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57 ABSTRACT 
Anti-roll apparatus for a marine vessel. A plurality of 
fins are carried by the vessel. Each fin is operatively 
moved by motor mechanism which is connected 
thereto by means of clutch mechanism. The motor 
mechanism is in continuous operation. A roll sensor 
unit is mounted in a position to detect roll motion of 
the vessel. The roll sensor unit transmits signals to the 
clutch mechanism in response to roll motion of the 
vessel. The clutch mechanism joins the motor mecha 
nism to the fins for movement thereof in accordance 
with operation of the roll sensor unit. The fins are thus 
operatively moved to reduce and/or eliminate the roll 
action of the vessel. 

16 Claims, 11 Drawing Figures 
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MARINE WESSEL ROLL STABILIZERAPPARATUS 

RELATED APPLICATION 

This application is a continuation-in-part of my co 
pending Patent Application Ser. No. 79,240, filed Oct. 
8, 1970, now U.S. Pat. No. 3,687,100. 

BACKGROUND OF THE INVENTION 

Numerous marine vessels have been provided with 
apparatus to reduce or to overcome roll action of the 
vessel. Some of the apparatus has included gyroscope 
devices which are usually rather expensive and/or diffi 
cult to maintain in proper operating condition. Some of 
the anti-roll apparatus has included valves, or pistons, 
or the like, which lack speed and accuracy of opera 
tion. Some of the anti-roll apparatus has included 
means for controlling operation of motors directly in 
response to roll action of the vessel. Such systems are 
usually slow and/or inaccurate in response. 

It is therefore an object of this invention to provide 
marine vessel anti-roll apparatus which does not re 
quire the use of gyroscopes or the like. 

It is another object of this invention to provide such 
apparatus which has a minimum number of moving 
parts. .. . . 

It is another object of this invention to provide such 
apparatus which has very rapid response to roll action 
so that roll action can be readily prevented or reduced. 
Another object of this invention is to provide such 

apparatus which functions properly even if the vessel 
controlled is listing. 
Another object of this invention is to provide such 

apparatus which includes means for testing thereof 
when the vessel is not rolling, to insure that the appara 
tus is functioning properly or will function properly. 
Another object of this invention is to provide such 

apparatus which is capable of sensing and controlling 
relatively low degrees of roll and which is also capable 
of sensing and controlling relatively high degrees of 
roll. 
Another object of this invention is to provide such 

apparatus which is basically electrical-mechanical in 
operation, which is relatively simple in construction 
and which does not include any devices of the "elec 
tronic' type. 
Another object of this invention is to provide such 

apparatus which does not include fluid conduits, 
valves, pistons, pumps, or the like. 
Another object of this invention is to provide such 

apparatus which rapidly operates in response to rollac 
tion for correction action, and which is capable of an 
ticipating roll action but which does not "over cor 
rect.' 
Other objects and advantages reside in the construc 

tion of parts, the combination thereof, the method of 
manufacture, and the mode of operation, as will be 
come more apparent from the following description. 
BRIEF DESCRIPTION OF THE VIEWS OF THE 

DRAWINGS 

FIG. 1 is a diagrammatic perspective view showing a 
marine vessel provided with apparatus of this inven 
tion. 
FIG. 2 is a perspective exploded view of roll sensor 

mechanism of this invention. 

2 
FIG. 3 is a front view, with parts shown in sections, 

of the roll sensor mechanism of FIG. 2, 
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FIG. 4 is a sectional view taken substantially on line 
4-4 of FIG. 3. 

FIG. 5 is a front elevational diagrammatic type of 
view showing a position of operation of roll sensor 
mechanism of this invention. 
FIG. 6 is a front elevational diagrammatic type of 

view, similar to FIG. 5, showing further operation of 
roll sensor mechanism of this invention. 
FIG. 7 is a front elevational diagrammatic type of 

view, drawn on a smaller scale than the other views, ill 
lustrating the list adjustment mechanism of the roll sen 
sor mechanism of this invention. 

