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This invention relates to a marine propeller assembly, 
and more particularly to a controllable, adjustable pitch 
marine propeller assembly for commercial boats. The 
loads required to be propelled on commercial boats vary 
greatly. With each variance in load, it is extremely ad 
vantageous to be able to change the propeller pitch ex 
acting amounts for optimum engine loading. Using fish 
ing trawlers as an example, when the empty trawler goes 
out to Sea, the optimum propeller pitch is completely 
different from that required for slow trolling, or for the 
return trip under load. 
Mechanisms are currently provided for reversing the 

pitch of a propeller assembly. These ordinarily employ 
a hollow drive shaft to the propeller hub. A controlling 
pressure fluid actuates the propeller in reverse direction 
against the bias of a spring which normally holds the 
propeller in the forward direction. The hollow shaft 
principle is expensive, however, and does not enable a 
control unit to be attached to a conventional propeller 
mechanism without major rebuilding of the drive train. 
These known assemblies are difficult and expensive to 
repair. Further they do not provide accurate control 
lable pitch movement of the blades, but rather a two 
position forward-reverse action. Other controllable pitch 
propeller adjustment devices have also been devised. 
However, these involve complex mechanism with hol 
low shafting, and the like. 

It is an object of this invention to provide a control 
lable pitch propeller which has a practically unlimited 
selection of propeller pitch angles in the forward direc 
tion to enable the propeller pitch to match the particular 
load conditions exactly, yet has a relatively simple struc 
ture. Another object of this invention is to provide such 
an assembly which can be attached to a conventional 
propeller drive shaft, enables controlled accurate blade 
pitch adjustment to suit light loads, heavy loads, high 
speeds, low speeds, or intermediate speeds, has double 
acting control, and yet has a relatively small number 
of interfitting parts. The mechanism does not utilize 
or require a hollow drive shaft, and enables initial in 
stallation and subsequent repairs to be relatively simple. 
Another cbject of this invention is to provide a con 

trolled pitch marine propeller assembly that will maintain 
its position at a set pitch angle even if the hydraulic unit 
should fail. 

These and several other objects of this invention will 
become apparent upon studying the following specifica 
tion in conjunction with the drawings, in which: 

FIG. 1 is a side, elevational, fragmentary view of the 
stern of a boat showing the novel propeller assembly 
mounted to the drive shaft; 

FIG. 2 is an enlarged, fragmentary, plan view of the 
novel propeller assembly; 
FIG. 3 is a sectional, side elevational view of the ap 

paratus taken on plane III-III of FIG. 2; and 
FIG. 4 is a perspective view of the reciprocable, fluid 

actuated, two way, piston sleeve and integrally connected 
camming sleeve. - 
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Referring now specifically to the drawings, the novel 

propeller assembly iO is shown mounted to the stern of 
a boat 12, such as a commercial fishing boat. The front 
end of the assembly is connected to a solid boat drive 
shaft 14. Its back end is mounted by a hollow support 16 
attached to the boat. Hydraulic conduits lead through 
this hollow support 6 in a manner to be described. 
The propeller assembly io includes the front propeller 

hub i8, a central housing section 20, and a fixed rear end 
cap 22. A plurality of propeller blades 24, usually three, 
project radially in an equally spaced manner from pro 
peller hub 18. Each of the blades of the propeller has 
a propeller shaft, e.g., shaft 26, received in and retained 
by the housing assembly. The inner end of propeller 
shaft includes a peripheral outwardly, radially extending 
flange 28 received in a pair of annular L-shaped bear 
ings fitted together to form a bearing 30 U-shaped in 
cross-sectional configuration. 
A cam follower pin 32 and its peripheral bearing 

sleeve 34 extend axially from the inner end of the pro 
peller shaft, offset from the center line of the propeller 
shaft. The three cam follower pins of the three blades 
interfit in three respective diagonal slots 38a, 38b, and 
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38c, formed at specific, like, acute angles, in the extended 
annular camming sleeve 40. This cylindrical sleeve is 
fitted axially within the housing of the propeller shaft 
assembly. The sleeve also includes three cutout portions 
42 which interfit with three rearwardly extending guide 
portions 44 of the propeller hub to maintain a constant 
rotational relationship between the propeller hub and 
camming sleeve. 
The integral opposite end of this camming sleeve com 

prises a fluid actuated axially shifting, two-way piston 
sleeve. It has a pair of radially extending annular flanges 
46 and 48 spaced from each other by an intermediate pe 
riphéral recess 50. Annular seals such as O-rings 52 and 
54 are inserted in receiving slots in these flanges 46 and 
48 respectively. These seal the piston sleeve to the inner 
cylindrical wall 60 of central housing section 62. The 
axial rear end of the hollow piston sleeve is closed by the 
partition head 66 (FIG. 3). 
The hollow piston sleeve has an interior fluid contain 

