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ROOSTER TAIL SUPPRESSION APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

{1 This application claims priority to United States Provisional Patent Application Serial No.

61/791,023, filed March 15, 2013, entitled Rooster Tuil Suppression Apparatus. The subject

matter of this application is hereby incorporated by reference in its entirety

BACKGROUND OF THE INVENTION

Field of the Invention
i2] The present invention relates in peneral to the field of surface drive propellers for marine
vessels, and more particularly, to an apparatus for deflecting and shaping a rooster tail formed

by a surface drive propeller.

Discussion of the Related Axt

{3 Surface drive propellers are unique in the art of marine propulsion. Such drives operate
half in water and half out of the water in the planing wake region of a boat just behind the
transom. Having the propeller at the surface level reduces drag and reduces the vessel’s draft,
making the surface drive suitable for many applications where the owner 1s looking to reduce
fuel costs, increase speed, and create a more efficient vessel over other types of submersed
drives such as outboard, inboard, outboard/inboard, and pod applications. For these reasons,
for example, marine vessels equipped with surface drive propellers are employed by the

military organizations of several countries.

14]  Whether employing surface or other types of drives, propulsion devices ofien produce
unique byproducts such as wake formations. Surface drive propellers in particular are known

to produce the unigue byproduct of a large rooster tail, unlike other types of propellers/drives.

{5} The large rooster tail formed by a surface drive propeller is very large and forms an arch
of water spray that is large enough to be detected by radar. Possible radar detection exposes
the marine vessel, and its crew, to potential danger. This iy a particular concern for military

applications.
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{6} While radar detection of a rooster tail formed by surface drive propellers may be acceptable
for an average consumer, it may be undesirable for other reasons as well. For example, a large
rooster tail may impose a safety hazard to people being towed behind the marine vessel during
waterskiing or similar activity. The rooster tail may fmpede vision or present a general
nuisance. A large rooster tail may also be a hazard to other marine vessel operators, as it may
impede the operator’s vision. What is therefore needed is a device that can minimize the rooster
tail effects of surface drive propeller applications. What is also needed is a device that can
prevent a rooster tail from forming that is easily deployed, and easily retracted when deflection

is not needed,

SUMMARY AND OBJECTS OF THE INVENTION

{71 The preferred embodiments are directed to minimize the adverse effects of a rooster tail

formed from marine vessels powered with a surface drive propeller. An effect of the preseat
invention is to deflect and shape the rooster tail. This shaping may be accomplished with an
apparatus including a modifier supported either by the transom of the marine vessel, or the
drive hounsing of the surtace drive propeller. The modifier may include a modifier honsing and
a plurality of vanes rigidly fixed to the modifier housing. The modifier housing and the vanes
may be configured to collectively deflect the entive rooster tail in a direction substantially
parallel to a bottom surface of the marine vessel, In this regard, the adverse consequences of

operating a marine vessel with a large rooster tail are minimized.

{81 In one embodiment, the modifier housing may include a grid of rectangular channels with
a plurality of vertical and horizonial vanes. The vertical vanes may be oriented parallel to one
another, and the horizontal vanes may also be oriented parallel to one another to form the grid.
Az opening formed on a leading edge of each channel facing the tratsom and an opening on a
trailing edge of each channel opposite the leading edge formas & path for the water making the
rooster tail to iravel through. The vanes and channels may be configured to flow water making
up the toester tail into the leading edge and out of the trailing edge of the channels. The
channels work to deflect the rooster tail generated by the surface drive in a direction

substantially parallel to a bottom surface of the marine vessel.
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91 {n order to attach the modifier to the marine vessel, at least one attachment member may
be used to join the modifier to the transom of the marine vessel. The attachment member may
be configured to articulate the modifier into a deployed position to deflect the rooster tail, and

a retracted position to not deflect the rooster tail,

[10]  Inanother embodiment, the modifier may include a first end and a second end opposite the
first end. The first and second end may share g common, horizontal plane. The modifier may
have a curvature creating a center portion between the first and second end. The center portion
may also be above the common, horizontal plane due to the curvature. The modifier housing
may also have a leading edge facing the transom and a trailing edge opposite the leading edge
with a curvatare, This curvature helps defleet the rooster tail. A plurality of vanes may be
rigidly fixed to the center portion of the modifier housing, extending towards the common,
horizontal plane that also helps divect the deflected rooster tail. The modifier is attached to the
drive housing of the marine vessel and is configured to move with the drive housing as it moves

for steering purposes.

