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HYDRAULIC TRANSMISSION FOR. 
oUTBOARD MOTORs. 

Samuel F. Shields, McDavid, Fla., assignor of 
one-half to Paul M. Clyde, Pensacola, Fla. 

Application January 22, 1942, serial No. 427,800. 
1. 2 Claims. (CL 60-53) 

This invention-relates to a novel construction. 
of outboard motor and more particularly 
motor provided with a hydraulic tra - - - - - - - - --- 

and including an arrangement of valves-and-con 
duits to enable: the propeller shaft of the motor. 
to be driven in either direction, - 
Another aim of the invention, is to provide a 

hydraulic transmission of simple construction for 
use with outboard motors, and which will en 
able the propeller-shaft-to-remain idle, while the 
engine. Or prime mover of the outboard motor. 
is in operation to provide a neutral, position.be 
tween the engine and propeller-shaft. 
A further aim of the inventionis, to provide a 

transmission capable of being controlled by a 
pivotally mounted lever connected to the steer 
ing arm of the motor. - - - 

Still another aim of the invention is to pro 
vide automatic means for automatically reduc 
ing the speed at which the prime mover, or en 
gine is operated. when the transmission is in a 
neutral position. and which is so arranged-in con 
junction with the means for controlling the 
transmission, that the speed. at which the pro 
peller shaft is driven will vary, proportionately to 
the speed at which the engine is driven. 
Other objects. and advantages of the invention. 

will hereinafter become more fully apparent from the following description of the drawings, which 
illustrate a preferred embodiment thereof, and 
Wherein: 
Figure 1 is a side elevational view, showing an 

outboard motor constructed in accordance with 
the invention, M 
Figure 2 is an enlarged side, elevational view 

showing the-hydraulic transmission, removed, 
Figure 3 is an enlarged rear. elevational view 

of the transmission, . . 
Fig. 4 is an enlarged vertical sectional view 

taken substantially along, the plane of the line 
4-4 of Figure 3, . 
Figure 5 is a transverse sectional view of the 

rotor and rotor casing taken substantially, along 
a plane as indicated by the line 5-5. of Figure 4, 

Figure 6 is an enlarged vertical sectional view 
taken substantially along the plane of the line. 
6-6 of Figure2,. - - 
Figure 7 is an enlarged horizontal sectional 

view taken substantially along the plane of the 
line 7-7 of Figure 2, and 

Figures 8, 9 and 10 are enlarged horizontal secs 
tional views taken substantially along the planes 
of the lines 8-8, 9-9. and 0-0, respectively, 
of Figure 3. . - - - 

Referring more particularly to the drawings, 
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2 
wherein: like: reference characters designate like 
or corresponding parts throughout the differ 
ent views; 2 designates generally ala outboard 
motor constructed in accordance with the invent 
tion. and which includes: a tubular column. 3 
having a propeller skeg 4 at the lower end-there 
of and a motor Casing 5 mourated on its upper 
ends and Which is adapted to contain a prime: 
mover or engine, not shown, of the outboard most 
to 2. A steering arm 6 projects forwardly 
from the column 3 adjacent its upper end. A 
collar fi is turnably mounted on the column. 3 
just below, the steering arm 6 and is provided 
with a forwardly projecting arm; 8. A clamp. 
9 has an upwardly projecting. Shank 20 which 

is pivotally connected at 2 to the free end of 
the aim i8. The clamp 9 is adapted to be con 
nected in a conventional manner to the stern 
of a boat for mounting the outboard motor. 2. 
thereon and is provided with a rearwardly ex 
tending outwardly bowed portion 22 having an 
arcuately arranged series of openings. 23 for 
Selectively receiving a stoppin 24 which is adapt 
ed to engage a flange 25 on the: column 3 for 
limiting the Swinging movement of the column 
toward the clamp 9. The flange 25 may also be. 
provided with a series of apertures. 23. in any. 
one of which the stoppin 24 can be mounted-for 
engaging the arcuately shaped edge of the clamp 
portion. 22. A contractile coil spring 26 is fas 
tened at its upper end to the inner portions of 
the arm 8 and at its lower end to the clamp 
9 for urging the arm f 8 and the collar til to 

swing downwardly on the pivot 21 for swinging 
the lower portion of the column 13 forwardly or 
in a direction toward the clamp 9. 
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A pump housing 26 is connected to and partly 
disposed in the column f3 beneath or adjacent 
the collar 17. The casing 26 is oval in cross-sec 
tion, as best seen in Figure 7, and contains two 
intermeshed pumping gears. 27 and 28. The 
gear 27 is keyed to a shaft. 29 which extends, ups 
Wardly therefrom through the upper part of the 
column 3 and into the engine casing. 5 and 
which is adapted to be connected to or to: form. 
the driven shaft. of the prime mover and which 
drives the gear 27 in a counter-clockwise di. 
rection, as seen in Figure 7. The gear 28 is 
mounted on a shaft 30, the ends of which are 
disposed in the casing 26 and said gear 28 forms. 
an idler gear which is driven by the gear 27. 
The casing 26 is provided with oppositely dis 
posed downwardly extending ports 3 and 32. 
which open into the casing 26 between the gears 
27 and 28 and the ports, 3 ? and 32 communicate. 

