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UNITED STATES PATENT OFFICE 
2,618,235 

BOAT CONTROL MECHANISM 

Ernest A. Clark, Jr., Fullerton, Calif. 
Application June 21, 1946, Serial No. 678,459 

(C. 115-35) Claims. 
1. 

This invention relates to controls for the pro 
pelling mechanism of relatively small power 
boats, and particularly to apparatus for Con 
trolling the operation of one or two internal Con 
bustion engines employed to rotate the boat 
propelling mechanism. 
Prior-known apparatuses of the above-re 

ferred-to type usually employ separate reversing 
gear and throttle-control levers so that when 
dual motors are to be controlled, four separate, 
independent levers are required simultaneously 
to be actuated in addition to the operation of the 
steering mechanism. Prior-known devices that 
combine the throttle-control and the reversing 
gear levers in a unitary assembly are objection 
able because they usually rely for operation. On 
electrical equipment which is best avoided in 
critical points in all small boat constructions. 
Other such devices include complicated Cam 
structures requiring expensive designs that easily 
get out of order and are difficult to repair. Still 
others are of awkward constructions not adapt 
able to dual motor control. 

Objects of this invention include the provision 
of a control for a relatively small power boat 
wherein a simple mechanical lever System is en 
ployed to effectively actuate the reversing gear of 
the power boat; the provision of Such a control 
in which the actual reversing-gear actuation is 
effected through the functioning of a SerWO 
motor mechanism; the provision of such a con 
trol in which a single lever is provided for both 
reversing-gear and throttle operation; the pro 
vision of such a control for dual motors where 
in the reversing-gear and throttle operation of ; 
each motor is controlled by a single, separate 
lever so arranged that both can simultaneously 
be operated by a single operator; the provision of 
such a control for dual motors that can be Oper 
ated to maneuver the boat independently of the 
steering mechanism; and the provision of Such a 
control in which it is impossible to operate the 
throttle while the reversing gear is being actu 
ated. 
The above, as well as other objects and novel 

features of the boat control, Will become apparent 
from the following specification and accompany 
ing drawings, in which: 

Figure 1 is a perspective view of dual motors 
for a power boat to which the principles of the 
invention have been applied; 

Figure 2 is a modification of a portion of the 
structure shown in Figure 1, 

Figure 3 is a section taken Substantially along 
line 3-3 of Figures 1 and 2; 
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2 
Figure 4 is a detail of assembly showing an in 

terlocking structure to prevent operation of the 
throttle of the motor when the reversing gear is 
being actuated; 

Figure 5 is a section taken substantially along 
line 5-5 of Figure 1; and, 

Figure 6 is a Schematic diagram of a portion of 
the control including one of the servo-motors for 
operating one of the reversing gears. 

Referring to Figure 1, the invention is shown 
as applied to a relatively small power boat, includ 
ing a port motor P and a Starboard motor S, both 
of identical design and construction. Motors P 
and S are provided With identical reversing-gear 
mechanisms R (only one of which is specifically 
shown, Fig. 6) that are adapted to be operated 
through the actuation of servomotors S'. The 
servo-motors S' which supply the power for oper 
ating the reversing-gear mechanisms R are con 
trolled by the operation of identical manual con 
trols M. Conventional carburetors on motors P 
and S are also controlled by the manual con 
trols M. 

Referring to Figure 6, the mechanism R is of 
any Well-knoWin design, and it will become evi 
dent from the description which follows that the 
type of Such reversing mechanism in no way 
limits the application of the principles of the 
invention. It includes an oscillatable shaft 0 to 
Which an Operating handle is fixed. A sleeve 
2 is splined to a driven or propelling shaft 3, 
and includes a clutch throw-out bearing 4 hav 
ing a non-rotatable race 5, a rotatable race 5’ 
integral with the sleeve 2, and anti-friction balls 
between the raceS. Trunnions G on the race 5 
are engaged by a fork that is fixed to shaft O. 
Accordingly, OScillation of the handle causes 
reciprocation of Sleeve 2. Sleeve f2 is also pro 
Vided With three peripherally-arranged sockets 
8 into each of which the one end of a bell-crank 