{11] A method of suppressing a rooster tail generated by a surface deive propetler is also herein
disclosed. The method preferably uses one of the above-mentioned devices, but may use any
other device as well. A modifier may be supported by at least one of a transom of a marine
vessel and a drive housing, The meodifier may include a modifier housing and a plurality of
vanes rigidly fixed to the modifier housing. By rigidly fixed it is meant that the vanes do not
move once they are installed into position, The modifier may be positioned so the modifier
housing and the vanes collectively deflect the entive rooster tail in a direction substantially

parallel to a bottom surface of the marine vessel or parallel to the surface of the water.

{12}  In one embodiment, the modifier may include a grid of channels formed with vanes rigidly
fixed to a modifier housing at approximately right angles. The vanes may include a first
plurality of parallel vanes vertically fixed to the modifier housing, and a second plurality of
parallel vanes horizontally fixed to the modifier housing. The modifier may be attached to a

transom of a boat with an attachment device, such that the channels are approximately parallel
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to the bottom of the hull. The attachment device may be configured to move the modifier
between two positions, an engaged position by lowering the modifier and allowing the modifier
to deflect the rooster fail in an approximately horizontal direction by passing the rooster tail
through the channels, and a disengaged position by lifting the modifier sufficiently so the
channels do not deflect the rooster tail. The non-deflected rooster tail includes a large, arch
shaped water spray. The deflected rooster tail includes a horizontal spray only slightly above

the water surface.

{13} A first portion of the modifier may be attached to the transom with an articulating
attachment such as a hinge, and be adjustable such that the modifier position may be set to
optimally contact the rooster tail. Optimal contact may occwr when the arched shape of the

raoster tail is deflected and is changed to a more hotizontal shape.

[14] A plurality of channsls may be formed with the first and second plurality vanes and the
modifier housing. The channels may be configured to receive the rooster tail on one end and
expel the rooster tail from an opposite end, forming a horizontal, deflected rooster tail only

slightly above the water surface.

18]  In another embodiment, the modifier may be attached to the drive housing. A curvature
may be included in the modifier housing i both a vertical and horizontal axis to optimally

deflect the rooster tgil.

{16] The modifier may be positioned such that it is placed in & position trailing a vertical plane
mtersecting the trailing face of the surface drive propelier. By trailing it is meant to define a
direction opposite the travelling direction when the propeller is moving the vessel forward. By
leading, it is meant to define the direction of travel when the propeller is moving the vessel

forward.

[17] These and other aspects and objects of the present invention will be better appreciated and
understood when cousidered in conjunction with the following description and the

accompanying drawings. It sheuld be understood, however, that the following description,
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while indicating preferred embodiments of the present invention, is given by way of illustration
and not of limitation. Many changes and modifications may be made within the scope of the
present invention without departing from the spirit thereof, and the invention includes all such

maoadifications.

BRIEF DESCRIPTION OF THE DRAWINGS

18] A clear conception of the advantages and features constituting the present inyention, and

of the construction and operation of typical mechanisms provided with the present invention,
will become more readily apparent by referring to the exemplary, and therefore non-limiting,
embodiments illustrated in the drawings accompanying and forming a part of this specification,
wherein like reference numerals designate the same elements in the several views, and i
which:

[19]  Fig 1illustrates a perspective view of a rooster tail modifier according te one embodiment;

128]  Fig. 2 illustrates a rear view of the rooster tail modifier of Fig. I

{21} Fig 3 illustrates a bottom view of the rooster tail modifier of Fig. 15

[22]  Fig 4illustrates aside view of a rooster fail modifier according to another embodinient;

{23]  Fig 5 illustrates a perspective view of the rooster tail modifier of Fig. 4;

{24] Fig. 6 illustrates a rooster tail being formed withoot a modifier;

[25] Fig. 7 illustrates a rooster tail being deflected with the device of Fig. 1; and

=

{26] Fig & illustrates a rooster tail being deflected with the device of Fig, 4.

