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MARINE PROPELLER BLADES WITH 
REVERSE CUPPNG 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

0002. Not applicable. 

NAMES OF THE PARTIES TO AJOINT 
RESEARCH AGREEMENT 

0003) Not applicable. 

INCORPORATION-BY-REFERENCE OF 
MATERIALSSUBMITTED ON A COMPACT 

DISC 

0004) Not applicable. 

BACKGROUND OF THE INVENTION 

0005 1. Field of the Invention 
0006. The present invention relates to marine propellers. 
More particularly, the present invention relates to marine 
propellers wherein the power is enhanced when the propeller 
is rotated in a reverse direction. The present invention also 
relates to reverse cupping as applied to marine propeller 
blades. 
0007 2. Description of Related Art Including Information 
Disclosed Under 37 CFR 1.97 and 37 CFR 1.98 
0008. A propeller is the most common propulsor on ships 
and boats. Propellers serve to impart momentum to a fluid 
which causes force to act on the ship. The ideal efficiency of 
any size propeller is that of an actuator disk in an ideal fluid. 
An actual marine propeller is made up of sections of helicoi 
dal surfaces which act together so as to “screw’ through the 
water. Three, four or five blades are the most common in 
marine propellers, although designs which are intended to 
operate at reduced noise will have more blades. The blades 
are attached to a hub. With fixed pitch propellers, the blades 
and the hub are usually part of a single casting. 
0009 Cavitation is the formation of vapor bubbles in 
water nearing a moving propeller blade in regions of low 
pressure due to Bernoulli’s principle. It can occur if an 
attempt is made to transmit too much power or if the propeller 
is operating at a very high speed. Cavitation can waste power, 
create vibration and wear, and cause damage to the propeller. 
It can occur in many ways on a propeller. The two most 
common types of propeller cavitation are Suction side Surface 
cavitation and tip Vortex cavitation. 
0010. Suction side cavitation forms when the propellers 
operating at high rotational speeds are under heavy load. The 
pressure on the upstream surface of the blade can drop below 
the vapor pressure of the water, resulting in the formation of 
a vapor pocket. Under Such conditions, the change in pressure 
between the downstream surface of the blade and the suction 
side is limited, and eventually reduced as cavitation is 
increased. When most of the blade surface is covered by 
cavitation, the pressure difference between the pressure side 
and the suction side of the blade drops considerably, as does 
the thrust produced by the propeller. Operating the propeller 
under these conditions wastes energy, generates considerable 
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noise, and as the water bubbles collapse it rapidly erodes the 
screw's Surface due to localize shockwaves against the blade 
Surface. 
0011. One of the problems which is frequently encoun 
tered in operating a marine vehicle in reverse results from 
cavitation of the water at the trailing face of each blade on the 
propeller. As the submerged propeller is rotated in water, the 
water accelerates around the edges of each blade, causing a 
reduction in water pressure at the trailing face of the blade 
until the pressure of the water eventually reaches the vapor 
pressure of the water. Consequently, cavitation occurs at the 
trailing face of the blade as the water vaporizes in small 
bubbles of airform in the water. Cavitation of the water at the 
trailing face of each blade when the vehicle is operated in 
reverse typically results in vibration of the propeller and may 
compromise the reverse thrust capability of the marine 
vehicle. 
0012. In certain marine applications, such as in tugboats, 
the propellers are inefficiently adapted for reverse operation. 
Many tugboats are utilized to transport barges of a consider 
able length and a considerable weight. As such, when it is 
desired to slow or stop the movement of the barges, the 
propellers of the tugboat are reversed so as to eventually slow 
the tugboat and the associated barges. Unfortunately, the 
slowing or stopping of the tugboat may take an extreme 
distance (up to one mile) because of the inefficiency caused as 
a result of the reverse operation of the propeller. As such, a 
need has developed to improve the efficiency of the propeller 
when in the reverse direction. There is also a need to provide 
Such reverse efficiency for the stopping of large loads trans 
ported or moved by tugboats. 
0013. In the past, various patents have issued relating to 
marine propellers. For example, U.S. Pat. No. 1,623,868, 
issued on Apr. 5, 1927 to J. Fischer, describes a marine pro 
peller that has a hub with blades radiating therefrom. Each 
blade has leading and trailing faces. The transverse curvature 
of the trailing face is greater than that of the leading face from 
a point inwardly of the leading edge of the blade to point 
inwardly from the trailing edgethereof. The blade is provided 
along its trailing edge with a transversely curved fin of gradu 
ally decreasing width from its inner to its outer end and 
merging at its outer end with the margin of the leading face of 
the blade near the tip of the blade. The free margin of the fin 
overhangs the leading face for a major distance of the length. 
(0014 U.S. Pat. No. 3,033,293, issued on May 8, 1962 to 
O. L. Bihlmire, discloses a boat propeller that includes a 
nylon base material. The blades include a plurality of rein 
forcing ribs extending on the forward surface of each blade. 
The rear surface is smooth and unobstructed. 

