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This invention relates to a hydraulic drive embodying a 
fluid circulating system including a power actuated pump 
which drives an identical fluid pressure impelled motor or 
driving unit and adapted, though not restrictively, for use 
in watercraft. 
One of the principal objects of the present invention 

is to provide a hydraulic drive transmission of the char 
acier described using but a single engine or prime nover 
for supplying hydraulic fiuid pressure to the motor and 
including manually operable control means not only for 
determining the direction of operation of the motor but 
for controlling the volume and pressure of fluid supply 
to the motor regardless of the direction of operation 
of the latter. This same means also enables complete 
stoppage of pressure flow to the motor without stopping 
the engine or the pump. 
A further object resides in the provision of means for 

adjusting and locking the motor in any selected angular 
position relative to the transom of the boat. 
Another object is to provide an outdrive for watercraft 

wherein no gearing is utilized and the motor is at all 
times submerged below the surface of the water and 
therefore insured of cool and noiseless operation. The 
hydraulic fluid is thus maintained at a constant tempera 
ture which adds to the efficiency of the motor and elimi 
nates the need of an oil or fluid cooler. 
The foregoing and other objects and advantages which 

will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the accom 
panying drawings forming a part hereof and in which: 
FiGURE 1 is a fragmentary side elevational view of a 

boat hull equipped with a hydraulic drive made in ac 
cordance with my invention. 
FIGURE 2 is a side elevational view of the motor on 

an enlarged scale with fragments broken away and parts 
in section for convenience of illustration. 
FIGURE 3 is a sectional end elevational view taken 

approximately along the lines 3-3 of FIGURE 2. 
FIGURE 3A is a somewhat similar view oil an en 

larged scale and with fragment broken away to illustrate 
the manner in which fluid pressure is directed to the 
inner-ends of the rotor blades. 
FIGURE 4 is a fragmentary detail view of mounting 

means for the drive unit. 
FIGURE 5 is a fragmentary top plan view of FIGURE 

1 taken approximately along the line 5-5 thereof and 
with the fluid conduits removed. 
FIGURES 6, 7, and 8 are flow diagrams of the pres 

sure circulating system, the control valve incorporated 
therein, and the position of the valve from a neutral posi 
tion as shown in FIGURE 6 to a forward position in 
FIGURE 7 and a reverse position in FIGURE 8. 
FIGURES 9 and 10 are side and front elevational 

views, respectively, of a modified form of motor-mounting 
means, on a reduced scale. 
With continuing reference to the drawings wherein 

like references of character designate like parts, and 
particularly FIGURE 1 thereof, reference numeral 1 
indicates generally a conventional boat hull having a 
transom 2 and a deck 3 but which forms no part of the 
invention. 
The pump P of this invention may be mounted in any 

5 

O 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

0 

3,139,062 
Patented June 30, 1964 
2 

Suitable manner to the deck 3 or in any other desired lo 
cation and is provided with a power-input shaft 5 con 
nected by a Suitable coupling 6 to the power out-put shaft 
7 of an internal combustion engine 8, which may be of the 
marine type or of any other type of suitable horsepower 
and speed of T.p.m., also mounted to the deck 3 in any 
suitable manner. 
The pump is provided with an inlet 10 and an outlet 

11. The outlet 1 is connected by a conduit 12 to an 
inlet E3 of a three-way valve V having three out-let ports 
15, ió, and 17. The inlet i0 of the pump P is connected 
by a conduit 28 to one side of a reservoir R whose op 
posite side is connected by conduit 2 to the port 16 of the 
valve V. 
The motor M is carried by the bottom end of a hollow 

streamlined vertically disposed housing 25 provided with 
a cavitation plate 26 and two vertically spaced apart 
mounting brackets 27 and 28 pivotally mounted by means 
of a pivot bolt 29 to flanges 30 and 31 of a supporting 
plate 33. This plate is swingably attached at its top end 
to a mounting plate 37 by a hinge pin 34 extending 
through flanges 36 of the mounting plate 37 which is 
secured by fastening screws (not shown) or in any other 
suitable manner to the transom 2 of the hull 1. The 
bottom portion of the plate 33 (see FIG. 4) is provided 
with a vertical bore 40 in open communication with a 
transverse bore 41. Both bores are provided with suit 
able bushings 42 and 43 respectively. 
A cylinder 45, secured to the plate 33 by suitable 

brackets 46, has a piston rod 47, adapted, in reverse op 
eration of the motor M, to extend downwardly into the 
bore 40, through aligned openings in the bushing 43 and 
an aligned opening 49 in a pin 50 disposed within the 
bushing 43 and extending outwardly therefrom, as shown. 
This outer end of the pin is provided with a socket 52 for 
a swivel connection to a ball 51 on the rearward end 
of a threaded shaft 54 which threadedly extends through 
the plate 37, through a threaded bushing 55 in the transom 
2, and is lockable relative to the plate 37 by means of a 
lock nut 56. By this arrangement, the motor may be 
adjusted in any angular position relative to the transon 
of the hull and when so positioned the forward thrust 
will be transmitted through the pin 59 and threaded shaft 
54 to the mounting plate 37. The piston 57 in the cylinder 
45 (see FIG. 7) is at all times urged upwardly by a spring 
58, and the piston rod 47 is engageable with the opening 
49 in the pin 50 only during reverse operation of the 
motor M as will be more fully hereinafter described. 