lever 9 extends. The opposite arms of bell 
crank levers 9 are adapted to engage means for 
moving a plurality of normally-stationary clutch 
discS axially into engagement with other nor 
mally-rotating clutch discs. A locking bar 20 is 
attached to handle and it cooperates with a 
brake band 2 for preventing the rotation of a 
housing 22 of the mechanism R. The construc 
tion and arrangement of the parts are such that 
movement of handle in one direction (Fig. 6) 
causes the movement of the normally-stationary 
clutch discs into engagement with normally-ro 
tating discs, and releasing of brake band 2 to 
permit housing 22, bell-cranks 9 and sleeve 2 
to rotate as a unit, thereby driving the propelling 
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shaft in a forward direction. Movement of han 
dle in the opposite direction separates the 
clutch discs and tightens the brake band 2 to 
stop the rotation of housing 22, thereby causing 
the propelling shaft 3 to be driven in a reverse 
direction through a train of reversing gears with 
in housing 22. 
The handle is adapted to be oscillated by 

a servo-motor S' comprising a cylinder 23 within 
which a piston 24 is adapted to be reciprocated. 
The piston 24 is integral with a partially hollow 
tube 25 that is connected to the handle . A 
valve 26 extends into the hollow tube 25 and in 
cludes adjustable nuts 27 and 27' for limiting 
its longitudinal movement therein. - 
The engine P is adapted to drive a fluid pump 

28, the pressure fluid from which passes through 
a line 29 into an accumulator 30, thence through 
a safety relief valve 3 that is connected to a 
reservoir 32 by a line 33. The pressure fluid 
passes through line 34 to the cylinder 23. With 
the parts in the neutral position. ShOWn in Fig 
ure 6, the pressure fluid passes through a port 
35 in the piston 24 to the interior of tubular mem 
ber 25, between two spools 36 and 37 on the valve 
rod 26. The pressure fluid then passes through 
the two inclined ports 38 and 39 in the piston 24 
to opposite Sides thereof, holding the piston 
against movement, and Consequently the handle 

also. 
... The cylinder 23 is provided with exhaust ports 
40, 4 located, respectively, adjacent to the left 
and right hand ends of two Spools 42, 43 formed 
on the valve 26. In the position shown in Figure 
6, the fluid acting On each face of the pist.On 24 
exhausts through ports 40 and 4 into chambers 
formed by spools 37, 42 on the one hand, and 
spool. 43 and a shoulder 44 on valve 26 on the 
other hand. The valve-rod 26 is provided with a 
drilled longitudinal passage 45 and three trans 
verse ports 46, 47 and 48 extending through the 
valve-rod and intersecting passage 45. - 
The exhaust from ports 40, 4 passes through 

ports 46 and 4, thence through drilled passage 
45, thence through port 48 to an exhaust line 49 
leading to the intake side of pump 28. This side 
of pump 28 is also connected to the reservoir 32 
by a line 50. From the foregoing, it is evident 
that with the parts in the position shown in Fig 
lure 6, the piston 24 is held against movement by 
equal fluid pressure on each side thereof, while 
still permitting free, continuous flow of fluid 
through the system, thereby preventing over 
loading of pump 28. The position of the parts as 
shown in Figure 6 represents the neutral posi 
tion of the reversing mechanism R and a spring 
pressed detent 26' is adapted to cooperate with a 
receSS in Shaft 26 to inform the operator when 
the apparatus is in a neutral position. 
Movement of valve 26 rightwardly causes ex 

haust port 4 to be closed by spool 43, while ex 
haust port 40 remains open to port 46. Accord 
ingly, piston 24 moves rightwardly an amount 
proportional to the rightward movement of valve 
26 until exhaust port 4 passes beyond spool. 43 
causing the pressure fluid on each side of piston 
24 to become equalized, thereby stopping the lat 
ter's movement, and still permitting the above 
referred-to free circulation of the fluid through 
the System. 
Leftward movement of valve 26 closes port 49 

by spool 42, while exhaust port 4f remains open 
to port 47, whereupon piston 24 moves leftwardly 
until port 40 passes beyond spool 42, thereby 
causing the fluid pressure on each side of piston 

10 

5 

20 

25 

30 

40 

55 

80 

85 

70 

75 

4. 
24 to become equal. It is evident, therefore, that 
any slight movement in either direction of valve 
26 causes a proportional movement of the piston 
24 in the same direction and with it, handle . 
The force required to move valve 26 is negligible 
compared with the force required to move the 
clutch-shifting handle of the reversing gear, 
which great force is overcorne by hydraulic pres 
sure in response to the movement of valve 26 re 
quiring relatively little force. Furthermore, it is 
evident that the Servo-motor mechanism of this 
invention is unique in that upon its completion 
of every operation in response to movement of 
the valve 26, the fluid in the system continues 
to circulate without overloading the pump 28, 
Without building up excessive pressures in the 
system, and most of all, without consuming power 
from the motor P or S that drives the pump 28. 
It is pertinent to note also that the valve 3 is 
simply a relief valve and in the present invention 
normally does not function, although it would 
be required to function if the fiuid in the circuit 
were prevented from freely and continuously 
flowing when the SerWO-motor was idle. V 
The valves 26 for each motor P and S are con 