ing chamber 70. It receives the specially configurated 
sleeve guide and shaft cover nut 72. This nut is thread 
edly attached to the threaded rear end 74 of drive shaft 
14. The end of the shaft is received by the propeller hub 
through a front opening, and is retained by a washer 77, a 
first nut 76, and the special locking nut 72. A set screw 
78 secures nut 72 to the threaded end of the shaft. 
The tapered end of the drive shaft is affixed in its ro 

tational relationship to the propeller hub by a slot and 
key combination 83. A plurality of bolts 32 secure the 
propeller hub to the housing section 62 after the propeller 
shaft assembly and the drive shaft assembly are secured 
in the housing. Special nut 72 includes a front periph 
eral, outwardly extending flange 86 receiving an annular 
seal 88 to prevent fluid passage to the forward assembly. 
It also includes a rearwardly positioned radially extending 
diagonal peripheral flange 90 which maintains alignment 
of the piston sleeve as it is reciprocated. Reciprocation 
of the sleeve causes caming slots 38a, 33b, and 38c to 
be axially shifted also. This rotationally shifts the po 
sition of the camming pins to rotate the propeller shafts 
and blades due to the offset position of the cam follower 
p1nS. 
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The action of the camming sleeve and the piston sleeve 
is two-way, and can be controlled to give any particular 
intermediate position between the two extreme positions 
of the piston, one of which is shown in FIG. 3, and the 
other of which would be with end 66 adjacent flange 90 
of nut 72. 
The slots 38a, 38b, and 38c are purposely formed at a 

small acute angle of about 22 or less with respect to a 
line along the surface of sleeve 40 and parallel to the axis 
of the sleeve. This causes the sleeve and blades to re 
main in fixed positions in case of fluid pressure failure, 
since water force on the propeller blades cannot rotate 
the blades. 
The piston sleeve assembly is controlled by the en 

trance and exit of hydraulic fluid. This hydraulic fluid 
is introduced through the fixed or stationary rear end cap 
22. This cap remains stationary due to its connection 
with support 16, while the other portions of the assembly 
rotate. The cap may actually vary widely in detail pro 
vided it includes mounting means, fluid passage means, 
and connection means to the rest of the assembly. A 
transition ring 94 is positioned between the particular cap 
shown and central housing 62. This ring is secured to 
housing 62 by bolts 96. The ring has a rearwardly ex 
tending, generally cylindrical, peripheral flange 100 which 
extends into the cap assembly. It also has a rearwardly 
extending axial plug 102 attached by nuts 104 to the 
center of ring 94. These two elements rotate with the 
ring and housing assembly. 
The cap includes a generally cylindrical annular collar 

06 between ring 100 and plug 102 secured by bolts 110. 
A cover plate 112 is positioned at the rear end of the 
assembly to seal off plug 102 from the water. A pair of 
annular seals 114 is in constant rubbing contact with the 
cooperative, spring biased, rotating seal elements 116 to 
prevent water entry into the hydraulic fluid chamber 121. 
The piston sleeve is reciprocated forwardly toward the 

propeller shaft from the position illustrated in FIG. 3 by 
hydraulic fluid flowing under pressure into rear chamber 
120. Entry is made through passageway 122, annular 
chamber 124, passageway 126, through the center of nuts 
104 into chamber 120. 

Reciprocation of the sleeve in the opposite direction 
is achieved by entry of pressurized fluid into chamber 
70, between nut 72 and inner face of head 66. This is 
achieved by transfer of fluid through passageway 130, 
annular chamber 121, passageway 132, passageway 134 
in housing section 62, annular chamber 50, passageway 
136 in the piston sleeve, annular chamber 138 around the 
periphery of nut 72, and passageway 140 through the nut 
into chamber 70. 

In operation, it has been found that the mechanism is 
completely dependable, and actually enables accurate 
angular pitch adjustment of propeller shaft blades while 
remaining in the forward driving condition. It com 
prises an adjustable pitch propeller with hydraulic actua 
tion in both directions. It has been found that with the 
Small angle of the cam follower and slot combination, 
even if the hydraulic fluid system fails, the torque im 
parted to the blades by the water does not cause the 
blade pitch to shift. Rather, they remain constant and 
fixed at the previously set position. The unit can be 
attached to a conventional drive shaft without any ma 
chining or replacement of the drive shaft train. The 
propeller blades are actuated from the rear rather than 
from the front. Various other advantages will readily 
Occur to those in the art upon studying the foregoing 
form of the invention. Also it is conceivable that cer. 
tain details of the structure may be modified somewhat 
Without departing from the concept presented. There 
fore, the invention is to be limited only by the scope of the 
appended claims and the reasonable equivalents to those 
defined therein. 
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4. 
I claim: 
1. An adjustable pitch marine propeller and drive shaft 