FIG. 8 is a fragmentary elevational view, taken sub 
stantially online 8-8 of FIG. 4. 
FIG. 9 is a perspective diagrammatic type of view 

showing a portion of the electrical and mechanical ele 
ments of this invention. . 
FIG. 10 is a diagrammatic type of view showing a 

portion of the control mechanism of this invention. 
FIG. 11 is a diagrammatic view of electrical circuitry 

of this invention. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
FIG. 1 illustrates a marine vessel 20 and shows the 

general location of a sensing unit 22, and stabilizer fins 
24 and 26. FIG. 9 shows motors 28 and 30 for opera 
tion of the fin 26 and motors 32 and 34 for operation 
of the fin 24. FIG.9 also shows a clutch 38, which joins 
the motor 28 to a gear assembly 39, and a clutch 40 
which joins the motor 30 to the gear assembly 39. A 
shaft 42 is rotatably supported by any suitable means, 
not shown, and joins the gear assembly 39 to the fin 26. 
The motor 32 is joined by a clutch 44 to a gear assem 
bly 46, and the motor 34 is joined by a clutch 48 to the 
gear assembly 46. A shaft 49 is rotatably supported by 
any suitable means, not shown, and joins the gear as 
sembly 46 to the fin 24. 
The sensor unit 22 comprises a housing 50, shown in 

FIGS. 2, 3, and 4, which, as shown in FIG.4, is rigidly 
attached to a portion of support structure 53 of the ves 
sel 20 by means of bolts 52. The housing 50 of the sen 
sor unit 22 is preferably located in or adjacent a control 
station 54 of the vessel 20, as illustrated in FIG.1. 
The housing 50 comprises a base plate 51 and a cover 

member 55. 
Secured to the base plate 51 is a bracket member 56 

which has spaced-apart aligned bearing support por 
tions 57 and 58. Within the bearing support portion 57 
is a bearing 60, and within the bearing support portion 
58 is a bearing 62. A shaft 64 is rotatably supported by 
the bearings 60 and 62. A pendulum 63 is attached to 
the shaft 64 and comprises spaced-apart stems 65 and 
66, which are carried by the shaft 64, and a weight 
member 67. The stem 65 has a frictional disc 68 se 
cured thereto, and the stem 66 has a frictional disc 70 
secured thereto. A pin 74 extends through a portion of 
the disc 68 and into the shaft 64 so that the stem 65 is 
non-rotatably attached to the shaft 64. A weight mem 
ber 67 is attached to the stems 65 and 66 at the lower 
ends thereof. Rotatably mounted upon the shaft 64 and 
disposed between the frictional discs 68 and 70 is a 
connector member 80. 
A leg member 84 and a leg member 86 are also pivot 

ally supported on the shaft 64. The lower ends of the 
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legs 84 and 86 have a pedestal 90 attached thereto by 
any suitable means, such as by means of screws 92. The 
pedestal 90 supports a dampener member 94 which is 
provided with an arcuate groove 96. A pin 97 pivotally 
attaches the dampener member 94 to the pedestal 90. 
Rotatably movable upon the floor of the groove 96 of 
the dampener member 94 is a roller 100 which is rotat 
ably attached to the weight member 67 by means of a 
pin 102. The arc of the groove 96 has a lesser radius 
than the distance from the bottom of the roller 100 to 
the shaft 64. Therefore, when there is relative move 
ment between the dampener member 94 and the pen 
dulum 63, the roller 100 urges the dampener member 
94 to pivotally move. A pair of resilient members 104 
are disposed between the dampener member 94 and 
the pedestal 90 and urge the dampener member 94 to 
maintain a symmetrical position with respect to the 
pedestal 90. 
Above the shaft 64 the leg member 84 supports a liq 

uid level member 106 which is attached to the upper 
part of the leg member 84 by suitable means, such as 
screws 108. A window 109 in the front portion of the 
cover 55, permits a view of the liquid level member 
106. 
The upper portion of the leg 86 supports switch 

members 110, 112, 114, and 116, each of which has an 
actuator stem 120 extending therefrom. The switch 
members are arranged so that the switch members 110 
and 112 are in juxtaposition one with the other and 
spaced from the switch members 114 and 116, which 
are also in juxtaposition. Positioned between the pairs 
of switch members 110 and 12, and 114 and 116 is an 
actuator member 124. The actuator member 124 is piv 
otally attached to a shaft 126 which extends into the ac 
tuator member 124 and which also extends into the 
upper portion of the connector member 80. The actua 
tor member 124 is also pivotally connected to the 
upper portion of the leg 86 by means of a pin 130 which 
extends into the actuator member 124 above the shaft 
126 and which also is secured within an opening 132 
which is located immediately above the shaft 64 in the 
leg 86. A leaf spring 134 is attached to the pin 130 and 
is positioned within the actuator member 124 for 
urging axial alignment of the actuator member 124 
with the connector member 80. 
The shaft 64 extends through the cover 55 and has 

