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3 Claims.

The mvention described herein may be manu-.

factured and used by or'for the Government for
governmental purposes, without’ the payment to
me of any royalty thereon.

This invention relates generally to marine pro--

‘ pulsion more particularly it is directed to tow-
boats ‘of the screw-propeller type-having facili:
ties for directing the entire propeller wash so that
the maximum in‘energy delivered by the propeller
may be utilized to prodice a turning efrect upon:
the boat and its tow,

Specifically, this invention is an 1mprovement
on the steering device for which United States:

" Letters Patent No 2,043,276 were granted to me
on-Juneé 9, 1936." :

It is an object of this.invention to modify the
form .of ‘rudder there disclosed to adapt it to a
hull having a more efficient form.. The hull form

“to which the present rudder is adapted is sub-
stantially the  conventional . form for a single
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screw ship or tug. In addition, the fantail, or

overhang, is modified so as to provide a tunnel

effect, thus permitting the use of a propeller with :

a diameter greater than the draft.
In general the functions -of ‘the device How
presented are. identical :with ‘those .described in -
" the patent. ‘The device differs-essentially.in the
shape of the hull and the shape of the outer vanes
of the rudder This improved form. of hull and
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rudder not only improves: the eficiency of pro- - 30

pulsion but makes it possmle to raise the interior
portion of the overhang area to produee the tun-
nel effect. :

The surfaces of the. hull at the after end of the

underwater. body.'are:concave and designed to 3

- minimize the resistance of the hull and toafford
free flow. of ‘water: to.the! propeller.. Inthis re-
spect they conform:to usual ship design. “Since
these- surfaces are concave, ‘they intersect in a
curved line." The “forward boundary of ‘each' of
‘the side vanes of the rudder must coincide with
the: intersection curve when the rudder is rotated
to its extreme position in either direction. -This
requxrement together with certain *additional
consideration in respect to the .continuity of’ the
. hull dnd rudder surfaces, determines the form
of the outer vanes.

Rererring more particularly to the accompany-
‘ing’. drawings in which corresponding parts are.
indicated by similar characters

-Fig. 1 is a fragmentary sectionalized srde ele-

..vation illustrating the, mounting and . arrange-
.‘'ment of my improved rudder with respect. to the
propeller and-hull of the towboat o

-~ Fig. ‘2 i3 '3 bottom: plan view 111ustrat1ng the
rudder in its intermediate: position; ‘

‘Fig. 3 is-a similar view showing the rudder
after it has been rotated in its e:rtreme posmon
in-an anti-clockwise d1rectlon

Fig. 4 is a stern view;

Fig. 5isa transverse vertical section along the
line a—q of’ Fig.1; .

Fig. 6 is' a fragimentary’ sectionalized side ‘ele~
vation illustrating the invention applied to a ship
having the conventional fantail stern; and K

-.Fig. 7 is'a bottom view of Fig. 6. :

In the illustrated embodiment characterizmg
this invention, there is shown the "after ‘end .of
the hull I, a screw-propeller 2, and a rudder 3
composed of a middle vane 3’ ‘outer vanes 4-and
5, and a rudder stock or shaft 6, Journalled m
rudder stock bearings T and 8.

Propel]er 2 may be of any type which when

“submerged and rotated by the application of suf-

ficient. power, . willinduce or prOJect a flow of
water:in a direction generally parallel to its axis’
of ‘rotation. This flow.is referred to herein as
the wash of the propeller.

That: portion ‘of the huill wh1ch is normally
submerged is shaped so. that its srde surfaces ter-
minate. in -an intersection mdicated by. the line
C—C extending: in a vertical plane-in which les. .
the:axis of the propeller shaft. An overhangmg ;

.structure, which may form- a ‘part.of or be at-’

tached to ‘the hull, extends aft. of the 1ntersec-,
tion indicated by the line C—C and forms a sup-’

*port for the rudder stock and a protection for the
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the rudder as clearly shown in Fig 1.0of. the draw—

", ings.

