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[57] ABSTRACT 
A control unit with means to provide a positive con 

nection between a rudder and a ‘power driving motor 
for automatic pilot steering. The control unit is nor 
mally attached to a steering means, such as a quan 
drant, which is keyed to a rudder post. The control 
unit has rotatable means responsive to a shaft extend 
ing from the power motor, including a sprocket which 
engages a detent carried by a pivotal braking arm. The 
arm is movable between either a release or set posi 
tion. A solenoid having a plunger element is provided 
which extends through the distal end of the arm to ef 
fect movement of the braking arm into set position. 
Resilientmeans, such as springs, surround the plunger 
on either side of the brake arm and bias it either into 
set position when the solenoid is activated or release 
position when inactivated. Provision is also made for 
manual override of the automatic control. When the 
unit is in set position, the reciprocating movement of 
the shaft from the power motor will cause a corre 
sponding movement of the quadrant and, ultimately, 
the rudder. In release position, the movement of the 
shaft will not affect the quadrant. ' 

9 Claims, 7 Drawing Figures 
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CONTROL UNIT 

BACKGROUND OF THE INVENTION 

This invention relates to automatic pilots and more 
particularly to a control unit for automatic pilot steer 
ing systems which is adapted to provide for either man 
ual or automatic operation of the system. Automatic 
pilots have been known for years and have been the 
subject of intensive development but the products re 
sulting of this development have been costly devices 
which are complex in nature and generally inappropri 
ate for use in small craft. Installation of such automatic 
pilots is generally complicated and, thus, impractical 
for widespread use. For example, in the usual auto 
matic control system a clutching arrangement is pro 
vided so that the system may alternate between manual 
or automatic control. While such an arrangement may 
provide effective control, its placement in a small craft 
is costly and impractical. In other systems a hook-up is 
provided between the manual steering mechanism and 
the power apparatus control so that no clutching or de 
clutching is necessary. However, this hook-up is gener 
ally ?tted into a steering cable or rod which in certain 
instances may be inconvenient to get to and also results 
in a costly installation. 

SUMMARY OF THE INVENTION 

Accordingly, it is a particular object of this invention 
to provide a control unit for an automatic pilot system 
which is simple in design and may be conveniently in 
stalled in automatic pilot systems for small craft. 

It is another object ofthis invention to provide a con 
trol unit for an automatic pilot steering system which 
may be activated for sensitive reaction to small course 
changes and yet adapted to override by a simple and 
convenient manipulation of manual steering controls 
when required. 
Other objects and embodiments will become appar 

ent from the following disclosure. 
The invention comprises a control unit which allows 

either manual or automatic control of a rudder. The 
unit comprises an actuator means which is pivotally at 
tached to a steering means mounted on a post support 
ing the rudder. The steering means is positively con 
nected to a manual steering mechanism. Located 
within the actuator means is a releasable member 
which when in set position, through a connecting ele 
ment,_ locks the actuator means and, utimately, the 
steering means and rudder to a power driving means. 
When the releasable member is in its inactive or re~ 
leased position, the actuator means functions in 
dependant of the power means. Thus, the steering 
means will respond only to the manual steering mecha 
nism. The actuator means is also adapted for over-ride 
of its automatic function in set position by the manual 
steering mechanism when so dictated by circum 
stances. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings illustrate the best mode presently con 
templated for carrying out the objects of the invention 
and are not to be construed as restrictions or limita 
tions on its scope. In the drawings: 
FIG. I is a side elevation of the control unit showing 

the actuator with a portion of its housing cut away and 
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2 
embodied in connection with a conventional reversible 
motor. 

FIG. 2 is a top plan view of the system of FIG. 1 
showing the motor connecting element in its fully ex 
tended position. 
FIG. 3 is a top plan view of the system of FIG. 1 

showing the motor connecting element in its fully re 
tracted position. 
FIG. 4 is a top plan view of the system of FIG. 1 

wherein the actuator moves independant of the revers 
ible motor. 
FIG. 5 is a fragmentary enlarged view of the actuator 

of FIG. 4 along lines 5—5 showing the releasable ele 
ment in its released position. 
FIG. 6 is a fragmentary enlarged view of the actuator 

