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This invention relates to a fluid pressure control sys 
tem for selectively power shifting an outboard motor to 
thereby control steering of a boat upon which the motor 
is mounted. 
An object of this invention is to provide a fluid pres 

sure system for variably power shifting an outboard 
motor to control steering of the boat upon which the 
motor is mounted, and in which the fluid pressure sys 
tem is operable in response to movement of a control 
mechanism, such as the steering wheel of the boat, 
through human touch, whereby the steering operation 
may be performed with minimum effort regardless gen 
erally of the size of the outboard motor. 
A more specific object of this invention is to provide 

a fluid pressure system including a piston and cylinder 
unit connected to the steering cables of the boat and op 
erable in response to movement of the steering wheel of 
the boat to variably power shift an outboard motor 
mounted on the boat to thereby facilitate steering of 
the boat, and also cbviating cable rigging problems nor 
mally attendant in most conventional mechanical steer 
ing systems for boats having outboard motors. 
A further object of this invention is to provide a novel 

fluid pressure system of the class above described in 
cluding a variously adjustable feeler type sensing means 
which is operable to impart to the operator an increas 
ing sense of resistance as the steering wheel is turned 
in a given direction, thereby permitting controlled steer 
ing of the boat to which the motor is attached. 
These and other objects and advantages of my inven 

tion will more fully appear from the following descrip 
tion made in connection with the accompanying draw 
ings wherein like character references refer to the same 
or similar parts throughout the several views, and in 
which: 

FIG. 1 is a rear perspective view of a small boat in 
corporating the fluid actuated control system applied for 
controlling steering of the outboard motor thereof; 

FIG. 2 is a rear elevational view of the piston and 
cylinder unit including the carriage member and valve 
mechanism; 

FIG. 3 is an exploded perspective view of the valve 
mechanism on an enlarged scale; 
FIG. 4 is a front elevational view of the valve actuat 

ing element and the feeler type sensing means; 
FIG. 5 is a cross sectional view on an enlarged scale 

taken approximately along line 5-5 of FIG. 2 and look 
ing in the direction of the arrows; 

FIG. 6 as a fragmentary sectional view on an enlarged 
scale of one end of the cylinder illustrating details of 
construction thereof; 

FIG. 7 is a diagrammatic illustration, illustrating gen 
erally the flow diagram of the fluid pressure system; and 

FIG. 8 is a front elevational view on an enlarged 
scale of the stationary valve head with certain concealed 
parts illustrated by dotted line configuration. 

Referring now to the drawings and more specifically to 
FIG. 1 it will be seen that one embodiment of the fluid 
pressure system, designated generally by the reference nu 
meral 10, is thereshown. It will be seen that this fluid 
pressure system 10 is applied for controlled power steer 
ing to a conventional outboard motor M which, as seen, 
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2 
is mounted on the stern plate of a small boat designated 
generally by the reference character B. The motor M 
is provided with the conventional mounting structure 
which includes a clamp which clampingly engages the 
transom or stern plate T of the boat. The motor M is 
also provided with the usual forwardly extending steer 
ing tongue S which in most outboards has a swinigable 
rubber grip handle attached thereto, This handle may 
be removed if desired in the attachment of my system. 

It is pointed out that the motor M is swingably sup 
ported by the mounting structure 11 for swinging move 
ment about a substantially vertical axis during the steer 
ing operation. The motor M is also vertically swingable 
about a substantially transverse horizontal axis to per 
mit elevation of the motor when the latter is not being 
used or in the event the motor strikes a submerged ob 
ject or the like. The details of construction of this mount 
ing structure are thought to be unnecessary for the in 
stant application since the mounting structure is of con 
ventional form and does permit horizontal swinging 
movement of the motor during the steering operation. 
The fluid pressure control system 10 also includes a 

fluid pump mechanism 12 which, as shown, is diagram 
matically illustrated. This pump mechanism 12 is of the 
diaphragm type and is identical in construction to that 
disclosed in my co-pending application, Ser. No. 124,095, 
filed July 14, 1961. Since the details of construction of 
this fluid pump mechanism are specifically set forth in 
my co-pending application, it is felt that a detailed de 
scription thereof is also unnecessary for the instant ap 
plication. It is pointed out, however, that the pump 
mechanism includes a rectangular yoke which is slidably 
mounted for reciprocation between sets of opposed roll 
ers and which is driven by a cam disc rotatably affixed 
to the upper end of the main crank shaft of the out 
board motor. The cam disc which engages the cam track 
of the yoke retracts the yoke during the power stroke 
while movement of the yoke in the other direction is 
caused by the reciprocating part of the air pump. Re 
ciprocation of the actuating yoke may be adjustably lim 
ited by suitable wing nut bolt means as described in my 
co-pending application and it is pointed out that the 
yoke may be disconnected from driving engagement with 
the cam carried by the main shaft of the outboard motor 
so that the air pump is rendered inoperable. 
The air pump 12 is provided with a discharge fitting 

which is connected by a flexible conduit 14 to the intake 
fitting 13a of a manifold air chamber block structure 
13. This manifold air chamber block structure which 
is hollow is also provided with a pair of discharge fit 
tings 13b and 13c which are connected respectively by 
suitable flexible conduits that extend to and are connected 
to a control valve mechanism designated generally by 
the reference numeral 15. 