assembly enabling internal fluid actuated rotation of the 
propeller blades, but preventing external rotation thereof 
by water pressure on the blades, comprising: a rotatable 
propeller hub housing having an opening in its forward 
end to receive the drive shaft; a plurality of propeller 
blades radially around said housing, each having an end 
shaft received in said housing to revolve with said hous 
ing, each of said end shafts having a peripheral rotational 
bearing connection in said housing to allow rotation of 
the shafts on their axes; each of said end shafts having 
cam follower pin means on the inner end thereof, offset 
from the axis of said end shaft; a fluid cylinder, formed 
in the rear of said housing behind said end shafts and 
mounted to rotate with said housing; a hollow fluid actua 
tor sleeve slidably mounted in said cylinder for fore and 
aft motion, having a cross partition, an inner chamber, 
and an annular outer peripheral recess, and including 
axially interfitting guide means interfitted with said hous 
ing to prevent rotation of said sleeve with respect to said 
housing while allowing axial movement thereof; a sealing 
and guide element mounted to the end of the drive shaft 
to rotate therewith, having seal means sealing the forward 
open end in engagement with the inner wall of said sleeve, 
and having an annular outer peripheral recess; the inte 
gral forward end of said sleeve having like diagonal 
camming slots each at a small acute angle no greater than 
about 22 with respect to a line parallel to the axis of said 
sleeve, and receiving the respective offset pins on said 
propeller blade shafts; the interfit of said slots and offset 
pins having a binding action with reverse rotational force 
applied to said blades to prevent rotation thereof; a fixed 
non-rotatable rear end closure cap having a pair of fluid 
passage means to opposite sides of said sleeve to actuate 
it axially fore and aft and thereby controllably adjust 
the pitch of said propellers, one of said passage means 
extending through said housing to said sleeve peripheral 
recess, including a passage from said sleeve peripheral 
recess through said sleeve to said guide element annular 
recess, and including a second passage from said guide 
element peripheral recess through said guide element to 
said sleeve inner chamber; and sliding seal means be 
tween said housing and said closure cap. 

2. An adjustable pitch marine propeller and solid 
drive shaft assembly enabling internal fluid actuated rota 
tion of the propeller blades, but preventing external ro 
tation thereof by water pressure on the blades, compris 
ing: a rotatable propeller hub housing having an opening 
in its forward end receiving the rear end of a solid drive 
shaft; a plurality of propeller blades radially around said 
housing, each having an inner end shaft received in said 
housing; each of said end shafts having a peripheral ro 
tational bearing connection in said housing around the 
end shaft axis; each of said end shafts having a cam 
follower pin on the inner end thereof, offset from the 
axis of said end shaft; a fluid cylinder, formed in the 
rear of Said housing behind said end shafts; a fluid actua 
tor sleeve slidably mounted in said cylinder for fore and 
aft motion; said actuator sleeve having a hollow center 
forming an inner chamber, an open front end to said 
chamber, receiving the revolving end of the drive shaft, 
and an annular outer peripheral recess; said actuator 
sleeve also having a closed rear end portion, and includ 
ing axial guide means axially interfitted with said housing 
to prevent rotation of said sleeve with respect to said hous 
ing but allow axial movement thereof; a sealing and guide 
nut mounted to the end of the drive shaft to rotate there 
With; said nut having seal means sealing the forward open 
end of said sleeve, having portions in alignment engage 
ment with the inner wall of said sleeve, and having an 
annular outer peripheral recess; the forward end of said 
sleeve having like diagonal camming slots each at a small 
acute angle and receiving the respective offset pins on 
Said propeller blade shafts; the interfit of said slots and 
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offset pins having a binding action with reverse rotational 
force applied to said blades to prevent rotation thereof; 
and a fixed rear end closure cap having a pair of fluid pas 
Sage means to opposite sides of said rear end sleeve por 
tion to actuate it fore and aft and thereby controllably 
rotate said propeller, one of said passage means extend 
ing through said housing to said sleeve peripheral recess, 
including a passage from said sleeve peripheral recess 
through said sleeve to said nut annular recess, and includ 
ing a second passage from said nut peripheral recess 
through said nut to said sleeve inner chamber to form a 
constantly connecting fluid system. 

3. The assembly in claim 2 wherein said housing and 
closure cap are separated by a transition ring attached to 
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