attached thereto a handle 136. The handle 136 has a 
notch 138 in the lower portion thereof into which a tog 
gle 140 of a switch 142 is movable. When the handle 
136 is positioned as shown in FIG. 8, the toggle 140 
may be pivotally moved upwardly so that a portion of 
the toggle 140 is positioned within the notch 138 to 
prevent rotative movement of the handle 136. 
A block 143 is attached to the base plate 51 adjacent 

the leg 84 and carries a rod 145 which is axially mov 
able with respect thereto and which is urged by a spring 
146 into engagement with the left side of the leg 84, as 
shown in FIGS. 3 and 7. On the right hand side of the 
leg 84 is a rod 148 which is threadedly supported by a 
flange 150 at the edge of the base plate 51. The rod 148 
is also threadedly attached to a block 152 which is at 
tached to the base plate 51. The rod 148 is engageable 
with the right hand side of the leg 84, as shown in FIGS. 
3 and 7. 
The shaft 49, which operates the fin 24, has a cam 

160 attached thereto for rotation therewith. Adjacent 
the cam 160, for operation thereby, are switches 162, 
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164, 166, 168, and 170. The shaft 42, which operates 
the fin 26, has a cam 180 attached thereto for rotation 
therewith. Adjacent the cam 180 for operation thereby 
are switches 182, 184, 186, 188, and 190. 
FIG. 11 shows diagrammatically the electrical cir 

cuitry of this invention, including the switches dis 
cussed above which are operated by the cams 160 and 
180. Also shown in FIG. 11 are the electrical portions 
of the clutches 38, 40, 44, and 48 which operate to 
cause rotative movement of the fins 26 and 24. Also 
shown in FIG. 11 are contacts of the switches 110, 112, 
114, and 116 which operate by engagement with the 
actuator member 124. Also shown in FIG. 11 are lamps 
210, 212, 214, 230, 232, and 234, which indicate the 
rotative position of the fins 24 and 26. These lamps 
may be located at any suitable positions adjacent the 
housing 50 or may be mounted upon the cover member 
55 of the housing 50. 

OPERATION 

While the vessel 20 is tied up at dock or is otherwise 
substantially stationary, level member 106 is adjusted 
to level position as illustrated in FIGS. 7 and 8. Such 
adjustment is made by rotatively or threadedly moving 
the rod 148, which is in engagement with the right hand 
side of the leg 84. The leg members 84 and 86 are at 
tached together through the pedestal 90, and the ped 
estal 90 pivotally supports the dampener member 94. 
Adjustment of the rod 148 thus pivotally moves the legs 
84 and 86 about the shaft 64. Such adjustment is made 
until the liquid level member 106 is level as it appears 
through the window 109. When the liquid level mem 
ber 106 shows a level position, the legs 84 and 86 are 
vertical, regardless of the angular position of the vessel 
20. For example, as illustrated in FIG. 6, the vessel 20 
may be in a starboard list condition when the liquid 
level member 106 is adjusted to a level position. It is to 
be observed that such an adjustment of the liquid level 
device 106 moves the leg members 84 and 86 which 
carry therewith the pedestal 90 and the dampener 
member 94. Thus, the entire roll sensing mechanism is 
adjusted by adjustment of the rod 148, as the pendulum 
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63 and the weight member 67 remain in a substantially 
vertical position. 
However, as discussed above, the shaft 64 is attached 

to the handle 136, and the stems 65 and 66 of the pen 
dulum 63 are attached to the shaft 64 for rotative 
movement therewith. When the toggle 140 of the 
switch 142 is in an upward position, and the handle 136 
is in alignment therewith, the toggle 140 is disposed in 
the notch 138 of the handle 136. Thus, the toggle 140 
prevents pivotal movement of the handle 136 when the 
toggle 140 is in an upward position. When the toggle 
140 is in the upward position, the switch 142 is in an 
off position or open position. 
Because the handle 136 is attached to the shaft 64 