This control valve mechanism 15 is interposed in con 
trolling relation with respect to an actuator cylinder or 
unit 16 of an actuator cylinder and piston unit which 
controls steering of the outboard motor M. The actuator 
cylinder 16 is provided with an actuator piston which is 
reciprocable therein having smooth sealed engagement 
therewith and this piston carries an actuator rod or unit 
17 which projects through suitable packing glands mount 
ed on the inner or right end of the actuating cylinder 
as viewed in FIGS. 1 and 2. The actuator rod is pro 
vided with a suitable ball and socket connection 18 at 
the extremity thereof, which in turn is connected to the 
steering tongue S of the outboard motor in a well known 
ac. 

The actuator cylinder and piston unit is mounted for 
limiting oscillation on a substantially vertical axis by a 
small turntable 19 which rotates on a pin (not shown) 
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that is affixed to a mounting disc 20 which in turn is 
rigidly secured to the upper edge of a C-clamp 21. The 
C-clamp 21 has clamping jaws 2a and 21b with the jaw 
21b having threaded connection with the clamping bolt 
22 carrying at its inner end a swivel clamp disc 22a and 
turned by means of a handle 22b. The turntable 19 car 
ries a pair of widely spaced upstanding ears 23 which are 
each pivotally connected by one of a pair of pivot pins 
24, the pivot pins 24 being swively connected to a pivot 
sleeve 25 affixed in clamping relation to the cylinder 6 
adjacent the median portion thereof. It will be seen that 
the pivotal axis defined by the pivot pins 24 (only one of 
which is shown) lies in the same plane as the longitudinal 
axis of the cylinder 16. With this arrangement the clamp 
21 is adapted to secure the cylinder 16 for swivel move 
ment on a transverse horizontal axis and also for limited 
oscillation on a substantially vertical axis, through the in 
termediary of the turntable 19 and its related parts and 
the intermediary of the pivot pins 24 (only one of which 
is shown) and the pivot sleeve 25. 
The control valve mechanism 15 is rigidly mounted on 

an elongate, generally bar-shaped carriage member 26 for 
movement therewith. It will be seen that the valve mech 
anism 5 is secured at approximately the mid-portion of 
the carriage member 26, the latter being positioned above 
the cylinder 16 and in close proximity thereto. The car 
riage member 26 is interconnected with the piston rod 17 
for movement therewith longitudinally of the cylinder 16. 
To this end it will be seen that a pair of roller support 

mechanisms 27 are provided, each being mounted ad 
jacent one end of the cylinder 16. Each of the roller sup 
port mechanisms 27 includes an arcuate attachment ele 
ment 28 which is secured to one end of the cylinder 16 
and which projects axially therefrom, as best seen in FIG. 
2. A substantially fiat attachment plate 29 is secured to 
each arcuate attachment element 28 by suitable bolt 
means or the like and a pair of upstanding L-shaped 
roller brackets 30 are affixed to the attachment plate 29 
for each roller support mechanism 27 and project up 
wardly therefrom. Another pair of L-shaped roller brack 
ets 31 are provided for each roller support mechanism 27 
and the transverse legs of the roller brackets 31 are dis 
posed in vertically spaced, substantially parallel relation 
with the transverse or horizontal edge of the roller brack 
ets 30. Similarly, the vertical legs of the roller brackets 
31 are spaced-apart from each other in substantially par 
allel relation while the vertical legs of the roller brackets 
30 are also spaced-apart and disposed in substantially 
parallel relation with respect to each other. 

Referring again to FIG. 5 it will be seen that a pair of 
vertically oriented, vertically spaced-apart rollers 32 are 
journaled for rotation between the respective vertical legs 
of the roller brackets 30 and 31 by suitable axle pins 32a. 
A pair of horizontally oriented rollers 33, which are lat 
erally spaced-apart, are journaled for rotation between 
the respective horizontal legs of the brackets 30 and 31. It 
will be noted that since the carriage member 26 is of sub 
stantially rectangular cross sectional configuration, the 
pairs of rollers 32 and 33 engage opposite sides of the 
carriage member adjacent opposite ends thereof and sup 
port the carriage member for longitudinal rectilinear 
OWeinent. 
Referring now to FIG. 2 it will be seen that that end of 

the carriage member 26 which is positioned adjacent the 
exteriorly disposed end of the piston rod 17 is provided 
with a U-shaped attachment bracket 34 which is secured 
thereto by suitable bolt means and which has the bight 
portion thereof spaced from the adjacent terminal end of 
the carriage member. An elongate post 35 extends through 
the space defined by the U-shaped bracket 35 and the end 
of the carriage member 26 and this post is clamped 
against the end of the carriage member 26 by means of a 
Set Screw 36 which threadedly engages an opening formed 
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4. 
arrangement, the post 35 may be set in various vertical 
positions relative to the carriage member 26. - 
A piston rod engaging element 37 is rigidly affixed to 