  



3 
with fittings 33 and 34, respectively, which de 
pend from the housing 26 and which are pro 
vided with conical shaped bores 35 and 36, re 
spectively, which are tapered toward their lower 
ends. The fitting 33 is provided with oppositely 
opening ports 37 and 38 and the fitting 34 is pro 
vided with similar ports 39 and 40. 
Bore 35 contains a conical shaped valve 4 

having a restricted, closed lower end which closes 
the lower end of the bore 35 and an enlarged Open 
upper end which communicates with the port 3. 
The closed lower end of the valve 4 is provided 
with an opening through which a shaft 42 ex 
tends which is keyed to the valve 4 and which 
has one end depending from the valve 4. A 
valve 43 is mounted in the bore 36. The valve 
43 is identical with the valve 4 except that it 
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is not provided with an opening in its restrict- . - 
ed end but has a stub shaft 44 depending there 
from. The valve 4t is provided with two 
circumferentially elongated circumferentially 
spaced ports 45 and 46 intermediate of its ends 
which are movable into positions to register with 
the ports 37 and 38, respectively. The distance, 
circumferentially, between the remote ends of 
the ports 45 and 46 is less than an arc of one 
hundred and eighty degrees. As seen in Figure 
10, the valve 43 is provided with a pair of simi 
larly disposed ports 47 and 48 which are mov 
able to positions to register with the ports 39 
and 40, respectively 
As seen in Figure 1, the column 3 is provided 

with an enlargement 49 near the skeg 4 in which 
is disposed a rotor casing 50 provided with a 
chamber 5 , as seen in Figures 4 and 5, in which 
is disposed a rotor 52, from one side of which pro 
jects a propeller shaft 53 which is journaled in 
the enlargement 49 and which projects outwardly 
from its rear end and has a propeller 54 keyed 
thereto. A stub shaft 55 projects from the Oppo 
site side of the rotor 52 and is journaled in the 
enlargement 49 for rotatably mounting the rotor 
in the chamber 5. The rotor 52 is provided With 
crossed diametrically extending slots 56 for con 
taining crossed vanes 57 and 58. The vane 5, 
as seen in Figure 4, is formed of sections having 
extensions 59 projected from opposite edges there 
of and forming an opening 60 in the center of 
the vane in which is slidably mounted a restricted 
shank 6 which forms the intermediate portion 
of the vane 58 to enable the vane to slide diametri 
cally of the rotor 52 and relatively to one an 
other. As seen in Figure 5, the vanes 5 and 53 
are substantially longer than the slots 56. The 
chamber 5 includes an upper arcuately shaped 
portion which loosely engages the rotor 52 and a 
lower portion which is spaced from the rotor and 
which forms an arcuately shaped space 62 the 
length of which is greater than one hundred and 
eighty degrees. Consequently, when the rotor is 
revolved, the ends of the vanes 57 and 58 will 
engage the upper portion of the chamber 5 for 
forcing the opposite ends of the Vanes OutWardly 
against the outer side of the space or chamber 
62. The rotor casing 50 is provided With integral 
conduits 63 and 64 which open into the ends of 
the space or chamber 62. 
A pipe 65 is connected at one end to the Con 

duit 63 and has its opposite end communicating 
with the port 3. A pipe 66 is connected at One 
end to the conduit 64 and has its opposite end 
communicating with the port 39. A branch pipe 
67 is connected at one end to the fitting 33 and 
communicates With the port 38 and is connected 
at its opposite end to the pipe 66, intermediate 
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of the ends thereof. A branch pipe 68 communi 
cates at one end with the port 40 and has its 
opposite end in communication with the pipe 
65, intermediate of the ends thereof. The pipes 
65, 66, 67 and 68 have their upper ends disposed 
exteriorly of the column 3 and their lower port 
tions disposed therewithin and the fittings 33 
and 34 are disposed on the outer side of the 
column 3. 