0015 U.S. Pat. No. 4,778,419, issued on Oct. 18, 1988 to 
Bolle et al., discloses a reversed thrust propeller that includes 
a propeller shaft, a lower unit rotatably Supporting the pro 
peller shaft, and a propeller adapted to be submerged in water 
and including an inner hub connected to the propeller shaft. 
The propeller includes an outer hub connected to and spaced 
from the inner hub so as to define a propeller exhaust pas 
sageway having an inlet in communication with the lower unit 
exhaust passageway. A plurality of blades extend from the 
outer hub rearwardly of the inlet. 
0016 U.S. Pat. No. 5,470,263, issued on Nov. 28, 1995 to 
Griffiths et al., teaches amarine drive that has a reverse thrust 
cup on the propeller shaft between the propeller hub and the 
rear retaining nut. The reverse thrust cup permits the propeller 
hub to slide on the propeller shaft fore and aft. When the 
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marine dive is in the forward direction, the rearward thrust of 
the propeller forces the propeller hub to the forward position 
thereby directing engine exhaust out of the rear of the propel 
ler hub. When the marine drive is in the reverse direction, the 
forward thrust created by the propeller hub forces the propel 
ler hub to the rearward position thereby directing exhaust out 
a forward exhaust opening forward of the propeller blade so 
as to increase the reverse thrust of the marine drive. 
0017 U.S. Pat. No. 5,791,874, issued on Aug. 11, 1998 to 
W. P. Lang, describes a marine propeller including a hub 
rotatable about a longitudinal axis and having a plurality of 
blades extending outwardly from the hub. Each of the propel 
ler blades includes a fixed propellerblade stem and a remov 
able cup extension. The cup extension defines the trailing 
edge of each propellerblade and is removably mounted to the 
propeller blades stem. The cup extensions can be selectively 
removed from the blade stands and new cup extensions 
attached in order to modify the amount of cupping included 
on the propeller. 
0018 U.S. Pat. No. 6,390,776, issued on May 21, 2002 to 
D. Gruenwald, shows a marine propeller with increased per 
formance in reverse. The marine propeller has a hub and a 
multiplicity of blades extending radially outwardly. A portion 
of the trailing edges of some or all of the blades are modified 
the lessen interference betweenblades and increase the bite of 
those blades when operated in reverse. 
0019 U.S. Pat. No. 7,637,722, issued on Dec. 29, 2009 to 
Koepsel et al., teaches a marine propeller that is provided with 
three blades. The blades have a skew angle of approximately 
33° and a break angle of approximately 28.5°. A blade area 
ratio is provided of approximately 60°. The rake is progres 
sive. Each of the blades is tail-loaded. 
0020 U.S. Pat. No. 8,636,469, issued on Jan. 28, 2014 to 
C. S. Powers, shows a marine propeller with a reverse thrust 
cup. The marine propeller includes a propeller hub, and pro 
pellerblades each having a leading blade face and a trailing 
blade face provided on the propeller hub. A reverse thrust cup 
is provided in the trailing blade face of each of the propeller 
blades. 
0021. It is an object of the present invention to provide a 
marine propeller that has reverse thrust cupping. 
0022. It is another object of the present invention provide 
a marine propeller that enhances power when the propeller is 
operating in the reverse direction. 
0023. It is another object of the present invention to pro 
vide a marine propeller that enhances efficiency and reduces 
fuel consumption when in the reverse direction. 
0024. It is another object of the present invention to pro 
vide a marine propeller that is easy to manufacture, easy to 
use and relatively inexpensive. 
0025. These and other objects and advantages of the 
present invention will become apparent from a reading of the 
attached specification and appended claims. 