the lower end portion of the post 35 and projects down 
wardly therefrom. This piston rod engaging element has 
an arcuate recess formed in the lower edge thereof for 
receiving the piston rod 17 therein. A pair of axially 
spaced-apart positioning collars 38 are affixed to the pis 
ton rod 17 adjacent the end thereof and these positioning 
collars are disposed on opposite sides of the piston rod 
engaging element 37 and cooperate therewith to cause 
the carriage member 26 to be moved with the piston rod 
17 during retraction and extension of the latter. It is also 
pointed out that the post 35 may be moved vertically to 
sihift the piston rod engaging element 37 out of coopera 
tive engagement with the piston rod 17 and the position 
ing collars 38 so that the piston rod may be moved inde 
pendently of the carriage member 26. 

Referring again to FIGS. 3, 7 and 8, it will be seen that 
the valve mechanism 15 includes a stationary head 39 
having a plurality of passages therein for fluid communi 
cation with the piston and cylinder unit and the manifold 
air chamber block structure 13. This stationary head 39 
is secured to a closure cap or bonnet 40 by suitable bolt 
means which are received within apertures in the corners 
of the respective stationary head and the closure cap. In 
the embodiment shown, the stationary head 39 has a cross 
sectional area substantially identical in size and shape to 
the cross sectional area defined by the closure cap 40. 
The stationary valve head 39, as best seen in FIG. 8, 

has a planar face 39x against which is seated an oscilla 
tory valving disc or rotor 41. A series of ports, herein 
after to be described, communicate through the face 39x 
and which are arranged in a predetermined pattern there 
on, each communicating with an extension of the overall 
passage which in turn passes through the body portion of 
the head 39, terminating in a fitting or nipple for connec 
tion with its appropriate conduit. Reference is made to 
FIGS. 3, 7 and 8 which disclose the passages in the sta 
tionary head 39 and their relationship with the associated 
nipples and conduits. 

It will be seen that a conduit C-1 connects the discharge 
passage or nipple 13b of the manifold air block structure 
13 with an air supply inlet 39a of the valve head 39. A 
Second flexible conduit C-2 connects the air intake pas 
Sage 16b at the left end 16a of the actuator cylinder 16 
With the air discharge passage 39b disposed, as shown in 
FIG. 7, in close relationship to the air inlet port 39a. 
A third flexible conduit C-3 connects the outlet or de 

compression port 16c at the left of the cylinder 16 with 
the outlet or decompression passage 39c of the valve head 
39. A fourth flexible conduit C-4 connects the air pas 
Sage port or nipple 13c of the manifold air chamber block 
structure 13 with the air supply passage 39d in the valve 
head 39. Another flexible conduit C-5 connects the air 
Supply passage 16e at the right end 1.6d of the cylinder 
16. With the air discharge passage 39e disposed closely 
adjacent the air inlet passage 39d on the valve head 39. 
A sixth conduit C-6 connects the air outlet or decom 
pression passage 16f at the right end of the cylinder 16 
with a decompression passage 39f of the valve head 39. 
It will therefore be seen that the arrangement of the pis 
ton and cylinder unit with respect to the valve head 39 
is quite similar to the flow arrangement illustrated in my 
co-pending application, Ser. No. 124,095. 
The planar face 39x of the stationary valve head 39 is 

normally oriented vertically if the system is supported 
from the side gunnels of a boat, although it will be ap 
preciated that this valve control mechanism need not 
have this specific orientation. However, for the purpose of 
clarity, the face 39x will be described as being oriented 
vertically and will be referred to as facing forwardly. 
Similarly the oscillatory valving disc or rotor 41 has op 
posed faces 42 and 43, as best seen in FIG. 3, face 42 for 

in the bight portion of the U-shaped bracket 34. With this 75 the purpose of clarity being designated the rear face while 
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face 43 will hereafter be referred to as the front face. 
The faces 42 and 43 are substantially planar, the rear 
face 42 contacting the face 39x of the stationary valve 
head 39. 
The stationary valve head 39 has a centrally located 

axially extending socket 44 therein while the oscillatory 
valving disc or rotor 41 has a small stub shaft 45 pro 
jecting axially from the rear face 42 thereof and which 
seats within the socket 44. it will therefore be seen that 
the oscillatory valving disc 41 is mounted with respect to 
the stationary valve head 39 for revolving movement rela 
tive thereto. 