nected to separate draw bars 5 and 52 (Fig. 1) 
through pivotal joints 5' (only one being shown) 
for a purpose to be described later. The bars 5, 
52 are also provided with pivot mountings 53, 54 
that support upstanding bars 55, 56. The bars 
55, 56 are pivoted to a stationary shaft 57 lo 
cated between the ends of bars 55, 56 and shown 
in Figure 1 as substantially midway of the length 
of bars 55, 55. From the foregoing, it is evident 
that the lower ends of bars 55 and 56 move in an 
arc of a circle, while valves 26 move along a 
straight line. This angularity is accommodated 
by the pivotal connections 5 between valves 26 
and bars 5 f, 52. The length of shaft 57, and 
consequently the distance between bars 55, 56, 
is such that an operator standing between said 
bars can conveniently grasp one of the bars 55 
and 56 in each hand for simultaneous actuation. 
Preferably, these bars 55, 56 are located on each 
side of the steering wheel of the boat. The bars 
55, 56 are provided at their upper ends with 
bosses 58, 59 that support oscillatable hand grips 
60, 6. From the foregoing, it is clear that an 
operator may conveniently grasp hand grip 61 in 
his left hand and grip 60 in his right hand. Se 
lective oscillation of bars 55, 56 about shaft 57 
'Causes Selective operation of the Servo-motors S' 
and, accordingly, selective operation of the re 
versing-gear mechanisms R. . . . 
Conventional carburetors 62, only one of which 

is shown in Figure 1, are provided for motors P 
and S and have their butterfly valves actuated 
separately by draw rods 63, 64. The rods 63,64 
are connected through ball and socket joints 65, 
66 to horizontally-disposed links 67, 68. The 
opposite ends of links 67, 68 are rigidly attached 
to vertically-disposed rods 71, 72 forming bell 
crank levers therewith. The rods it, 72 pass 
through fixed guide members 73, 74, 75, 76. The 
upper ends of rods 7A, 72 are rigidly attached 
to links 77 and 78, respectively, forming bell 
crank levers therewith. The links 77, 78 are also 
provided with additional ball and socket joints 
connecting them to horizontally-disposed rods 79 
and 80 that are located in the horizontal plane 
containing the longitudinal axis of shaft 57. 
Shafts 79 and 89 are connected to links 81,82 
through ball and Socket joints and these links 
are rigidly connected to rods 83, 84 forming bell 
crank levers therewith. The rods 83, 84 extend 
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from the longitudinal axis of shaft 57 upwardly 
along bars 55, 56, respectively, and are connected 
to hand grips 60, 6, respectively. 
The construction and arrangement of the parts 

are such that oscillation of hand grips 60, 6 
about their longitudinal axes causes oscillation 
of rods 83, 84; links 8, 82; rods 79, 80; links 7, 
78; rods , 72; and links 67, 68. Oscillation of 
links 6, 68 causes reciprocation of bars 63, 64, 
thereby actuating the butterfly valves of the car 
buretors for engines P and S. . The location of 
links 8 and 82 in a horizontal plane including 
the longitudinal axis of shaft 57 permits Oscil 
lation of bars 55, 56 about said axis without dis 
turbing the linkage for the carburetor control. 
From the foregoing description it is evident 

that the carburetors 62 of the engines P and S 
should not be accelerated during the operation of 
the reversing-gear mechanisms R; otherwise the 
latter will prematurely fail due to the excessive 
wearing of the clutch plates thereof. Referring 
to Figures 4 and 5, the handle 6 is provided with 
a cylindrical portion 85 having diametrically-op 
posite machined slots 86, 87 forming a section 88 
of substantially rectangular outline. The Section. 
88 is adapted to cooperate With a frame.89 having 
three portions 90, 9 and 92 Which permit the 
unrestricted oscillation of the handle 6 so that 
the motor Scan be accelerated at will when han 
dle 6 is in position so that the section 88 thereof 
cooperates with said portions 90, 9 and 92. The 
portion 90 corresponds to the reversing gear R 
being in position to cause forward motion of the 
boat; portion 9 is neutral; and portion 92 cor 
responds to the reversing gear being in position 
to effect reverse motion of the boat. 
A narrow passage 93 joins portions 9 and 9, 

while a similar passage 94 joins portions 92 and 
9. The passages 93 and 94 are of such construc 
tion that handle 6 Will be forced into a prede 
termined oscillatable position (idling speed for 
the engine), before the rectangular Section 88 
can pass therethrough. This action is caused by 
cams 90, 9 '; 9' and 92 which, while shown 
integral with the frame 89, may be separate, ad 
justable cams affixed thereto. Accordingly, the 
frame 89 and construction of the handle 6 pre 
went the operation of the carburetor 62 while the 
reversing-gear mechanism R is being operated. 
An identical mechanism is provided for the han 
de 6. 