BRIEF SUMMARY OF THE INVENTION 

0026. The present invention is a marine propeller appara 
tus that includes a blade having a facing Surface and a back 
Surface. The blade has a leading edge and a trailing edge, 
along with an outer edge. A cup is affixed to the back Surface 
of the blade. The cup is in spaced relation to the trailing edge 
and in spaced relation to the outer edge. 
0027. In the present invention, the blade has a variable 
thickness between the leading edge and the trailing edge. The 
blade has a greatest thickness in an area between the leading 
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edge and the trailing edge. The cup is affixed to the blade at 
this greatest thickness. The cup has a curvature corresponding 
to a curvature of the blade. The cup is positioned in an area 
corresponding to 80 to 90% of the radius of the blade. The cup 
is also positioned in a location corresponding to 2/3 of the 
width dimension of the blade. In particular, the cup is posi 
tioned approximately 2/3 of the width dimension from the 
leading edge. The cup will extend outwardly of the back 
surface of the blade for distance between 3/8 inch and /2 inch. 
0028. In the present invention, the blade is rotatable in a 
forward direction and a rearward direction. As used herein, 
the leading edge is the leading edge of the blade when the 
blade is rotated in the rearward direction. The cup can also be 
mechanically affixed, such as by bolting, to the blade. The cup 
is a generally longitudinal member. In the preferred embodi 
ment the present invention, the cup has a generally curved 
outer Surface. 
0029. In the present invention, the marine propeller 
includes a plurality ofblades that extend radially outwardly of 
the hub. A plurality of cups, of the type described herein 
above, are respectively affixed to the plurality of blades. 
0030 This foregoing Section is intended to describe, with 
particularity, the preferred embodiments of the present inven 
tion. It is understood that modifications to this preferred 
embodiments can be made within the scope of the present 
invention. As such, this Section should not to be construed, in 
any way, as limiting of the broad scope of the present inven 
tion. The present invention should only be limited by the 
following claims and their legal equivalents. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0031 FIG. 1 is rearward view of the marine propeller in 
accordance with the preferred embodiment of the present 
invention. 
0032 FIG. 2 is a side elevational view of the marine pro 
peller in accordance with the preferred embodiment of the 
present invention. 
0033 FIG. 3 is a cross-sectional view of the blade of the 
marine propeller of the present invention. 
0034 FIG. 4 is a cross-sectional view of the blade of the 
marine propeller the present invention showing an alternative 
technique for the attachment of the cup. 
0035 FIG. 5 is an isolated view of a single blade of the 
marine propeller of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0036 Referring to FIG. 1, there is shown the marine pro 
peller 10 in accordance with the preferred embodiment of the 
present invention. The marine propeller 10 includes a first 
blade 12, a second blade 14 and a third blade 16. Blades 12, 14 
and 16 are arranged so as to extend outwardly of a hub 18. The 
hub 18 includes an interior 20 suitable for securing the pro 
peller 10 to the shaft of a marine vessel, such as a tugboat. 
FIG. 1 illustrates a rearward view showing the back surfaces 
of the blades 12, 14 and 16. 
0037. In FIG. 1, it can be seen that the blade 12 has a first 
edge 22 and a second edge 24. When the marine propeller 10 
is in the reverse mode, the first edge 22 will be the leading 
edge and the second edge 24 will be the trailing edge. Simi 
larly, the second blade 14 includes a leading edge 26 and a 
trailing edge 28. The third blade 16 includes a leading edge 30 
and a trailing edge 32. 
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0038. As can be seen in FIG. 1, a cup 32 is affixed to the 
back face 34 of the first blade 12. Another cup 36 is affixed to 
the back surface 38 of the blade 16. Another cup 40 is affixed 
to the back surface 42 of the blade 14. Cups 32.36 and 40 are 
considered as reversed thrust cuppings. As such, they coop 
erate with the flow of water across the back surfaces 34, 38 
and 42 of blades 12, 16 and 14 during the reverse rotation of 
the marine propeller 10. 
0039. The first blade 12 has an outer edge 44. It can be seen 
that the cup 32 is in spaced relationship to the second edge 24 
and in spaced relationship to the outer edge 44. Similarly, the 
blade 14 has an outer edge 46. The cup 40 is positioned in 
spaced relationship to the trailing edge 28 and also in spaced 
relationship to the outer edge 46. The blade 16 also has an 
outer edge 48. The cup 36 is positioned in spaced relationship 
to the trailing edge 32 and also in spaced relationship to the 
outer edge 48. Importantly, in the present invention, it can be 
seen that each of the cups 32, 36 and 40 is located in an 
identical location on each of the blades. It is important that 
these cups are positioned in identical locations on the blades 
so as to avoid possible vibration problems associated with 
unbalanced blades. Also, each of the cups 32, 36 and 40 
should have a similar weight and Volume. Once again, the 
proper balancing of the cups 32, 36 and 40 will serve to 
properly balance the blades 12, 14 and 16 and further avoid 
vibration problems. 
0040 FIG. 2 is a side view of the marine propeller 10 of the 
present invention. In particular, FIG. 2 shows blades 12, 16 
and 14. The blade 12 of the marine propeller 10 includes a 
facing surface 50 and a back surface (not shown). Similarly, 
the blade 14 of the marine propeller 10 includes the back 
surface 42. The blade 16 has a facing surface 52 and a back 
surface 38. The cup 40 is illustrated as positioned on the back 
surface 42 of the blade 14. 