of FIG. 1 showing the releasable element in its override 
position. 
FIG. 7 is a view along lines 7—-7 of FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIG. 1, a quadrant 10 is keyed to 
a rudder post 11 so that its axis of swing is the center 
of the post. As seen better in FIG. 2, the quadrant has 
an arcuate outer edge 12 provided with tracks 13 and 
14 which receive cables 15 and 16. The cables are each 
secured at one end at ?ange portions 18 and 19 respec 
tively and connected at the other ends, either directly 
or indirectly, to a manual steering mechanism, not 
shown. An actuator unit, generally designated 20, is 
shown with a portion of its housing 21 cut away. As 
seen in greater detail in FIGS. 5 and 6, the actuator is 
pivotally supported on a pivot 22 at a point intermedi 
ate bars 23 and 24 which are clamped together by any 
convenient means such as the nut and bolt arrangement 
as shown in FIG. 5. The pivot extends through the bars 
and a spacer 25 and is secured‘ by nut 26. Contained 
within the actuator housing is a releasable member or 
brake arm 27, having stems 28 and 29 shown in FIG. 
7 which are pivotally supported at one end on a ?xed 
axis by pin 9, which is secured to the housing 21, and 
joined at the distal ends by an aperatured spacer 30. A 
solenoid 31, mounted in the bottom portion of the 
housing 21,- has a plunger element 32 extending there 
from through the aperature in spacer 30. Attached to 
the end of plunger 32 is a retainer disc 33. Compression 
springs 34 and 35 surround the plunger on either side 
of brake arm 27 and bias'the arm either away from the 
solenoid when it is inactivated as viewed in FIG. 6, or 
away from the retainer disc 33 when activated. At an 
intermediate point on arm 27 is a roller 36 which acts 
as a detent when engaging the teeth of a sprocket 37. 
The sprocket is mounted along with a pinion 38 (shown 
in phantom), on a shaft 39 which is secured to the side 
of the housing 21 as seen in FIG. 7. 

In FIG. 1, a power driving unit 40 is shown pivotally 
mounted on the underside of the stern portion of a ves 
sel. The power unit consists of a housing 41 containing 
a reversible motor, not shown, and a shaft 42 which is 
driven by the motor through a gearing mechanism, also 
not shown, in the base of the unit. The shaft 42 acts as 
a connecting element between the power unit and the 
actuator and is adapted to be reciprocated into and out 
of the power unit so as to adjust its position in accor 
dance with a predetermined signal from a direction 
sensing device which energizes the motor. Formed at 
the outer portion of the shaft 42 is a rack 43 which ex 
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g-tends through an opening in the side of the housing 21 
and meshes with the pinion 38. ' 
When automatic pilot steering is desired, the sole 

noid 31 is activated from an external source whereupon 
an electromagnetic ?eld is produced which attracts the 
plunger 32 thereby forcing compression of spring 34 
which biases the brake arm 27 so that it moves forward 
and compresses spring 35. As previously indicated, this 
forward movement of the brake arm 27 causes the rol 
ler 36 to engage the teeth of sprocket 37 and prevent 
its rotation. When so engaged, by reason of the rack 
and pinion connection between the power unit 40 and 
the actuator 20, any reciprocating motion of the shaft 
42 extending from the power motor will be transmitted 
to the quadrant l0 and in turn the rudder. For manual 
operation the solenoid is inactivated, again from an ex 
ternal source, whereupon spring 35 will bias the brake 
arm away from the sprocket 37 which will then be free 
to rotate unhindered by roller 36 as seen in FIG. 5. 
When the brake arm is in this position, the reciprocat 
ing motion of the shaft 42 and its rack portion 43 will 
not be transmitted to the quadrant as illustrated in FIG. 
4 

1 In FIG. 2 the invention is illustrated in the condition 
for automatic operation and the shaft 42 extends from 
the power driving unit in‘ its fully extended position. 
The quadrant l0 rotatesrabout the axis of the rudder 
pole in response to the reciprocating movement of the 
shaft. . 