Referring again to FIG. 3, it will be seen that the rear 
face 42 of the valving disc 41 has two shallow arcuate 
communication grooves 41a and 41b, these grooves not 
extending axially through the disc. The groove 41a is of 
a length to span and interconnect the ports or passages 
39a and 39b in the stationary valve head 39 even when 
the disc is turned through a partial revolution in one direc 
tion, from a normally neutral position. To this end, it is 
pointed out that the oscillatory valving disc 41 is normally 
urged to the neutral position and that the groove 41a is 
of a length to intercommunicate the ports 39a and 39b 
when in the neutral position. Similarly, the groove 41b is 
of a length to intercommunicate the ports 39d and 39e 
when the valving disc 41 is in the neutral position. Thus 
it will be seen that the fluid will be supplied to both sides 
of the piston and the cylinder 16 when the valving disc 
is in the neutral position. 
A communication port or aperture 41c extends through 

the valving disc 41 and this aperture serves to selectively 
intercommunicate either of the decompression passages 
39c or 39f formed in the stationary valve head through 
the valving disc where thereafter such fluid escapes to 
the exterior. When the valving disc 41 is in the neutral 
position the aperture 41c will be positioned between the 
decompression ports 39c and 39f so that no decompres 
sion can take place with respect to the cylinder 16. How 
ever, when the valving disc 41 is revolved in either di 
rection, the communication or discharge aperture 41c will 
intercommunicate one of the decompression passages 39c 
or 39f whereby one side of the cylinder will have the air 
thereof exhausted therefron. 
To limit oscillation of the valving disc or rotor 41, a 

pin 46 is secured to the stationary valve head 39 and pro 
jects forwardly from the face 39x thereof and through an 
arcuate slot 47 which is formed in the valve disc 41. The 
ends of the slot cooperate with the pin 46 to limit oscil 
lation of the valving disc in both directions. 
The closure cap or bonnet 40 has a cylindrically shaped 

chamber 48 formed therein which accommodates the oscil 
latory disc 41 therein. It will also be seen that this closure 
cap 40 has a centrally located, generally cylindrically 
shaped bore or opening 49 therein through which pro 
jects an actuator shaft 50. The rear end of the shaft 50 
is reduced to define a positioning pin 50a which projects 
into a forwardly facing axial opening in the stub shaft 
45. This actuator shaft 50 is revolvable relative to the 
bonnet 40 and has an arm 51 affixed thereto and pro 
jecting outwardly therefrom. It will be seen that the arm 
51 is of a length to revolve in the chamber 48 and has a 
pin 52 therein which projects into the small aperture 53 
in the front face 43 of the oscillatory disc 41. Thus it will 
be seen that when the shaft 50 is revolved, this revolving 
movement will be transmitted through the arm 51 and pin 
52 to thereby produce revolving movement of the disc 41. 
The forward portion of the opening 49, although not 

shown in the drawing, is reduced to define a shoulder 
against which a coil spring 54 engages, the other end of 
the coil spring 54 bearing against the arm 51 to normally 
urge the latter rearwardly. It will therefore be seen that 
the shaft 50 and the arm 51 will be normally urged rear 
wardly by the coaction of the spring 54 with respect to 
the bonnet 48 and the arm 51. 
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6 
revolving movement of the oscillatory disc 41 and this 
comprises an elongate actuator lever or arm 55 which is 
affixed to the forward end of the shaft 50 to control move 
ment of the latter. It is pointed out that the forward end 
of the shaft 50 projects exteriorly forwardly of the bon 
net 40. 

It will be seen that the actuator lever 55 is normally 
-oriented vertically when the valving disc 41 is in the neu 
tral position and that the upper end of this actuator lever 
is apertured to receive the forward end of the shaft 50 and 
that this opening in the lever arm communicates with a 
vertically extending slot in the upper end of the lever. The 
slot in the upper end of the actuator lever 55 accommo 
dates the lower end of a substantially flat elongate feeler 
type sensing arm or element 56 which projects upwardly 
from the lever 55. A bolt assembly 57 clamps the actuating 
lever 55 to the shaft 50 and clamps the feeler arm 56 to 
the actuating lever whereby upon swinging movement of 
the actuating lever, the shaft 50 will be revolved and 
the arm 56 will also be swung. 
Means are provided for engaging and resisting move 

ment of the sensing arm 56 and to thereby resist movement 
of the lever 55 during swinging movement of the latter. 
This means includes a pair of brackets 58 which are se 
cured to opposite sides of the bonnet 40 adjacent the up 
per portion thereof. These brackets project forwardly 
from the bonnet and each has an aperture in the forward 
end thereof for accommodating elongate plungers 59 
therethrough. 
The plungers 59 have enlarged arcuate heads 60 and 