0041 FIG. 3 is a cross-sectional view of the blade 12. In 
particular, it can be seen that the blade 12 has a variable 
thickness from the first edge 22 to the second edge 24. The 
cup 32 is affixed to the back surface 34 of the blade 12 in a 
location corresponding to the greatest thickness of the blade 
12. There is a surface 60 that extends from the cup 32 to the 
second or trailing edge 24. In normal use, when the blade 12 
rotates in the reverse direction, the flow of water will pass 
over the back surface 34 and eventually encounter the cup 32. 
Cup 32 will serve to kick the molecules so as to make them 
travel further before passing over the trailing edge 24. This 
will generate greater lift. This also serves to reduce cavitation 
in the section 30 past the cup 32 toward the trailing edge 24. 
0042. In FIG. 3, the cup 32 is illustrated as having agen 
erally curved outer surface. In the preferred embodiment of 
the present invention, cup 32 can be affixed to the back surface 
34 in the form of a welding bead. Generally, the cup 32 will 
extend outwardly of the back surface 34 for distance of 
between 3/8 inch and /2 inch. The cup 32 is generally in a 
location corresponding to 2/3 of the width dimension of the 
blades 12 from the leading edge 22 toward the trailing edge 
24. 

0.043 FIG. 4 shows an alternative embodiment of the 
blade 70 of the present invention. In blade 70, the cup 72 is 
mechanically attached to the back surface 74 of the blade 70. 
In particular, the cups 72 includes flanges 76 and 78 that 
extend outwardly therefrom. Flanges 76 and 78 are secured to 
the blade 70 through the use of respective bolts 80 and 82. As 
Such, in this embodiment of the present invention, a pair of 
holes can be drilled through the thickness of the blade 70. The 
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bolts 80 and 82 can be installed through holes in the flanges 76 
and 78. Ultimately, a fastener can be used so as to secure the 
bolts 80 and 82 in place on the opposite face of the blade 70. 
0044 FIG. 5 illustrates the arrangement of the cup 32 on 
the blade 12. It should be noted that each of the other blades 
14 and 16 will have an identical configuration. The blade 12 
extends outwardly of the hub 18. Hub 18 includes an interior 
opening 20 which the can be secured to the shaft of a motor of 
the marine vessel. 

0045. In FIG. 5, it can be seen that the cup 32 has a 
curvature generally corresponding to the curvature of the 
blade 12. The cup 32 is illustrated as positioned in an area 
(illustrated by broken lines 90 and 92) that is approximately 
80 to 90% of the radius of the blade 12. The cup 32 is located 
at a location corresponding to 2/3 of the width from the leading 
edge 22 toward the trailing edge 24. The cup 32 is properly 
spaced from the trailing edge 24 in the manner illustrated 
hereinabove. The end 94 of the cup 32 is also spaced from the 
outer edge 44 of blade 12. 
0046 Throughout the reverse rotation of the propeller 10 
of the present invention, the trailing blade edge of each blade 
presents agentle angle of attack to the water So as to minimize 
cavitation and drag on the propeller 10. Water initially 
traverses the leading blade edge and then flows across the cup 
surface. The cup tends to deflect the trajectory of the water 
away from the blade. Consequently, cavitation of the water at 
the cup is eliminated or Substantially reduced. This enhances 
the reverse thrust of the marine vessel as well as enabling the 
operator of the marine vessel to more precisely control the 
reverse speed on the body of water. 
0047. In operation, the propeller 10 of the present inven 
tion is particularly applicable for use in association with 
tugboats. These tugboats exhibit a great deal of power. The 
tugboats are often used to push on larger vessels or barges. 
Whenever barges are transported by tugboats, it is important 
to be able to effectively slow or stop the momentum of such 
heavy and long lengths of barges. As such, the present inven 
tion utilizes the reverse thrust cup so as to improve stopping 
efficiency of the tugboat when in the reverse direction. 
0048. The foregoing disclosure and description of the 
invention is illustrative and explanatory thereof. Various 
changes in the details of the illustrated construction can be 
made within the scope of the appended claims without depart 
ing from the true spirit of the invention. The present invention 
should only be limited by the following claims and their legal 
equivalents. 

