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SRR -tic:n is to providea rotary rudder of tapered |
B ~ construction which will - prov1de 111(31*ea,sed-g_--;
R f,_elml frletlon sur fe,ee and which: will: present

Ventlon will be appa
-~ tion of the speelﬁcetmn taken in conjunction -

35 [f"wﬁh the. eeeompenym# drawmﬂ*s, in: whlchj_!

w0

5 a propeller 12.

“will be understood that the rudder is of par-
"'_'_twu]er cenﬁﬂ‘uretlon for pmmdmﬁ most Ef"-'}l

.......
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Amenw the ob]ects e{ the present inven- _
tmn 18 to provide -an: 1mpreved ship .rudder
-Whlch 18 edapted to: 1mpert directional move-
IR 1 ment te the shlp threufrh the I*Otetmn"

R It is 2 further ob]eet ef the plesent inven:
:-“'ﬂtlon to provide a novel and improved rud:
A _'f.-_;_;;-.:der Wthh will act to steer a Shlp by skin fric:

.....

A still further ebject of the present mven«—

s 'mlmmum ‘resistance to the: Water 01 ossed_;_f“

_- refuwal dly: by the propeller: . oo
Aﬂether | unportent obJect ef the present
‘inventionis to provide in'a rudder of the type
descmbed a plurality of skin. friction in~
creasing elemente which will act to m&terml
-’-'_1V increase the ef -

eienc r of the device.

A further ob]

. Figure 1 is a side elevation of a ship em-
'-:---'-'ﬁ___‘_'-"_'bodymw one, form of the present 1nvent10n

In connection with the present 1nvent10n 1t

-_peller' 192. The invention,.

. may- be used . in con]unctlon with

the mventlen uemc:r a1 e]eetrle ‘motour.:

base 19 carried on the stern of the ship. -
- forny of diive: pmmdes for electric contrel_j;};
~of the ship from a remote steering point,  The
‘body 14 of -the rudder 18,88 1Ilust1"ated ----- ot 0
angular ‘cross section. In the: prefel red. emu-'f}._r‘
“bodiment of the invention the deviceis pref-
- erably 1eete,nnular'1n vertical Ccross. section, 19
The device is oi round horizontal CTOSS . sec--*‘-;,_f?-;;_'fz_"'-ﬁ
“tion'throughout, thus ref‘*embhng a palr of
_"_cenee Joined at their base.. PR
. -Agseen in the drawings; the 1‘1,1dde1 is, pre--.
1?’1ded with'a plureht}r of thread like -grooves 80
- 20, the upper. conical face of the rudder havs
“ing the grooves, n: eppeelte pltth ds seen in.
1 from -those. of the

S ect of the present. invention
- ig to provide in a romrv rudder, a plur ality
~ of spiral grooves, splrehnﬂ' in opposite. di-
. rections te Juncreaee resistance of the device -
.80 on one side as it rotates and to deerease re--
S [*snhuce on the oppesgtte side.” .-
.~ Numerous other objects of the. preseﬂt in-
arent:from a eonszldela,--_f

I‘w 2 1s e, deteﬂ enhrﬂ'ed tep plan Vlew.__}_-
j_:.1]1{?}1‘(3(1&:'5 SRR 3
Referrnw more. part].eularly to the drew#*
'ff'1nob a sh1p of conventional design has been
| ";111(11(:1ted by the numeral 10 I‘lo'ure 1, and
“includes the ueuel keel 11 frem Wthh extende_'
i “The stern of the ship, as is
S cominon ’[31‘&0‘6106} extends reerwardly over_'f
' the propeller, as at 13." - L

rudder as: shown “in: th1e figure,
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eer"lllg in’ eombmmtmn Wlth the pl 0-5:;-
however, is not - -
confined: to the . speelﬁe type of slup ‘here

ehown 1t being re adily seen that the ruddel‘."'f:"-'f"'i.'.:"""f:,

body 14 mounted upon a suitable.op-

s1de elevatlen 1N Flﬂ

May: be meunted at” ether'portlons of:the U5 -
o ship, as; for: mstanee the -bow, and the dev:[eet-f?-'-f.'.’;;jf'_;i';'-
plural = -
- pr opeﬂer shlps Wlthout departmu' f1 om tllej,_f’ifzi;*j];_;f':;?;f_i;
‘spirit or scope of the invention.: = - &
tion thereof, the arrangement being such that
the 101:*11:1011 of the: 1"11dder will effect a- pres- .
_sure upon the: 1'udder at right angles to the
pathy of the ship in a direction contre]led by-*"
""@ihe direction of rotation of the rudder.:

‘shaft 15 and the body 14 any desired Hleehew'ff'_,_ &
nism may be prowded the present form of = -
The . L _; i
“electric, motor 18 is meunted upon 4, smtablei{-ff;{i
40
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‘The: rudder of the present mventmn 11103

cludes a
“erating sllaft 15, the lower (-}‘5{131'61111{}}7 of which:
18 meunted m.thm a bear ing 16" carried: by
- an extension 17 on the Ieeel For 1*0t*’1t11w the

LIOW@I‘ 00111(3%11 Surfa,ce WherebY 011 each sule
_the grooves.co- epemte to. either:i 11crease or S5

decrease the skin friction in aecerdence w1f11;f;_;--.--{f-:'--"