Suitable coil springs 61 are positioned around the plungers, 
each having one end thereof bearing against the enlarged 
plunger head of the associated plunger and having the 
other end thereof bearing against the inner surface of the 
associated bracket 58. It will be seen that the outermost 
end of each plunger 59 is threaded and has a retaining 
element 62 threadedly engaging the same to limit inward 
axial movement of the plunger. 
With this arrangement, it will be seen that the plungers 

are normally urged by the coil spring 61 towards the 
Sensing arm 56 so that the respective plunger heads 
thereof engage the sensing arm. It will also be noted that 
Swinging movement of the lever is resisted by the spring 
urged plungers in either direction and that this resistance 
progressively increases as the actuator lever is swung fur 
ther in a given direction. It is pointed out that the plungers 
59 are preferably threaded to permit adjustment thereof 
relative to the springs 61. 
The means for actuating the lever arm 55 includes 

elongate flexible actuator cables 63 each of which has 
one end secured to the lower end of the actuating lever 
55 and each having the other end thereof secured and 
wound upon a deep grooved threaded drum (not shown) 
which is controlled by the control wheel W. The drum 
to which the control wheel W is secured is of a diam 
eter substantially larger than the conventionally used 
spools associated with conventional cable steering mech 
anisms now used on most outboard motors. Suitable guide 
elements are provided in the form of pulleys so that the 
actuator lever will be swung in a predetermined direction 
in response to turning cf the control wheel W in a given 
direction. This guide means includes a pair of pulleys 
64, which, as best seen in FIGS. 2 and 5, are each secured 
to one of a pair of pulley support bars 65. The support 
bars 65 are secured between the horizontal legs of the 
roller support brackets 30 and 31. It will be seen that 
the pulleys 64 are therefore positioned above and adja 
cent the ends of the cylinder 16 and are disposed to per 
mit a relatively large amount of movement of the carriage 
member 25 and the control valve mechanism 5 carried 
thereby. 
A bracket 66 is secured to the upper surface of the cyl 

inder 16 adjacent the median portion thereof and this 
bracket has a pair of pulleys 67 journaled for rotation 

An actuator mechanism is provided for controlling 75 thereon adjacent opposite ends thereof. It will be noted 
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that the pulleys 67 are positioned slightly below the 
pulleys 64 and inwardly thereof. A pair of generally 
L-shaped laterally spaced-apart pulley support brackets 
68 are secured in upstanding relation on the turntable 19 
and each has a pulley 69 journaled thereon, these pulleys 
69 being vertically oriented and having their respective 
axes extending transversely of the boat upon which the 
system is mounted. It will also be noted that the pulleys 
69 have their axes of rotation disposed at an angle of 
approximately ninety degrees with respect to the axes of 
rotation of the pulleys 64 and 67. It will further be noted 
that the pulleys 69 are positioned below and substantially 
inwardly of the pulleys 67. 
The cables are then trained about other guide pulleys 

located along both sides of the boat and the respective 
forward ends of the cables are attached to the deep 
grooved threaded drum to which the control wheel W 
is connected. It will therefore be seen that when the wheel 
W is turned to the right, as viewed in FIG. 1, to cause 
the boat B to be steered to the right, the cable 63 
located at the right of FIG. 4 will be tensioned for swing 
ing the lower end of the actuating lever 55 to the right, 
as viewed in FIG. 4. Conversely, by revolving the wheel 
W to the left, the lever 55, as viewed in FIG. 4, will have 
its lowermost end pulled in a direction to the left thereby 
causing extension of the piston rod and shifting move 
ment of the forward portion of the motor to the right. 
The rear end portion of the motor M will be swung to 
the left and the boat will then be steered to the left. 

In operation, the control wheel W and the cable drum 
associated therewith will be so disposed that the motor M 
will be positioned in substantially longitudinal alignment 
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with the longitudinal axis of the boat so that the boat will 
theoretically be driven in a straight line. When so dis 
posed, the actuator lever 55 will be disposed substan 
tially vertically or in the neutral position and when the 
motor M is in operation, the air pump will be supplying 
air to the system. The air under pressure will be supplied 
to the cylinder 16 on opposite sides of the piston therein 
in the manner of my co-pending application, Ser. No. 
339,524, filed Jan. 22, 1964, now Patent No. 3, 180,096. 
When the valve mechanism is is in the neutral posi 

tion, the discharge aperture 41c will be disposed between 
the decompression passages 39c. and 39f in the valve head 
39 so that air cannot be discharged from opposite sides 
of the cylinder 16. The communication groove 4: a will 
intercommunicate the passages 39a and 39b and the com 
munication groove 41b will intercommunicate ports 39d 
and 39e whereby air will be supplied on both sides of 
the piston. If it is desirable to steer the boat to the right, 
the control wheel W is revolved to the right or in a clock 
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wise direction with respect to an operator facing for 
wardly and one of the steering cables 63 will be tensioned 
to cause the lower end of the actuator lever 55 to be 
swung to the right, as viewed in FIG. 4. Movement of 
the actuator lever 55 in this direction causes revolving 
movement of the shaft 50 which in turn causes swinging 
movement of the arm 51 and the pin 52. Thus the valving 
disc 41 will be shifted so that the communication groove 
41a will move out of communication with respect to the 
port 39b. The communication groove 41b will, however, 
be retained in communicating relation with respect to 
the ports 39d and 39e so that air will be supplied through 
conduit C-4 from the manifold air chamber block struc 
ture 13 to the valve control mechanism 15 and through 
conduit C-5 to the cylinder 16. The piston therein will 
be moved to retract the piston rod i7 thus causing the 
forward portion of the motor M to be moved towards 
the adjacent end of the cylinder 16. The rear end por 
tion of the motor M pivots in the opposite direction and 
the boat will be steered to the right. It will be seen that 
during this operation, resistance to turning will be trans 
mitted to the cables 63 from the feeler type sensing arm 
56 by its coaction with the spring urged plungers. This 
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operation without over-steering or erratic motions since 
the shifting of the actuator lever 55 may be very easily 
accomplished by just a slight movement of the wheel W. 