Referring to Figure 6, the casing or housing 
26 is provided with a port 69 in the top thereof 
directly above the port 3i and has a fitting to 
projecting upwardly therefrom and communicat 
ing therewith. The fitting 70 corresponds to the 
fittings 33 and 34 except that it is provided with 
a single outwardly opening port 1 intermediate 
of its ends which communicates with a conduit 
72. Said conduit 72 has an end opening down 
wardly into a port 73 which is disposed directly 
above the port 32. A conical shaped valve 74 is 
turnably mounted in the fitting 70 and has an 
opening in its restricted end through which the 
upper end of the shaft 42 extends and in which 
said shaft is keyed. The valve 74, as best seen 
in Figure 8, is provided with a single circumferen 
tially elongated opening 75 intermediate of its 
ends which is movable into and out of registry 
with the port 7 l. The upper end of the shaft 42 
extends above the valve 14 and has keyed thereto 
a crank arm 76. Corresponding crank arms TT 
are keyed to the lower end of the shaft. 42 and to 
the stub shaft 44. The crank arms 6 and 7 
are urged toward headed ends of the shaft 42 
and the stub shaft 44 by means of expansion 
springs 78. The free ends of the crank arms 
77 are pivotally connected to the ends of a link 
79 so that the valves 4, 43 and 74 will turn as 
a unit when the crank arm T6 is actuated, as will 
hereinafter be explained. 
As best seen in Figure 2, a cylinder 80 is mount 

ed on the top of the pump housing 26 and is 
connected adjacent its lower end by a pipe 8 
to the high pressure side of the pump housing 26. 
Cylinder 80 contains a piston 82 having a piston 
rod 83 which extends upwardly through the top 
thereof and which is slidably mounted therein. 
A coil spring 84 urges the piston 82 downwardly. 
A fiexible shaft 85 is connected at its lower end 
to the upper end of the piston rod 83 and is con 
nected at its upper end to a lever 86 which is 
adapted to be connected to a conventional con 
trol valve, not shown, of the prime mover, which 
is disposed in the casing 5, for regulating the 
flow of the fuel mixture thereto. . . 
A lever 88 is pivotally mounted on the steering 

arm 6 and has its free end disposed beneath the 
handle portion thereof and is connected to a 
flexible shaft 89 and which shaft is connected to 
the free end of the crank arm, 76. The flexible 
shaft 89 includes a flexible conduit which is 
clamped to the steering arm 6, and to the pump 
housing 26, by a bracket 89'. ... - . 
ASSunning that the engine or prime mover, 

within the casing 5, is driving the gear 27 in a 
counterclockwise direction, as seen in Figure 7, 
and that the control lever 88 is in its position of 
Figure 1, with the control lever 88 thus disposed 
the valves 4, 43 and 4 will be in their positions 
as seen in Figures 9, 10 and 8, respectively. The 
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75 

system, including the conduit pipes, which con 
nect the rotor casing to the pump housing, and 
said housing and casing, is adapted to be filled 
with a hydraulic liquid. The rotation of the gears 
27 and 28 Will therefore draw the liquid inwardly 
of the housing 26 through the port 32 and will 
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force: the liquid outwardly through the ports.St. 
and 69, With the valves, in the positions: 6f Fig 
ures, 8, 9 and 10, the liquid... will be admitted to 
the intake, fitting 34 through its port. 39 and 
through the port 47 of the valve; 43. Apart of 
the liquid will be forced outwardly through the 
wave port. 45 and the fitting port 37 into, the 
conduit, 65. The remainder of the liquid will 
pass, upwardly through the ports. 69, 75. and i? 
and through the conduit 2 and the port E3back 
to the intake side of the housing 26 so that this 
portion of the liquid will be by-passed around 
the pump from its pressure side to its suction 
side. The liquid. Which is. forced into the co 
duit 65 is forced downwardly therethrough and 
through the conduit 63 into the chamber 62 to 
turn the rotor 52 in a counterclockwise direction, 
as seen in Figure 5. The blades of the propeller 
54 are pitched so that when it is thus turned the 
motor 2 Would drive in a forward direction. The 
fluid passes around the chamber 62 through 
conduit 64 and pipe 66, and through ports 39, 47 
and 32 back to the intake side of the pump. The 
pressure of the liquid in the high pressure side 
of pump housing 25 will raise the piston 82 part 
Way and partially open the valve for controlling 
the fuel feed to the engine so that the motor 2 
will be driven at a low speed. By moving the 
control lever 88 further away from the steering 
arm 6, the valves 4, 43 and 74 will all be turned 
in counter-clockwise directions, as seen in Fig 
lures 8, 9 and 10, to fully expose the ports 45 and 
47 and to close the port 75 so that none of the 
hydraulic fluid will be by-passed and all of it will 
be utilized by the rotor 52, in the same direction 
as previously described. This will cause the 
propeller 54 to be driven at a faster speed and 
will also increase the pressure on the underside 
of the piston 82, due to the fact that there will 
be as much pressure against the underside of 
piston 82 as against the rotor blades, so that the 
fuel control valve of the engine will be moved 
to a fully open position to cause the motor to 
drive at its full speed. By moving the control 
lever 88 upwardly to an intermediate position, the 
valves in Figures 8, 9 and 10 will be turned in 
clockwise directions for fully opening the port 75 
and for closing both ports of the valves 4 and 
43 So that all of the hydraulic liquid will be by 
paSSed through the conduit 72. As a result, the 
propeller 54 will not be driven and the trans 
mission will be in a neutral position. This will 
relieve Substantially all pressure on the high 
pressure side of the pump, allowing the spring 
84 to return the piston 82 to a fully retracted 
position for fully closing the fuel valve so that 
the engine will only receive sufficient fuel to per 
mit it to idle. By moving the control lever 88 
further toward the handle of the arm 6 the 
valves in Figures 8, 9 and 10 will be further moved 
in a clockwise direction to partly close the port 
75 and to partly open the ports 46 and 48. When 
thus positioned, the valves will cause a portion 
of the hydraulic fluid to be by-passed and the 
remaining portion thereof will pass downwardly 
through port 3, ports 45 and 38, pipe 67 and the 
lower portion of pipe 66 and into the chamber 62 
through the conduit 64 for driving the rotor 52 
in a clockwise direction, as seen in Figure 5, to 
thereby cause the propeller to be driven in reverse 
so that the motor 2 will drive in reverse. The 
hydraulic liquid passes from the chamber 62 
through conduit 63 and the lower portion of pipe 
65, up through pipe 68 and ports 40 and 48 and 

