j

scribed, makes it possible to avoid thesud- -

den "EBjé.rgement of sectional ‘area’ and the

130
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consequent abrupt change of direction in the

flow of the water particles, which is always

a serious cause of mefficiency. -
In certain cases of screw propellers, the

'length of stroke required for the engine or
the large diameter of the turbine, as shown
in Fig: 6, makes it necessary to set the center.

line of the propeller shaft at a considerable
inclination %rom the direction of the vessel's
progress.  With an ordinary screw propeller
under such circumstances, the loss of useful
thrust would evidently become very serious.
With my system of screw propeller, how-
ever, the center line of the propeller casing
can always be fitted in any desired direction,
quite irrespective to the direction of the
screw shafting, so that a part of the energy

lost by any excessive inclination of the pro-

. peller'shaft will always be recovered by fixing

20

25

30

33

40

the propeller casing in a suitable direction.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Tetters-Patent, 1s: . -

1. A propeller casing formed in longitudi-
nal sections, the inner walls of which are
formed to provide a short converging chan-
nel at the forward end of the casing, and a
long gradublly diverging channel in the rear
portion of the casing wherein a screw pro-
peller is arranged to operate at the point of
maximum contraction of said convergent
and_divergent water -channel, ‘substantially
as described. | | |

2. A ship’s rudder having formed on its

lower edge a cylindrical casing, the inner wall

of which is curved to form a short outwardly
flaring passage at the inlet end of the casing,
and & Jong gradually outwardly flarng or
diverging rear portion opening at the rear or
discharge end of the casing, substantially as
described. -

3. In combination with a ship’s rudder, &

| propeller shaft, thereby providing for a par-

‘ally tapered outwardly

of said rudder, an inner curved wall arrang

J1Ie8SCS.,

casing formed in longitudinal sections, one of
which 1s arran%ed on the lower edge of the
rudder, laterally projectin% flanges formed
on the meeting edges of said sections, fasten-
ing bolts adapted to secure said sections to-

-gether, an iInwardly curved inner wall formed

in said sections to provide a convergent and
divergent water channel, and outer segmen-
tal covering plates -adapted to be arranged
around said mmner wall to

g

45

ik

provide a cylin-

drical outer surface for said casing, substan-

tially as described.

4. In asystem of marine propulsion, a pro- ;
peller casing having &n inner wall

_ ) formed to
provide a short outwardly flarin passage at

the inlet end of the casing, and a long gradu-

) aring or diverging
passage at.the discharge end of the casing, &
propeller operatively arranged in said casin

at the point of maximum contraction of saic
passage, and means whereby said casing 18

supported at an angle to the direction of the

tial recovery of energy which would other-
wise be lostl:{) an excessive inclination of the
propeller shaft. |

5. In a system of marine pro
der, a propeller casing adapte

ulsion, a rud-

ed
in said casing toform a passage havingashort
convergent forward end and a long aradually
diverging rear passage, and a propeller op-
eratively arranged in said casing at the pomnt
of maximum contraction of said channel,
substantially as described. | |
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

YASUZO WADAGAKI.
- Witnesses: : |
| CArRLETON MILLER,

TsUNEZO SHIGIO.

to form part.-
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