During shifting movement of the valving disc 41 in a 
direction to retract the piston rod 17, the decompression 
poit 39c in the valve head 39 will be communicated with 
the aperture 41c of the valving disc 41 so that air is dis 
charged from one side of the cylinder 16 into the valve 
chamber 48 of the bonnet 40 and thereafter escapes to 
the exterior through an exhaust port 48a formed in the 
bonnet 40 and which intercommunicates the chamber 48 
with the exterior. It will be seen that during retraction 
of the piston rod 7, the carriage member 26 and the 
valve control mechanism 15 carried thereby will also be 
moved in the same direction of movement as the piston 
rod. When this occurs, the cable which is not being ten 
Sioned by the winding action of the drum to which the 
control wheel W is connected, will be tightened because 
of the shifting movement of the valve mechanism 15 so 
that no slack occurs in the cable. This completely obviates 
the rigging problems associated with conventional cable 
Steering mechanisms for outboard motors. The two cables 
63 will therefore be maintained in substantially tensioned 
condition regardless of the position of the motor M rela 
tive to the boat B. 

If the boat is to be steered in the opposite direction or 
to the left from a straight line or neutral position, the 
Steering wheel will be turned to the left or in a counter 
clockwise direction with respect to an operator facing 
forwardly. This causes swinging movement of the actua 
tor lever 55 so that the bottom portion thereof is shifted 
to the left as viewed in FIG. 4. This movement causes 
the communication groove 41b to be moved out of com 
munication with respect to the port 39e of the valve 
head 39. The communication groove 41a of the valving 
disc intercommunicate the ports 39a and 39b of the sta. 
tionary valve head so that air under pressure from the 
pump 12 will be supplied through the manifold air cham 
ber block structure 13 to the control valve mechanism 
15 and to the left side of the cylinder 16, as viewed in 
FIG. 2, to thereby cause extension of the piston rod 17. 
The aperture 41c will be moved into registering or com 
municating relation with the decompression passage or . 
port 39f of valve head 39 so that air is discharged from 
the opposite side of the piston in the cylinder 16. The dis 
charge port 39C in the stationary valve head will be 
simultaneously closed and the piston rod 17 will be 
extended to move the forward portion of the motor M 
away from the adjacent end of the cylinder 16 and to 
Swing the rear end of the motor to the left. The boat B 
will then be steered or caused to turn to the left with 
respect to an operator facing forwardly. Again it is 
pointed out that since the shifting of the motor M merely 
necessitates the movement of the lever 55, the cooperative 
action of the spring urged plungers and feeler type sens 
ing arm provide the operator with a feel of resistance to 
prevent over-steering or erratic operation of the boat. 
The plungers also tend to urge the actuator lever to the 
neutral position when no tension is exerted by either of 
the cables 63 with respect to the actuator lever. 

In the event that my system becomes inoperative be 
cause of loss of fluid pressure, it will be appreciated that 
this System can be operated entirely manually by opera 
tion of the control wheel W. Thus by turning the wheel 
to the right, the cables may be tensioned to swing the 
lower end portion of the actuator lever 55 to the right, 
as viewed in FIG. 4, and this force will be transmitted 
to the carriage member 26 to physically or forcibly re 
tract the piston rod 17 and to thereby cause shifting 
movement of the motor. 

In order to facilitate movement of the piston rod 17, 
each end portion of the cylinder 16 is provided with an 
intake port and a spring urged intake valve disc for 
normally closing the port. Each of these intake valves 
79 will be spring urged to the closed position to close 

arrangement allows the operator to perform the steering 75 the associated port but will open when the pressure with 
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in the cylinder in the adjacent volumetric space becomes 
less than atmospheric. Therefore when the piston is 
moved away from one of the intake valves 70 during 
mechanical operation, the valve will be moved to the 
open position thus allowing air from the exterior to be 
introduced into the volumetric space to obviate pulling 
air through the control mechanism 15 during manual 
operation. 

It will be seen from the foregoing description that I 
have provided a novel fluid pressure system for power 
steering an outboard motor mounted on a boat and in 
which fluid pressure is provided to opposite sides of the 
piston and cylinder unit when the control valve mech 
anism thereof is in the neutral position. This arrangement 
allows the system to operate even if the system has a leak 
therein. 

It will also be seen from the preceding paragraphs 
that my novel fluid pressure system necessitates only the 
movement of the small actuator lever valve arm through 
manipulation of the control wheel during the steering 
operation so that the power steering operation may be 
very easily carried out. 