Since the motor and the pump are identical, a descrip 
tion of one will suffice for both. 
As best illustrated in FIGURES 2 and 3, a cylindri 

cal housing indicated generally at 66 is made of two 
matching semi-cylindrical sections 61 and 62 joined to 
gether in any suitable manner through fin portions 63 
and 64 integrated respectively with the housing sections 
61 and 62. The top edge of each housing section is re 
cessed as at 66 for clamping engagement with the bottom 
end of the housing 25 in the motor adaptation of the 
invention. A head indicated generally at 70 is secured 
in any suitable manner within the bottom end of the 
housing 25 and provided with two manifolds indicated 
generally at 71 and 72. The manifolds are sometimes 
for convenience, hereinafter, referred to respectively as 
the forward manifold and the reverse manifold. The 
forward manifold 71 is in open communication through 
a proper fitting 73 with one end of a tube 74 whose top 
end is similarly connected to one end of a conduit 76 
whose opposite end is connected to the port 17 of the con 
trol valve W. The reverse manifold 72 is similarly con 
nected to the bottom end of a second tube 77 whose top 
end is similarly connected to one end of a conduit 78 whose 
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opposite end is connected to the outlet 15 of the valve V. 
Fluid pressure from the conduit 78 is supplied to the 
cylinder 45 by a branch conduit 89. 
The interior of the housing 60, as shown in FiGURE 2, 

is provided with a rotor assembly made up of individual 
rotor housings. 81, 82, 83, and 84 for identical rotors 
8A-84A of which rotor 33A has been removed for con 
venience of illustration. The rotor housings are in open 
communication on both of their sides with the manifolds 
72 and 71, respectively, through arcuate ducts 86 and 
87 and ports 90 and 89. The ducts 86 and 87 are formed 
through the walls of the rotor housings 81-84 which are 
separated by annular spacers 94. All of the rotor hubs 
95 are splined as at 96 to a shaft 97 journalled in a radial 
thrust bearing 101 at the forward end of the motor and 
in two similar bearings 102 and 103 mounted in bearing 
blocks 104 and 105 rearwardly of a casing 105A for a 
seal. 105B made of Neoprene or other suitable material, 
The radial-thrust bearing 101 is mounted in a bearing 
block 101A. 
The shaft 97 is provided with spacer bushings 166 which 

serve as the inner race for needle bearings 1897, whose 
outer race is provided by the concentric bore 108 through 
the spacers 94. 
A lubricant for the bearings 101, 107, and for all of 

the rotors is provided by a duct 110 in open communi 
cation at its top end with the manifold 72 to partake of 
fluid pressure therefrom. 

This fluid pressure flows through the radial-thrust bear 
ing 101, through the needle bearings 107, between the 
inner and outer races 106 and 108 thereof, and out 
through a duct 111 leading into the forward manifold 
71. Each rotor is provided with radial vanes 12 slid 
ably mounted in radial slots 113 in open communication 
at their inner ends, as at 114, with annular grooves 5 
on opposite sides of the rotor and such flow of pres 
Sure will at all times not only lubricate the vanes but 
will also maintain them in proper working contact with 
the cylindrical wall 116 of their respective rotor housings 
81, 82, 83, and 84. As best shown in FIGURE 3, the 
rotor shaft and rotors secured thereto rotate about a fixed 
axis of eccentricity relative to the cylinder wall 16 which 
wall is concentric with the cylindrical housing 60. 
The housing 60 is closed at its rearward end by an end 

plate 134 and at its forward end by a streamlined or 
pointed nose portion 137. The end plate 134, bear 
ing blocks 105 and 104, seal casing 195A, spacers 
94, rotor housings 81-84 and bearing block 11A are 
Secured together within the housing 60 by means of bolts 
135 extending through these internal parts and into the 
pointed end portion 137. 
As previously stated, the structure of the pump P is the 

Same as that of the motor M, including manifolds 7 
and 72. Accordingly, when the shaft 5 of the pump, 
which is the equivalent of shaft 97 of the motor, is driven 
by the engine 8 in a counterclockwise direction as viewed 
in FIGURE 3, the vanes 112 of the rotors 8A-34A will 
circulate the fluid from the outlet 11 of the pump, which 
is the equivalent of tube 74 of the motor, through the 
manifold 71, around through the rotor casings out through 
the manifold 72 and through tube 77, which is the equiva 
lent of conduit 20, through reservoir R, through conduit 
21, valve V, and back to the pump through conduit 2 or 
to conduits 76 or 78 according to the setting of the valve V. 
The control valve V, as best illustrated in FIGURES 