the intakeport: 32 back to the intake: side of the: 
pump. By noving the control lever 88 to: a fully 
raised position the port. 5, will be closed and 
the portis; 4tti and 48 fully opened so that all of 
the hydratific. fluid will be pumped through the 
rotor casing and so that the fuel control valve will be in a fully opened position. 
When the motor 12 is driving in reverse, the 

spring 26 will prevent the column 13 from swing 
ing upwardly and said spring also acts to yield 
ingly hold the column in its position of Figure 1 
so that it can ride over any obstruction that it, 
raight strike. - - - - - - 

Ehe piges 65 and 66 have excess pressure cyl 
it inders 90 connected thereto and which contain 
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air. Should the rotation of the propeller 54 be 
obstructed and during the movement of the valves 
to open and closed positions, any excess pressure 
built up in the system will be forced into the 
cylinders 90 to thereby relieve the pressure on 
the System. 
The engine contained in the casing S is not 

shown and described as it forms no part of the 
invention and any Suitable type of internal com 
bustion engine capable of driving the shaft 29 
may be used. 
Warious modifications and changes are contem 

plated and may obviously be resorted to, pro 
vided they fall within the spirit and scope of the 
invention as hereinafter defined by the appended 
claims, as only a preferred embodiment thereof 
has been disclosed. 
I claim as my invention: 
1. A hydraulic transmission comprising a pump 

mechanism having a housing containing a fluid, 
depending valves on said housing, a conduit from 
One of the valves to the outlet side of the pump 
housing, a conduit from the other valve to the 
inlet side of the pump housing, a rotor provided 
with a casing, a main pipe connecting the valve, 
aSSociated with the outlet side of the pump hous 
ing, to one side of the rotor casing, a second main 
pipe Connecting the other valve to the opposite 
side of the rotor casing, branch pipes leading from 
the valves and crossing and communicating with 
the opposed main pipes, said pipes forming the 
Sole Support of the rotor, one of the conduits and 
the main pipe associated therewith conveying the 
pumped fluid to the rotor casing to drive the rotor 
and the other main pipe and associated conduit 
returning the fluid to the pump housing, and 
means by which said valves are operable as a 
unit to divert the flow of the fluid through the 
branch pipes for reversing the direction of move 
ment of the fluid in the rotor. 

2. A hydraulic transmission comprising a pump 
mechanism having a housing containing a pump 
fluid, said housing having an outlet port and an 
inlet port connected to the outlet and inlet sides, 
respectively, of the pump, valves mounted in said 
ports, a rotor including a casing, a conduit lead 
ing from one side of the rotor casing to one side 
of the outlet port, a second conduit leading from 
the other side of the rotor casing to one side of 
the inlet port, branch conduits extending from 
the first and second mentioned conduits and 
crossing one another and connecting respectively 
with the opposite sides of inlet and outlet 
ports, said conduits forming the sole support of 
the rotor, and operating means for operating said 
valves as a unit whereby when the valves are in 
One position the fluid will pass to and from the 
pump housing and rotor casing through the first 
and second mentioned conduits only and when 
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in an alternate position the fluid will be diverted Number 
through the branch conduits for reversing the 958,212 
direction of flow thereof in the rotor casing and 972,223 
in the first and second mentioned conduits. 1,056,606 
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