Referring to Figure 3, a quadrant 95 is keyed 
to handle 6 having ratchet teeth 96 thereon 
which cooperate with a stationarily-located 
spring-pressed detent 97 for retaining the handle 
6 in any adjusted position, 
Referring to Figure 2, a modified form of the 

combined reversing-gear and throttle operator is 
shown. In this embodiment, an oscillatable han 
de 6' is pivoted to a shaft 57 adjacent to said 
handle; whereas in Figure 1, the shaft 5 is at 
a substantial distance from its handle 6. The 
handle 6 is connected to a rod or flexible Shaft 
98 through a universal joint 99, the pivotal axes 
of which lie Substantially in the same horizontal 
plane including the axis for shaft 57. The flexi 
ble shaft is connected to the carburetor, and the 
servo-motor S' is connected through any desired 
linkage to an arm 00 integral with the support 
for the handle 6. 
Although the principles of the invention have 

been shown and described in detail to fully ill 
lustrate Several embodiments of the invention, it 
is obvious that numerous changes may be made 
in the linkage and Such details, and certain fea 
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6 
tures may be used without others without depart 
ing from the principles of the invention. For 
example, the servo-motors may be omitted and 
the reversing mechanism mechanically operated, 
as would be desirable, particularly from a cost 
standpoint, in stock-built craft. 
What is claimed is: 
1. In a boat, propelling mechanism; an inter 

nal combustion engine drivingly connected to 
said propelling mechanism; a throttle mounted 
on said engine; a reversing gear within the driv 
ing connection between said engine and propel 
ling mechanism having an operating lever con 
nected thereto for rendering said gear effective 
and ineffective; a supporting shaft adapted to be 
attached to the frame of said boat; a lever piv 
otally connected to Said Suporting shaft; a draw 
bar connected between one end of said pivoted 
lever and said operating lever; a handle con 
nected to the other end of Said pivoted ever in 
a manner So that it can be oscillated about its 
own longitudinal axis; means connecting said 
handle to said throttle, said means being respon 
sive to the oscillation of Said handle to control 
said throttle; and a support stationarily mounted 
relatively to said Supporting shaft and including 
means for cooperating with means integral with 
said handle for preventing the Oscillation of said 
handle while Said pivoted lever is being moved 
between different pivotal positions. 

2. In a boat having a steering wheel, a port 
motor and a starboard motor; a reversing gear 
connected to each motor; propelling mechanism 
connected to each reversing gear; a reversing 
gear arm Connected to each reversing gear; a 
throttle attached to each motor; means for 
maneuvering said boat independently of said 
steering wheel comprising a supporting member 
stationarily mounted in close proximity to said 
steering wheel; operating levers pivotally mount 
ed On Said Supporting member in Spaced relation 
Such that each may be grasped by one hand of an 
Operator Simultaneously; a draw bar connected 
between one end of each of said levers and the 
reversing-gear operating arm of its respective 
motor; a handle connected to the other end of 
each of Said operating levers in a manner so that 
it can be Oscillated about its own longitudinal 
axis; and means connecting said handle to said 
throttle, said means being responsive to the oscil 
lation of said handle to control said throttle. w 

3. In a boat having a steering wheel, a port 
motor and a starboard motor; a reversing gear 
Connected to each motor; propelling mechanism 
connected to each reversing gear; a reversing 
gear arm connected to each reversing gear; a 
throttle attached to each motor; means for 
maneuvering said boat independently of said 
steering Wheel comprising a supporting member 
stationarily mounted in close proximity to said 
steering wheel; operating levers pivotally mount 
ed. On Said Supporting member in spaced relation 
Such that each may be grasped by one hand of 
an operator simultaneously; a draw bar connected 
between one end of each of said levers and the 
reversing-gear operating arm of its respective 
motor; a handle connected to the other end of 
each of Said operating levers in a manner so that 
it can be oscillated about its own longitudinal 
axis; means connecting said handle to said 
throttle, Said means being responsive to the oscil 
lation of Said handle to control said throttle; and 
a plate for each of said handles stationarily 
mounted relatively to said supporting member 
and in cooperating position relatively to its 
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handle, each of said plates being provided with 
can means for cooperation with its handle to 
force said handle into an OScillatable position for 
idling its respective motor When its correspond 
ing operating lever is pivotally moved in a man 
ner to operate its corresponding reversing gear. 