Referring to Figs 2 4 and 5, it w1ll be seen
that in its preferred form: in horizontal sections
near.the: propeller shaft level; lines through the
rudder vane and-hull surface are approxnnately
straight. “Above the propeller shaft Jevel,: corre-.
sponding lines curve outwardly on the hull, xndi—
cating ‘that, when backing, the upper portion of‘
the hull surface tends to deflect the - wash of .the
propeller downward. In this area the wash would
tend to leave the hul surfaces;but- it is deﬂected

~downWward and thereby expanded - laterally by the

upper portion of the hull:'surface.

The ‘middle vane 3’ of rudder 3 is similar to
and functions’ in theé same manner as the type‘
of ruddeér commonly used for steering screw-pro-
peller driven boats. The side vanes are disposed -
symmetrically in spaced relation on :either side

" of -the middle vane about-which they.are ar-
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ranged in diametrically opposed relation and rig- ‘




idly attached by suitable arms 9. The curvature
of the outer blades is dependent upon the shape
of the hull and the curvature of the line. C—C.
They -are shaped so that in the full degree of
turn in either direction the adjacent edges of the
contacting blade and the line C—C are. continu-
ois.. The rudder thus formed is mounted upon
and secured to the rudder stock 6, which is ar-
ranged to rotate in bearings 7 and 8, which are
in turn secured to the overhanging portion of
the hull f. The axis of the rudder stock, indi-
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cated by the'line a-—a, intersects the axis of the

propeller shaft, indicated by the line b—b.

. YWith this arrangement it is evident when the
rudder is rotated in a coutnter-clockwise direction
to -its extreme pesition as shown in Fig, 3, the
forward edge of the vane 4 is in contact with the

intersection. C—C and the inboard side of the said

vane forms- a surface more or less continuous
with the starboard side of the ‘hull.  Similarly,
when -the ‘rudder -is rotated ina .clockwise direc-
tion the inpboard side of the vane-§ forms a-more
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Although in- the foregoing, certain elements
have been described as best adapted to perform
the functions alotted to them, nevertheless it is
to beunderstood that various minor changes may
be resorted to within the scope of the appended
claims without departing from or sacrificing any
of the principles of this invention.

Having .described my invention, what I claim

‘as new and wish to secure by Letters Patent is:

1. In a boat of the screw-propeller type, the

-combination with a hull formed with underwater

surfaces, the latter converging inwardly toward

‘ihe'sternto an intersection on a curved line lying
in.s vertical plane central of said hull, and a pro-

psller disposed to the rear of said line and having

_its axis-of rotation .in said vertical plane, of a
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or:less continueus surface with port side of the ..

hutl. . oo »
When the propeller is-driving ahead and When
the rudder is in the positien shown in Fig. 3,
water will berexcluded from.approaching the pro-
peller from the port side, that.is to-say, the side
toward- the top of the drawing, and will be drawn
from the starboard :side,.or side toward the bot-
tom of " the drawing. .-Also, water projected aft
-from the propeller will react upon the middle
vane 3'. Both effects act to force the stern of
the boat toward the starboard side, thus produc-
ing a..clockwise turning ‘effect upon tire hoat.
When the. propeller is operatedto back the boat,
water is directed to ‘the propeller from the port
side by the vanes and the water projected from
the propeller reacts upon ‘the ‘vane & and the
after portion .of ‘the starboard side of the Tull.
Both of ‘these ‘effects ‘act to produce a -counter-
clockwise turhing effect upon ‘the boat. When
the rudder is rotated to-its extreme position ‘in
the ‘opposite direction, effects that are simillar
but opposite in direction are produced. When
the. Tudder ‘is ‘rotated to -positions intermediate
between its-extreme and -cextral positions -and
the propeller is'rotated to produce-aflow of water
reélative ‘to the ‘hull and rudder, the turning