{27} In describing the preferred embodiment of the invention which is illustrated in the
drawings, specific terminology will be resorted to for the sake of clarity. However, it is not
intended that the invention be limited to the specific terms so selected and it is to be understood
that each specific term includes all technical equivalents which operate in a similar manner to
accomplish a similar purpose. For example, the words “connected”, “attached”, or terms

similar thereto are often used. They are not limited to direct connection but include connection
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through other elements where such connection 1s recognized as being equivalent by those

skilled i the art,

DETAILED DESCRIPTION OF EMBODIMENTS

[28] The present invention and the various features and advantageous details thereof are
explained more fully with reference to the non-limiting embodiments described in detail in the

following description.

29]  Beginning with Fig. 1, a rooster tail modifier 10 is shown attached to a drive housing 12.
Preferably, the modifier 10 is constructed of a composite material; however, any other material
such as steel, aluminum, or wood may be vsed. The drive housing 12 includes a surface drive
propetler 14, Traditionally, surface drives produce a very large, arched water spray referred to
as a rooster tail. In order to suppress a vooster tail, the modifier 10 is attached to the drive
housing 12 and changes the shape of the output water from the propeller from a large, arched
water spray inte a spray that is substantially parallel with respect to a bottom surface of the

hoat, such as the hull, or the water surface,

{30] In order to more effectively deflect the rooster tail, a curved portion 16 is included on the
end of modifier 10. This curved portion redirects the flow of water output from the propeller(s)
S0 a3 to suppress a rooster tail from forming by causing the ocutput water to contact the bottom
surface of modifier 10. The medifier 10 1s also formed with g center portion 21 that includes a
curvature between a first end 19 and a second end 27 of the modifier 10. The curved center
portion 21 may be shaped to “hug™ the surface drive propelier 14, Preferably, the center portion
hugs 120° to 1807 of the surface drive propeller 14, although the center portion 21 may be

formed larger or smaller.

{31}  As shows m Figs. 1 and 2, vanes I8 may be included on the bottom surface of modifier
10, The vanes 18 may extend from a center portion 21 of the modifier 10 to assist in directing
the flow of the deflected rooster tail. Any number of vanes 18 may be included. Preferably, 4-

Svanes 18 are psed in the modifier 10 to help direet and shape the rooster tail as it is deflected.
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The vanes 18 are rigidly attached to the center portion 21 of the modifier 10, sach that onece

they are put in place they de not move with respect to the center portion 21,

{32]  Transitioning now to Fig. 3, a bottom view of the modifier 10 15 shown. From this angle,
the vanes 18 that help straighten and direct the flow of the output water are more clearly shown.
Preferably, the modifier 10 is fixed to the drive housing 12 so that it moves with the diive
housing as the marine vessel, which the modifier 10 is attached to, is trimmed and steered. The
modifier 10 is preferably attached to the frim and steering cylinders on the drive housing 12,
but may be attached on any portion of the drive housing 12. The modifier 10 may also be
retrofitted onto existing surface driven marine vessels, or included on marine vessels during

manutacture.

[33] A second embodiment, in the form of a grid modifier 44, is shown in Fig. 4. The grid
modifier 44 s also used to deflect the flow of the ontput water so as to suppress a rooster tail
from being formed by surface drive propeller 14, The grid modifier 44 includes a leading edge
23 and a trailing edge 25. In this embodiment, the grid modifier 44 is attached to the transom
28 of a marine vessel 30, and not the drive housing 12. One or more attachment cylinders 26
may be used to move the grid modifier 44 into position. A hinge 24 may be attached to a
leading edge 23 of the grid modifier 44 so that the attachment cylinders 26 may be refracted
and pivot the grid modifier 44 about the hinge 24, The hinge 24 and attachment cylinders 26
allow the grid modifier 44 fo be placed in @ deployed position as shown in Figs. 4 and 5 as well
as a retracted position in which the hinge 24 and attachment cylinders 20 rotate the grid
modifier 24 approximately 90° so it does not contact the rooster fail. Refracting the grid
modifier 44 is vseful {e.g., reduce drag) when the deflection of the rooster tail is not needed

such as when operating the vessel at low speeds.