It will also be noted that my novel system causes the 
steering cables to be maintained in taut condition regard 
less of the position of the motor and thereby obviates any 
rigging problems normally attendant with conventional 
mechanical steering apparatus. It will also be seen that 
through the use of intake valves, the outboard motor can 
be moved manually through manipulation of the control 
wheel with a minimum of effort and these intake valves 
also serve to provide safety means in the event that 
there is a malfunctioning in the system due to a failure 
of pressure to one side or the other of the cylinder and 
piston unit. 
Thus it will be seen from the foregoing description that 

I have provided a novel and unique fluid pressure system 
which permits power steering of outboard motors in 
response to revolving movement of the conventional 
control wheel and which operation may be carried out 
in a more efficient manner than any heretofore known 
comparable system or device. 

It will, of course, be understood that various changes 
may be made in the form, details, arrangement and 
proportions of the various parts without departing from 
the scope of my invention. 
What is claimed is: 
1. A fluid actuated control system for selectively power 

shifting an outboard motor mounted on a boat and in 
which the motor is shifted during the steering operation 
in response to movement of a control device such as a 
steering wheel, said system comprising 

a source of gaseous medium such as air under pressure, 
a fluid-responsive actuator including a cylinder unit 

and a piston mounted therein, a piston rod unit 
extending through one end of said cylinder unit 
and having sealed relation with said cylinder unit, 
one of said units being interconnected with said 
outboard motor for shifting the same, 

opposite end portions of said cylinder having intake 
passages therein for transmitting fluid pressure to 
opposite sides of said piston, said cylinder also 
having decompression passages at opposite end 
portions thereof, 

a carriage member connected to one of said cylinder 
piston, rod units for movement therewith, 

a valve mechanism interconnected with one of said 
cylinder and piston rod units and being movable 
therewith, said valve mechanism having a plurality 
of interconnectible fluid passages therein and having 
a shiftable valving element shiftable in opposite 
directions for simultaneously interconnecting certain 
of said fluid passages and disconnecting certain of 
said fluid passages relative to the intake of the fluid 
passages in said cylinder unit, 

and a control mechanism including a control actuat 
ing member mounted for shifting movement in 
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opposite directions from neutral position and being 
interconnected with said shiftable valving element 
to cause shifting thereof, means for interconnecting 
said control element with the steering wheel of the 
boat whereby movement to said control member in 
one direction in response to movement of the steer 
ing wheel cause corresponding shifting movement 
of the valving element to thereby interconnect fluid 
pressure to cause relative shifting movement between 
said piston rod and cylinder units in one direction 
while shifting of said control element in the opposite 
direction in response to movement of the steering 
wheel will interconnect fluid pressure to the cylinder 
unit to cause relative shifting movement between said 
piston rod and cylinder units in the cpposite direc 
tion. 

2. A fluid actuated control system for selectively power 
shifting an outboard motor mounted on a boat and in 
which the motor is shifted during the steering operation 
in response to movement of a control device such as a 
steering wheel, said system comprising 

a source of gaseous medium such as air under pressure, 
a fluid-responsive actuator including a cylinder and a 

piston mounted therein, a piston rod extending 
through one end of said cylinder and having sealed 
relation with said cylinder, said piston rod having 
actuating connection with said outboard motor for 
shifting the same, 

opposite end portions of said cylinder having intake 
passages therein for transmitting fluid pressure to op 
posite sides of said piston, said cylinder also having 
decompression passages at opposite end portions 
thereof, 

a carriage member connected to said piston rod for 
movement therewith, 

a valve mechanism mounted on said carriage member 
and being movable therewith, said valve mechanism 
having a plurality of interconnectible fluid passages 
therein and having a shiftable valving element shift 
able in opposite directions for simultaneously inter 
connecting certain of said fluid passages and dis 
connecting certain of said fluid passages relative to 
the intake of the fluid passages in said cylinder, 

a control mechanism including a control actuating 
member mounted for shifting movement in opposite 
directions from a neutral position and being inter 
connected with said shiftable valving element to cause 
shifting thereof, 

and a pair of elongate cable elements each having one 
end thereof connected with said actuating member 
and each having the other end thereof connectible 
with the steering wheel device of the boat whereby 
movement of said control member in one direction 
in response to movement of the steering wheel causes 
corresponding shifting movement of the valving ele 
ment to thereby interconnect fluid pressure to power 
shift said piston rod in one direction while shifting 
said control element in the opposite direction in 
response to movement of the steering wheel will 
interconnect fluid pressure to the cylinder to power 
shift said piston rod in the opposite direction. 

3. The fluid actuated control system as defined in claim 
2 and a plurality of guide elements about which said 
cables are trained whereby when one of said cables is 
tensioned in response to movement of the steering wheel, 
the other of said cables will be tensioned by the relative 
movement of said carriage member, valve and control 
mechanisms with respect to said guide elements so that 
both of the cables are maintained in taut condition re 
gardless of the position of the motor being shifted. 