4. In a boat, an internal combustion engine; a 
throttle mounted on Said engine; propelling 
naechanism for said boat connected to said en 
gine; a reversing gear connected between said en 
gine and said propelling mechanism; an operat 
ing arm connected to said reversing gear; a sta 
tionarily-mounted bracket; a lever pivotally 
mounted. On Said bracket; a servo-motor between 
Said reversing, gear and said lever; a draw bar 
having its one end connected to one end of said 
pivoted lever and its other end connected to said 
Servo-motor; an OScillatable handle connected 
to the other end of said pivoted lever; a bell 
crank connected to said pivoted lever and 
adapted to be operated within a plane including 
the axis of the bracket about which said lever 
pivots, and said plane being at substantially right 
angles to said lever; and means connecting said 
bell crank with said handle and said throttle, 
Whereby the Oscillation of said handle operates 
said bell crank and said throttle independently 
of the movement of said lever about the axis of 
its pivotal mounting on said bracket. 

5. In a boat, an internal combustion engine; a 3 
throttle mounted on said engine; propelling 
mechanism for said boat connected to said en 
gine; a reversing gear connected between said 
engine and said propelling mechanism; an op 
erating arm connected to said reversing gear; a 
stationarily-mounted bracket; a lever pivotally 
mounted on Said bracket; a servo-motor between 
Said reversing gear and said lever; a draw bar 
having its one end connected to one end of said 
pivoted lever and its other end connected to said 
Servo-motor; an oscillatable handle connected to 
the other end of Said pivoted lever; a bell crank 
connected to said pivoted lever and adapted to 
be operated within a plane including the axis of 
the bracket about which said lever pivots and 
Said plane being at Substantially right angles to 
Said lever; means connecting said beli crank with 
Said handle and said throttle, whereby the oscil 
lation of Said handie operates said bell crank and 
Said throttle independently of the movement of 
Said lever about the axis of its pivotal mounting 
On Said bracket; and a plate stationarily mounted 
relatively to said bracket and including means 
for cooperating with said handle for preventing 
the Oscillation of said handle while said pivoted 
lever is being moved between different pivotal 
positions. 

6. In a power boat, propelling mechanism; a 
prime mover connected to, and adapted to op 
erate said propelling mechanism; a throttle con 
nected to said prime mover; a reversing gear op 
eratively connected to said prime mover and said 
propelling mechanism for changing the direction 
of rotation of Said propelling mechanism; an op 
erating arm connected to said reversing gear; a 
stationary bracket; a lever pivotally mounted on 
said bracket; a servo-motor including a cylinder 
mounted in aligned relation with said arm and 
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8 
lever; a reciprocable waive connected to the one 
end of said pivoted lever; a piston within said 
cylinder connected to Said arm, housing said 
Valve and adapted to seek a balanced position 
each time. Said valve is reciprocated; valve ports 
between said piston and valve for providing con 
tinuous flow of fluid through said servo-motor 
when said piston is in its balanced position; an 
oscillatable handle connected to the end of said 
pivotally-mounted lever opposite that connected 
to said valve; and means connecting said oscil 
latable handle to said throttle and responsive to 
the oscillation thereof for controlling said 
throttle. 

7. In a boat having a steering wheel, a port 
motor and a starboard motor; propelling mech 
anism connected to each reversing gear; a re 
versing-gear arm connected to each reversing 
gear; a throttle attached to each motor; means 
for maneuvering Said boat independently of said 
Steering wheel comprising a supporting member 
stationarily mounted in close proximity to said 
steering wheel; operating levers pivotally mounted 
On Said Supporting member in spaced relation 
Such that each may be grasped by one hand of 
an Operator Simultaneously; a servo-motor for 
each of Said motor including a cylinder mounted 
in aligned relation with the arm and lever of each 
motor; a reciprocable valve connected to the one 
end of each of Said pivoted levers; a piston 
within each cylinder connected to its correspond 
ing reversing-gear arm, housing its respective 
valve and adapted to seek a balanced position 
each time its valve is reciprocated; valve ports. 
between each piston and its valve for providing 
continuous flow of fluid through each servo 
motor when its piston is in its balanced position; 
a handle connected to the end of each of said 
levers opposite that connected to said valves in 
a ?nainner So that each can be oscillated about its 
OWin longitudinal axis; and means connecting 
Said handles to its corresponding throttle, said 
fileans being responsive to the oscillation of its 
handle to control the corresponding throttle. 
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