I claim: 
1. An apparatus comprising: 
a blade having a facing Surface and a back Surface, said 

blade having a leading edge and a trailing edge, said 
blade having an outer edge; and 

a cup affixed to said back Surface of said blade, said cup 
being in spaced relation to said trailing edge and in 
spaced relation to said outer edge 

2. The apparatus of claim 1, said blade having a variable 
thickness between said leading edge and said trailing edge, 
said blade having a greatest thickness in an area between said 
leading edge and said trailing edge, said cup affixed to said 
blade at said greatest thickness. 

3. The apparatus of claim 1, said blade having a curvature, 
said cup having a curvature corresponding to said curvature of 
said blade. 
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4. The apparatus of claim 1, said blade having a radius, said 
cup positioned in an area between 80% and 90% of said 
radius. 

5. The apparatus of claim 1, said blade having a width 
dimension between said leading edge and said trailing edge, 
said cup positioned at a location corresponding to 2/3 of said 
width dimension. 

6. The apparatus of claim 1, said cup extending outwardly 
of said back surface of said blade for a distance between 3/8 
inch and /2 inch. 

7. The apparatus of claim 1, said blade rotatable in a for 
ward direction a rearward direction, said leading edge being 
in a rearward direction. 

8. The apparatus of claim 1, said cup being mechanically 
affixed to said blade. 

9. A propeller comprising: 
a plurality of blades extending radially outwardly of a hub, 

each of said plurality of blades having a facing Surface 
and a back Surface, each of said blades having a first edge 
and a second edge and an outer edge; and 

a plurality of cups respectively affixed to said plurality of 
blades, each of said plurality of cups affixed to said back 
Surface of the blade, said cup being in spaced relation 
ship to said second edge and in spaced relationship to 
said outer edge. 

10. The propeller of claim 9, each of said blades having a 
variable thickness between said first edge and said second 
edge, each of said blades having a greatest thickness in an area 
between said first edge and said second edge, the cup affixed 
to the blade at said greatest thickness. 

11. The at the propeller of claim 9, each of said plurality of 
blades having a curvature, each of said plurality of cups 
having a curvature corresponding to the respective curvature 
of the blade. 

12. The propeller claim 9, each of said plurality of blades 
having a radius, the cup positioned in an area corresponding 
to 80% to 90% of the radius. 
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13. The propeller of claim 9, each of said plurality of blades 
having a width dimension between said first edge and said 
second edge, the cup positioned at a location corresponding to 
2/3 of the width dimension from said first edge. 

14. The propeller of claim 9, the cup extending outwardly 
of the back surface of the blade for a distance of between 3/8 
inch and /2 inch. 

15. The propeller of claim 9, said plurality of blades being 
rotatable in a forward direction and a rearward direction, said 
first edge being a leading edge when in said rearward direc 
tion, said second edge being a trailing edge when in said 
rearward direction. 

16. The propeller of claim 9, each of said plurality of cups 
being respectively mechanically affixed to each of said plu 
rality of blades. 

17. A reverse cupping apparatus comprising: 
a blade having a forward Surface and a rearward Surface, 

said blade having an outer edge and a first edge and a 
second edge opposite said first edge, said blade having a 
radius extending from a hub to said outer edge; and 

a cup affixed to said rearward Surface of said blade, said cup 
extending generally longitudinally along said blade, 
said cup having one end spaced from said outer edge of 
said blade, said cup being in spaced relation to said first 
edge and in spaced relation to said second edge, said cup 
extending for a distance less than a length of said radius. 

18. The reverse cupping apparatus of claim 17, said blade 
having a greatest thickness in an area between said first edge 
and said second edge, said cup positioned at said greatest 
thickness. 

19. The reverse cupping apparatus of claim 17, said blade 
having a width dimension between said first edge and said 
second edge, said cup positioned at a location approximately 
2/3 of said width dimension from said first edge. 

20. The reverse cupping apparatus of claim 17, said blade 
having a curvature, said cup having a curvature correspond 
ing to said curvature of said blade. 

k k k k k 