" the direction of rotation.of ther udder Thus,
- as shown in Fig. 2,if the rudder is. turnllwi_f’&f"5..""'."'

in clockwise: chreetleﬁ the grooves: dct. to: [

creasing’ the resistance on: the oppoelte side;

thus: assisting the 0pemt10n of the rudder -
‘in steering’ the ehlp ‘Tt is also ‘within the =
scope of . the present : mventlon to prowde
‘other. equwalent means for increasing.the
~friction. The rudder body may be. smtably‘:_'if o
eerrug‘zted or - provided' with .pr o;]ectleneg:'-j"-”'_jj**_'--g-"
- either spiral or straight ‘which' would: 1=

_:.__fereflse the fllctlon of the 1"'udde1, the uwen-ii 100

~crease the. friction on: the upper. side ofs tlle'::figﬂff

~while "de-
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tion not being confined to spiral grooves

“which increase the resistance on one side
~while decreasing it on the opposite side.

This, hcwcvcl
- fer 1cd cmbcchmcnt of the 111vc11t1011

as 1llustrated, being a pre-

In operation 1t 1s assumed that the maxi-

mum cross section of the device is in align-
‘ment with the axis of the propeller, and that

~ the device tapers toward its upper and lower
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ends so that the minimum resistance 1s pro-

vided behind the central portion of the pro-

pdlcr blades, while maximum efiective sur-.
on one conical surface being opposite to the

- piteh of the grooves on the cthc1 conical sur-

face 18 prcwdcd in direct ahn‘nment with the
propeller axis. -

- In marme p10pulsmn it has been fcund

that the rear draft of water i1s at 1ts maxi-

mum intermediate the ends of the propeller

blades, and that at the axis of the propeller
no effective rear draft is experienced.  The

device thus utilizes the actual ineffective area
behind the propeller to accommodate the bulk

of the propeller. The angular configura-

tion of the prcpellel fm‘ther provides for a
naximmmn skin riction area w 1ih MINIMUIM

dlqplacemcnt by the propeller. +
It will be understood that in the operation

of the device, Wlth a ship moving forwardly

water passes even! Iy over the rudder when the

propeller is at rest. Ii, however, the rudder

15 rotated a greater amount of water will
be carried upon one side of the rudder due
to slkin friction thereon.

rection to the water,
skin friction with thc water build up a pres-
sure, thus exerts pressure on the stern ot the
<shlp in an opposite direction, whereby the
ship may be readily steered without the use
of the flat type of rudder, the operation of

resistance effected when the rudder 1s turned
at an angle with 1cspcct to the axis of the
ship. - -
In the use of the present invention it is

The opposite side

of the rudder which moves in the opposite di-
and which will due to .

ich reduces the eﬂiclcncy of a ship due to

1,777,912

-dcmgn cf the rudder will not depart from the
spirit or scope of the invention as ountlined

in the appended claims.

‘What is claimed 1s:
1. A rotary rudder for ships, including a

double conical body having cppccltcly-
pitched spiral friction-] lIlCIE:ELSlIlU'_ grooves on

each conical surface. o |
2. A rotary rudder for shlps 1118111(1111“‘ )

double conical body having cppcsﬁcly-f

pitched spiral friction:increasing grooves on
each conical surface, the pitch of the grQOves

face.
3. In combination with a Shlp havmﬂ* a rud-
der, a rotary propéller associated with said

T uddcl, sald rudder being of maximum width

in a horizontal plane intersected by the axis
of sald propeller, said rudder tapering in
cross section from its portion of greatest
width to its ends, the vertical cross section of
the rudder bemcr rectangular, the upper and

pendent sets of friction-increasing grooves.

4. In combination with a bhlp havmcr a

.mddcr a rotary propeller associated with

sald 1uddcr sald rudder being of maximum

width in a hcrlmnml plane Sntersected by

the axis of said propeller, said rudder tapel-
Ing in cross section from its portion of great-
est width to its ends, the vertical cross section
of the rudder bcmn* rectangular, the upper
and lower sur faces of said rudder includ-

g independent. sets of friction-increasing
grooves, the sets of grooves being spiral, the

_ pltCh of one 5et_be1n0* oposite to the pltch of

the other set.
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also possible to turn the ship without the -

usually required forward or rearward move-
ment of the ship.

It will be seen that with
the propeller in stationary position rotation

of the body 14 will act as a propeller for the

ship moving the stern of the ship in sidewise
“direction.

Thus in maneuvering a ship pro-
vided with the present mvcntlcn 1t will not
be necessary to accompany the tur ning of the
ship with forward movement as is necessary

» 1n the conventional rudder-steering vessel.

From the foregoing 1t will 1cachly be seen

that the invention prcmdcs a novel, snnplc _
and improved rudder of high cfﬁmency -
It will further be understood that the in-

vention is not particularly confined to the

angularity in the vertical eross section of the
rudder as specified, but that such angularity

“may be controlled in accordance with the de- .

sign of the ship.

It 1s understood that cuch ch‘mﬂes in the_
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lower surfaces cf said ruddcl 1ncludmo' ince-
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