[341 Moving on to Fig. 5, a perspective view of the grid modifier 44 attached to the transom 28
of the marine vessel 30 is shown. The grid modifier 44 may be formed in any size or shape
including eylindrical, oval, rectangular, irregular; and square. Preferably, the grid modifier 44
is as wide as about .75 to 1.5 tmes the diameter of the surface drive propeller 14, The gnd

modifier 44 is also preferably as high as about 0.25 to (.75 times the diameter of the surface
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drive propeller 14. The grid modifier 44 is also preferably as deep as about 0.25 to 0.5 times
the diameter of the surface drive propeller 14. While these are the preferable size dimensions,
any dimension that yields the desired rooster tail minimizing effect may be used to deflect the
rooster tail. For example; when multiple propeliers are used, a grid modifier 44 may be shaped
as wide as the entire transom 28 of the marine vessel 30 or multiple grid modifiers 44 may be
employed for each respective drive. Alternaiively, the grid modifier 44 may be attached

directly to the drive housing 12 and not be movable to a retracted and deployed position.

[33]  The grid modifier 44 preferably includes a plurality of horizontal vanes 34 and a plurality
of vertical vanes 36, The horizontal vanes 34 and vertical vanes 36 preferably intersect ach
other forming right angles. A modifier housing 22 may encase the vertical vanes 36 and
horizontal vanes 34 forming multiple channels 32, The channels 32 function gs a goide to
deflect the rooster tail. As a rooster tail is generated by the surface drive propeller 14, the
water enters each channel 32 at the leading edge 23 and exits the channel 32 at the trailing edge
23, As the rooster tail flows thwough the channel, the rooster tail is deflected to flow

substantially parallel with respect to the bottem surface of the boat or the surface of the water.

[36] The embodiment shown in Fig. 5 includes a total of nine channels formed in the grid
modifier 44. Any configuration of vertical and horizontal vanes 34, 36 may be used to form
any number of channels 32, In fact, the grid modifier 44 may include only horizontal vanes 34
eliminating the vertical vanes 36. In such a configuration, the channels would be formed
between cach horizontal vane 34 and also between each horizontal vane 34 and the modifier
housing 22. Preferably, the grid modifier 44 is positioned slightly above the centerline of the
surface drive propeller 14 or vertically raised, for example, a guarter of the radius from the
centerline of the surface drive propeller 14, The grid modifier 44 may also be formed out of

any material such as aluminum, steel, wood, but is preferably composite.

{371 The grid modifier 44 may have a slight effect on the trim of the marine vessel at low speeds.
when a rooster tail does not form; however, once the matine vessel 30 is traveling at planing

speeds, the grid modifier 44 will typically have no effect on the trim of the vessel.
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138] While the preferred position of each vertical vane 36 and horizontal vane 34 form right
angles with one another, they may be oriented in any position such that any angle is forined.
The vertical vanes 36 and horizontal vanes 34 may also be individually movable to fine tune

the deflection of the rooster tail.

139]  Fig. 6 shows a surface drive propelier 14 fitted onto a marine vessel 30, As no modifier is
used, the un-deflected rooster tail 38 may be seen to form a large arch of spray. Fig. 7, on the
other hand, shows a modifier 10 attached to the drive housing 12 of a surface drive propeller
14, The deflected rooster tail 40 is shown to flow more parallel with the surface of the water
and hull of the marine vessel 30. Additionally, Fig. 8 shows the grid modifier 44 forming a
deflected rooster tail 42 that alse flows more parallel with the surface of the water and the hull
of the marine vessel 30, Tn this way, with particular reference to military use of surface drives,
the signature rooster tail normally exhibited by a surface drive propeller, which is radar

detectable, is virtually eliminated.

{407  Although the preferred embodiments contemplated by the inventors of carrying out the
present invention are disclosed above, practice of the present invention is not limited thereto.
It will be manifest that various additions, modifications and rearrangements of the featores of
the present invention may be made withont deviating from the spirit and scope of the

underlying inventive concept.
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CLAIMS
What is claimed is:
1. An apparatug that suppresses output water generated by a marine surface drive,

{he apparatus comprising:

a medifier supported by at least ong of a transom of g marine vessel and a drive
housing; and

wherein the modifier includes a modifier housing and a plurality of vanes rigidly
fixed to the modifier housing, and wherein the modifier housing and the vanes are
configured to collectively deflect the output water 1n g direction substantially parallel to.a

bottom surface of the marine vessel and thus minimize the generation of a rooster tail.

2. The apparatus of claim 1, the apparatus further comprising;

a grid of rectangular channels with a plurality of vertical and horizontal vanes;
and

an opening on a leading edge of each channpel facing the transom and an epening

on a trailing edge of each channel opposite the leading edge.