In FIG. 3 the shaft 42 is illustrated in its fully re 
tracted position causing a movement of the quadrant 
10 opposite to that illustrated in FIG. 2. 
During operation of the automatic pilot it may occa 

sionally be necessary to take over manual control for 
a short time to perform a dodging maneuver or for 
some other reason. As seen in FIG. 6 the present inven 

' tion is adapted vto provide for such an override feature. 
As previously indicated, when activated, the: solenoid 
3| attracts plunger 32 so that spring 34 is biased by re 
tainer disc 33 against arm 27. Thus, force is created 
which presses the arm forward so that roller 36 is 

vsealed in one of the spaces between the teeth‘on 
sprocket 37 and restrains it from rotation. However, in 
response to a force exerted by the manual steering 
mechanism the quadrant 10 may be rotated about its 
axis causing an overload torque on sprocket 37 thereby 
unseating the roller in the brake arm from its set posi 
tion. The reverse force caused by the roller overriding 
the teeth of the sprocket will cause slight backward 
movement of the arm 27 so that spring 34 is further 
compressed. When the overload torque is no longer 
present, spring 34 will force brake arm 27 back into its 
set position thereby restraining sprocket 37 against ro 
tation and effecting automatic control once more. 
Of course, other variations of the speci?c construc 

tion and arrangement of the control unit disclosed 
above can be made by those skilled in the art without 
departing from the invention as de?ned in the ap 
pended claims. 
What is claimed is: r 
I. In a vessel having means for operating a rudder 

post. steering means mounted on said post and posi 
tively connected to a manual steering mechanism, actu 
ator means pivotally attached to said steering means, 
power driving means pivotally mounted on a support 
laterally spaced from said steering means, and includ 
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ing shaft means adapted at one'end to laterally recipro- > 

4 
cate into and out of said power driving means and pro 
viding a positive connection at its opposite end with 
said actuator means, said actuator means including a 
releasable member adapted when held in set position to 
render said connection operative and permit the opera 
tion of said steering means independent of said manual 
steering mechanism, said releasable member being 
yieldable in set position to an'override force from said 
manual steering mechanism. 

2. The invention as identi?ed in claim 1 wherein said 
steering means is a quadrant. 

3. The invention as de?ned in claim 2 wherein said 
actuator further includes a rotatable means operable to 
maintain said positive connection operative when held 
against rotation by said releasable member. 

4. The invention as de?ned in claim 3 wherein said 
actuator includes electromagnetic means to effect rela 
tive movement of said releasable member from a re 
lease position to a set position. 

5. A convertible manual and automatic control unit 
adapted to provide a positive connection between a 
steering means and a power driving means laterally 
spaced from said steering means, comprising a housing, 
mounting means to pivotally mounted said housing on 
said steering means, rotatable means mounted in said 
housing, said rotatable means including an element 
having a plurality of teeth arranged in a circular series, 
said element being adapted when held against rotation 
to maintain said connections and when permitted to ro 
tate to render said connection ineffectual, a braking 
member adapted when held in set position to hold said 
element against rotation, but movable to a release posi 
tion, and electromagnetic means including resilient ele 
ments to bias said braking member into set position 
when activated and release position when inactivated. _ 

6. A control unit as de?ned in claim 5 wherein said 
braking member is movable from a set position in re 
sponse to an overriding torque in said rotatable ele 
ment. ' 

7. A control unit as de?ned in claim 6 wherein said 
electromagnetic means is a solenoid. 

8. A convertible manual and automatic control unit 
adapted to provide a positive connection between a 
steering means and a power driving means laterally 
spaced from said steering means, comprising a housing, 
mounting means adapted to pivotally mount said hous 
ing on said steering means, a rotatable element having 
a plurality of teeth arranged in a circular series 
mounted in said housing, said element being adapted to 
mesh with one end of shaft means reciprocally and lat 
erally'movable in said power driving means so that 
when held against rotation said connection is'main 
tained and when permitted to rotate said connection is 
rendered‘ ineffectual, a braking member pivotally se 
cured at one end to said housing and movable between 
release and set position, a detent member carried by 
said braking member and acting to hold said rotatable 
element against rotation when in set position, electro 
magnetic means secured in said housing to effect rela 
tive movement of said detent from one of said release 
or set positions. 

9. A control unit as de?ned in claim 8 wherein said 
electromagnetic means includes a plunger movable in 
response to a magnetic ?eld generated in said electro- _ 
magnetic means, and resilient means surrounding said 
plunger and biasing said braking member into one of 
said set or release positions in response to the activa-_ 
tion or inactivation of said magnetic ?eld. 

* lit * ll‘ * 
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