6-8, comprises a housing 120 having the inlet 3 and 
outlets 15-17 therein as aforesaid and is provided on its 
interior with a valve body 121 having a straight duct 22 
therethrough and two arcuate ducts 123 and 24. The 
valve body is provided with a suitable actuating handle 
125. 
The operation of the invention is as follows: With the 

valve body 121 in the neutral (N) position shown in 
FIGURE 6 and with the pump P being driven by the 
engine 8, fluid pressure will flow from the pump through 
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conduit 2, through the straight duct 22 of the valve 
body, outlet 15, and conduit 2, to one side of the reser 
voir R and from the other side thereof through conduit 
2 back into the pump through its inlet 10. 
To put the motor M into operation for driving the 

shaft 97 and hence the propeller 130 secured thereto, in 
counter-clockwise rotation as viewed from the left of 
FIGURE 1 to put the boat in forward motion, the valve 
handle 25 is moved to the forward (F) position shown 
in FIGURE 7. Such rotation of the valve body A24 con 
nects the conduit 2 with conduit 76 through arcuate 
duct 24 to thus deliver fluid pressure to the forward 
manifold 71 and to the corresponding side of the rotors 
8EA-84A, 

Conversely, when the valve actuating handle 125 is 
moved to the reverse (R) position shown in FIGURE 8, 
fluid pressure will be directed from conduit 12 through 
arcuate duct 23, conduit 78 and tube 77 to the reverse 
manifold 72 and to the opposite side of the rotors. 

It will be noted in FIGURE 8 that when the control 
valve V is set for reverse operation, fluid pressure will 
also flow from conduit 78 through conduit 88 to the in 
terior of the cylinder 45 to force the piston pin 47 down 
wardly into the opening 49 in the pin 50 to thus lock the 
Supporting plate 33 and hence the motor M, housing 25 
and its related parts in the position shown in FIGURE 4 
to thereby prevent the propeller 30 from screwing the 
assembly rearwardly up out of the water. Movement of 
the valve control lever away from the reverse position 
Will, of course, stop pressure flow to the cylinder 45 where 
upon the spring 58 will force the piston 57 upwardly and 
the piston pin 47 upwardly and out of engagement with 
the pin 50, thus leaving the entire outdrive, mounting 
brackets 27-28 and supporting plate 33 free to swing 
rearwardly and upwardly upon impact of the housing 25 
or motor housing M with an underwater obstruction 
When the hull is in forward motion, or when for some 
reason or other it is intentionally desired to so swing the 
assembly. 

In the modified form of mounting shown in FIGURES 
9 and 10, the motor M and housing 25A are substantially 
the same as those shown in FIGURE 1, but the top end 
of the housing 25 is provided with a mounting plate 140 
by means of which the assembly may be secured to the 
underside 141 of the hull A. In addition thereto, diagon 
al struts 142 are secured in any approved manner at 
their bottom ends to the motor housing and provided at 
their top ends with mounting plates 43 by means of 
which they may be also secured to the underside 141 
of the hull. The struts 142 are streamlined as is the 
housing 25A to offer minimal resistance to passage through 
the Water. The pressure tubes 74A and 77A extend up 
Wardly through the housing 25A, through the plate 140 
and are connected in any suitable manner with conduits 
76A and 78A connected through the control valve v in 
the same manner as in the first form of the invention. 
From the foregoing it will be apparent that I have 

provided an outdrive which is quiet in operation because 
of the absence of any gearing, one which may be instantly 
eversed, and one which will provide far-ranging power 
for high speed operation or smooth trolling at iow speeds. 

While I have shown particular forms of embodiment 
of my invention, I am aware that many minor changes 
therein will readily suggest themselves to others skillied 
in the art without departing from the Spirit and scope 
of the invention. Having thus described my invention 
What I claim as new and desire to protect by Letter Pat. 
ent is: 
An outdrive and means mounting the same to the 

transom of a boat hull, 
said outdrive comprising a normally upright housing, 
a motor-driven propeller carried by the bottom end 

of the housing, 
said mounting means comprising a mounting plate se 

cured to the outboard side of said transom, 
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a supporting plate hingedly attached to the upper end 

of said mounting plate, 
mounting brackets secured to said housing and pivotal 

ly attached to said supporting plate, 
a thrust-absorbing shaft attached at one of its ends to 

said mounting plate and terminating at its opposite 
end in a pin slidably mounted in said Supporting 
plate near the bottom end thereof, 

said pin having a transverse opening therein, 
a hydraulic pressure cylinder carried by said support 

ing plate and having a piston-actuated rod extend 
ing downwardly therefrom in alignment with the 
opening in said pin, 

a fluid pressure conduit in communication with said 
cylinder, 
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valve means for selectively directing fluid pressure 

through said conduit into said cylinder for forcing 
said piston rod into engagement with the opening in 
said pin to thereby lock said housing in an upright 
position relative to said transom. 
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