gffects ‘similar ‘to but of lesser force than those 7

describedabove, are produced: :
" The adaptation of my device to ships having
Sthier ‘forms of “stern -construction ‘will be. tlear
from -a ‘consideration -of Figs. 6 and 7 in which
fhere ‘is shown-a conventional :fantail stern. By
suitably curving the outer blades of the rudder,
similar-effectssmay be:obtained. ‘
In ‘the light -of the foregoing :description, it
will be apparent that -by virtue -of ‘the action -of
fhe olter vanes in directing ‘the approach-of the
wrater to the -propeller, & boat ‘equipped withi my
invention will have -greater:steering ability when
driving ‘ahead ‘than-one equipped with the com-
" mon -device of :asingle rudder placed aft of the
propeller.
backing, 'the ‘enitire wash of the propeller may he
deflécted upon ‘the relatively dnclined -surface
formed by the outer tudder vane and the-side
of thenull, thus ‘obtaining the maximgum turning
force Bwvailable from the -energy imparted-to the
flowing “water ‘by the prepeller. -Also it may be
readily ‘seen that water may flow freely to or
from ‘the propeller from either one or both sides
of the boat at all times, irrespective-of the depth
“of water under the-bottom of the hull '

Tt will ‘also “be evident -that, “when ¢
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multi-vane rudder pivoted about an axis behind
sdid propeller and in the same plane as the line

“of dntersection- of the underwater surfaces, said

rudder comprising a middle vane rotatable about
said. rudder axis, .and & pair -of forwardly and
laterally offset curved cuter vanes disposed in
oppesed relation.such that rotation of said rud-
der about its axis will place the.forward edge of
one of said outer vanes in juxtaposition with re-
spect-t0 the intersecting line of the underwater
surfaces to.form a- continuation of one of said
surfaces and .seréen the propeller from water
flowing along one side-of the hull while directing
the water flowing dlong the opposite side ‘to and
from the propeller through a restricted channel.
2. In a boat of the screw-propeller type, the
combination with ‘g hull formed with .an over-
hang and having' its. undeérwater surfaces . in-
wardly converged toward the stern to an inter-
section.on a curved line located in &.plane normal
to the bottom of the overhang .and central of its
opposite sides, anil a propeller to the rear of said
line and having its axis of rotation in said plane;
of a multi-vane rudder pivoted about an axis lo-
cated immediately behind the ‘propeller and in
the same plane as the line of intersection of the
underwater surfaces, said rudder comprising a
middle vane rotatable about “said Tudder axis, -

5 and a pair of forwardly and laterally offset curved-

outer vanes -disposed 'in ‘opposed relation with
their upper edges ‘disposed immediately beneath
the bottom -of said-overhang such-that rotation
Of e rudder ‘about its -axis will place the for-
ward ‘edge ‘of -one ‘of the outer vanes in juxta-
position with respect to the intersecting line of
the underwater surfaces to form & continuation
of ‘one of ‘sgid surfaces and screen-the propeller
from water flowing along one side of .the hull;
while directing the water flowing along the ‘op~

" posite side ‘to:and from the propeller through a
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channel sdefined by the bottom -of the everhang
and the-outer vanes of the rudder. .

3. In a bosat -of the screw-propeller -type, the
combination with 'a hull formed with.-ah over-

- hang -and- having its underwater -surfaces con-

verged -inwardly toward the stern to-an inter-
section on a-curved line-located in a plane nor-

-mal to that of the bottom .of the overhang and

central .of. its opposite sides,. of .a propeller to the
rear of .said line and having ifs axis.of rotation
in said plane; of & multi-vane rudder .situated

. immediately behind the propeller and having its
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axis in the same plane as the line of intersection
of the underwater surfaces, said rudder compris-

" ing a middle vane and forward -and laterdl offset
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curved outer vanes, the latter being disposed in
opposed relation and having their upper edges
disposed immediately beneath the bottom of the
overhang and their. lower edges coincident ‘with
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those .of the underwater surfaces. sald outer
vanes having s’ curvature such that rotation of
. the middle vane about its axis will place the for-

ward edge of one of the outer vanes in juxta-‘

position with respect to the intersecting line of
.the underwater surfaces 'to form a’continuation

of one of sald surfaces and to screen the pro-.

peller from: water flowing along one side of the ' :
+ ‘hull while directing the water flowing ‘along the

opposite side to.and from the propeller through
a channel defined by the bottom of the overhang:

5 and the outer vanes of the rudder.

CHARLES M. WELLONS