4. The fluid actuated control system as defined in claim 
2 and resilient means engaging said actuating member 
and being operative to progressively resist movement of 
said actuating member in either direction from the neu 
tral position. 
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5. A fluid actuated control system for selectively power 

shifting an outboard motor mounted on a boat and in 
which the boat is shifted during the steering operation 
in response to movement of a control device such as a 
steering wheel, said system comprising 

a source of gaseous medium such as air under pressure, 
a fluid-responsive actuator including a cylinder and 

a piston mounted therein, a piston rod extending 
through one end of said cylinder and having sealed 
relation with said cylinder, said piston rod having 
actuating connection with said outboard motor for 
shifting the same, 

opposite end portions of said cylinder having intake 
passages therein for transmitting fluid pressure to 
opposite sides of said piston, said cylinder also hav 
ing decompression passages at opposite end portions 
thereof, 

an elongate carriage member connected to said piston 
rod for longitudinal movement therewith, 

guide means engaging said carriage member and guid 
ing movement thereof, 

a valve mechanism fixedly mounted on said carriage 
member and being bodily movable therewith, said 
valve mechanism having a plurality of interconnect 
ible fluid passages therein and having a shiftable 
valving element shiftable in opposite directions for 
simultaneously interconnecting certain of said fluid 
passages and disconnecting certain of said fluid pas 
sages relative to the intake of the fluid passages in 
said cylinder, 

and a control mechanism including an actuating men 
ber mounted for shifting movement in opposite di 
rections from a neutral position and being inter 
connected with said valving element to cause shift 
ing thereof, 

and means for interconnecting said actuating member 
with the steering wheel of the boat whereby move 
ment of said actuating member in one direction in 
response to movement of the steering wheel causes 
corresponding shifting movement of the valving ele 
ment to thereby interconnect fluid pressure to power 
shift said piston rod in one direction while shifting 
of said actuating member in the opposite direction 
in response to movement of the steering wheel will 
interconnect fluid pressure to the cylinder to power 
shift said piston rod in the opposite direction. 

6. The fuid actuated control system as defined in claim 
5 wherein said valve element of said valve mechanism 
simultaneously interconnects the source of fluid under 
pressure to opposite sides of the piston within said cylin 
der when the control member and valve element are in 
the neutral position whereby pressure on opposite sides 
of the piston will be substantially equal. 

7. A fluid actuated control system for selectively power 
shifting an outboard motor mounted on a boat and in 
which the boat is shifted during the steering operation 
in response to movement of a control device such as a 
steering wheel, said system comprising 
a source of gaseous medium such as air under pressure, 
a fluid-responsive actuator including a cylinder and 

a piston mounted therein, a piston rod extending 
through one end of said cylinder and having sealed 
relation with said cylinder, said piston rod having 
actuating connection with said outboard motor for 
shifting the same, 

opposite end portions of said cylinder having intake 
passages therein for transmitting fluid pressure to 
opposite sides of said piston, said cylinder also hav 
ing decompression passages at opposite end portions 
thereof, 
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an elongate carriage member detachably connected to 

said piston rod for movement therewith, 
a valve mechanism mounted on said carriage mem 

ber and being movable therewith, said valve mecha 
nism comprising a head having passage means in 
communication with said source of fluid under pres 
sure and having fluid discharge passages, one for 
communication with one end of said actuator cylin 
der and another for communication with the oppo 
site end of said actuator cylinder, and also having 
a pair of decompression passages, one for communi 
cation with one end portion of said cylinder and 
another for communication with the opposite end 
portion of said cylinder, 

said valve mechanism also including an oscillatory disc 
having a shaft affixed thereto and projecting ex 
teriorly from said valve mechanism and being re 
volvable relative thereto, said shaft and oscillatory 
disc being revolvable selectively in opposite direc 
tions from a normal neutral position, 

said oscillatory disc having communication passages 
for simultaneously interconnecting and communicat 
ing said source of fluid with one of said fluid dis 
charge passages while shutting off communication 
between the other fluid discharge passage and also 
simultaneously connecting and communicating said 
decompression passage with the opposite end of said 
actuator cylinder while closing off communication 
with said decompression passage to the first men 
tioned end of said cylinder when said disc is re 
volved in a given direction, 

said oscillatory disc when in said neutral position hav 
ing the communication passages thereof simultane 
ous interconnecting and communicating the source 
of fluid with both of said fluid discharge passages 
in said stationary head while simultaneously closing 
off communication of both of said decompression 
passages therein whereby air under pressure is sup 
plied to opposite sides of the piston in said cylinder, 

a control lever connected to said shaft and being mount 
ed for swinging movement in opposite directions 
from a neutral position, corresponding to the neu 
tral position of said oscillatory disc, to thereby pro 
duce revolving movement of said disc, 

and means for interconnecting said lever with the steer 
ing wheel of the boat whereby movement of said 
control member in one direction in response to 
movement of the steering wheel causes correspond 
ing shifting movement of the valving element to 
thereby interconnect fluid pressure to power shift 
said piston rod in one direction while shifting of 
said control element in the opposite direction in re 
sponse to movement of the steering wheel will inter 
connect fluid pressure to the cylinder to power shift 
said piston rod in the opposite direction. 
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