3. The apparatus of ¢laim 2, wherein the channels are configured to flow the output
water into the leading edge and out of the trailing edge and deflect the outpnt water
generated by the surface drive in a direction substantially parallel to a bottom surface of

the marine vessel,

4. The apparatus of claim 3, the apparatas further comprising:

at least one attachment member joining the modifier to the transom of the marine
vessel; and

wherein the attachment member is configured to articulate the modifier into a
deployed position to deflect the output water and a retracted position to not deflect the

gutput water.

10
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3. The apparatus of claim 4, wherein the plurality of vanes melndes pavallel vanes
vertically fixed to the meodifier housing and parallel vanes horizontally fixed to the

modifier housing.

6. The apparatus of claim [, the apparatus further comprising at least one attachunent
member joining the modifier to the drive housing in a position trailing a propeller of the

surface drive.

7. The apparatus of claim 6, wherein the modifier further includes:

a first end and a second end opposite the first end, the first and second end
sharing a commen, horizontal plane;

a leading edge facing the transom and a tratling edge opposite the leading edge
with a curvature;

a center partion between the first end and the second end, the center portion

extending above the comnon, horizontal plane.

8. The apparatus of claim 7, wherein the plurality of vanes rigidly fixed to the center

portion of the modifier bousing extend toward the common, horizontal plane,

9. The apparatus of clain 1, wherein the modifier is configured {0 articulate with

respect to the drive housing,

10. A method of suppressing a rooster tail generated by a surface drive propeller
comprising the steps of:

providing a modifier supported by at least one of a transom of a marine vessel
and a drive housing, wherein the modifier includes a modifier housing and 4 plarality of
vanes rigidly fixed to the modifier housing; and

positioning the modifier so the modifier housing and the vanes collectively deflect
water output from the surfice drive in a direction substantially parallel to a bottom

surface of the matine vessel.

11
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11.  Themethod of claim 10, further comprising the steps ofl

providing the modifier with a grid of chanpels formed with the plurality of vanes
aligned vertically and horizontally at approximately right angles; and

attaching the modifier to a transom of a boat such that the channels are

approximately paralle] to a hull surface of the boat.

12, The method claim 11, further comprising the steps of:

articulating the modifier into two positions:

an engaged position by lowering the modifier and allowing the modifier to deflect
the output water in an approximately horizontal divection by passing the output water
through the channels; and

a disengaged position by lifting the modifier sufficiently so the channels do not

cotact the output water.

13, The method of ¢laim 11, further comprising the steps of:
attaching a first portion of the modifier to the transom with an articulating
attachiment; and

adjusting the modifier position to optimally capture the output water.

{4,  The method of claim 10, further comprising the steps of
attaching the modifier to the drive housing; and
providing a curvature to the modifier housing in both a vertical and hortzontal

AXis.

15.  The method of claim 14, further comprising the steps oft
locating the modifier in a position trailing # vertical plane intersecting the surface

drive propeller.
16. A rooster tail suppressor for a surface drive propeller comprising:

a modifier attached to the transom of a boat and inchuding & modifier housing;

a first plurality of parallel vanes vertically fixed to the modifier housing; and

12
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a second plurality of parallel vanes horizontally tixed to the modifier housing; and

wheretn the first and second plurality of vanes form right angles to one another
respectively, and are configured to deflect output water generated by the swtace drive
propetier in a direction approxintately paralie] to the surface of the water when the

modifier is in a deployed position,

17.  The wooster tail sappressor of elaim 16, further comprising at least ote attachment

deviee joining the meodifier to a transom of 4 marine vessel.

18, The rooster tail suppressor of claim 18, wherein the modifier housing is

configured to partially swrround the first and second plurality of parallel vanes.

19, The rooster tail suppressor of claim 16, further conyising a plurality of channels
formed with the first and second plurality of parallel vanes and the modifier housing,
wherein the channels are configured to receive the output water on one end and expel the

output water from an opposite end.

20, The rooster tail suppressor of claim 17, wherein the attachment device is
configured to move the modifier in the deployed position to deflect the output water in a
direction substantially parallel with a bottom surface of the boat and also move the

modifier into a retracted position allowing a4 rooster tail to form.

13
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