and because the shaft 64 is attached to the pendulum 
63, when the toggle 140 is in its downward position the 
handle 136 can be pivotally moved. Such pivotal move 
ment of the handle 136 causes pivotal movement of the 
shaft 64 and the pendulum 63. Pivotal movement of the 
pendulum 63 causes operation of the switches 110, 
112, 114, and 116. Thus, the operation of the roll sen 
sor mechanism can be tested when desired, without roll 
movement of the vessel 20. 
The switch 142 is preferably a double-pole single 

throw switch and is positioned within main control con 
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ductor members 250 and 252 of the electrical control 
circuitry of the invention. Therefore, when the switch 
142 is in an open position, the circuitry shown in FIG. 
11 is de-energized. Furthermore, when the toggle 140 
of the switch 142 is in the raised position, the shaft 64 
is secured against rotation, because the handle 136 is 
secured against rotative movement, the pendulum 63 is 
secured in position. Thus, when the toggle 140 of the 
switch 142 is in an upward position, the pendulum 63 
is mechanically restrained from movement, and the roll 
sensor mechanism is inoperative. 
The motors 28, 30, 32, and 34 are continuously rotat 

ing, as they are energized from any suitable source of 
electrical energy. However, the clutches 38, 40, 44, 48 
are normally deenergized, and the shafts 42 and 49 and 
the fins 26 and 24, respectively, are normally main 
tained in neutral position. Thus, in order to energize 
the control circuitry of this invention, shown in FIG. 2, 
the toggle 140 of the switch 142 is moved to its lower 
most position, as illustrated in FIG.8. When the toggle 
140 is so positioned, the switch 142 is closed and the 
conductors 250 and 252 shown in FIGS. 9 and 11 are 
energized. 
Thus, as the marine vessel 20 is moving, the control 

circuitry of FIG. 11 and the roll sensor mechanism of 
FIGS. 2, 3, 4, 5, 6, and 7 are in condition to operate. 
The lamps 212 and 232 are energized and lighted 
through the switches 166 and 186, respectively. If the 
marine vessel 20 should roll to the starboard, a condi 
tion exists as illustrated in FIG. 5. In this condition 
there is relative rotative movement between the pendu 
lum 63 and the base plate 51. Because there is fric 
tional engagement between the connector 80 and the 
stems 65 and 66, the connector 80 normally remains 
aligned with the stems 65 and 66, as shown in FIG. 5. 
However, with starboard roll of the vessel 20, there is 
pivotal movement of the actuator member 124 about 
the axis of the pin 130. Thus, the actuator member 124 
pivotally moves into engagement with the switches 114 
and 116, as shown in FIG. 5. Thus, the switches 114 
and 116 are actuated. Actuation of the switch 114 
causes closing of the contacts 114A and opening of the 
contacts 114B of the switch 114. When the contacts 
114A are closed, a circuit is established from the con 
ductor 250, through the contacts 114A to the clutch 
38. The contacts 184B of the switch 184 are normally 
open but due to the fact that the cam 180 is in engage 
ment with the switch 184 at this time, the contacts 
184B are closed. 
Thus, the clutch 38 is energized, and through the 

gear assembly 39, the shaft 42 is rotatively moved, and 
the fin 26 is rotatively moved in a direction to tend to 
overcome the roll of the vessel 20 to the starboard. For 
example, the shaft 42 and the cam 180, as shown in 
FIG. 10, rotatively move clockwise. When this occurs, 
the switch 186 which is normally in a recess 260 of the 
cam 80 is engaged by the cam 180 and the switch 186 
opens and a circuit through the switch 186 is broken. 
Thus, the lamp 232 which is normally energized and 
lighted, to indicate neutral position of the fin 26, is 
opened and the lamp 232 is deenergized. At the same 
time the cam 180 engages the switch 182 and the 
switch 182 is thus closed. 

If the vessel 20 continues its starboard roll, there is 
further relative movement between the pendulum 63 
and the base plate 51. Thus, there is further movement 
of the actuator member 124 with respect to the pendu 
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lum 63. Due to the fact that the connector 80 is fric 
tionally but slidably retained between the stems 65 and 
66 of the pendulum 63, there is relative rotative move 
ment between the connector 80 and the stems 65 and 
66, as illustrated in FIG. 6. 
During the relative rotative movement between the 

pendulum 63 and the base plate 51 during roll move 
ment of the vessel 20, there is relative movement be 
tween the roller 100 and the dampener member 94, as 
illustrated in FIGS. 5 and 6. Due to the fact that the arc 
of curvature of the groove 96 is less than the distance 
from the shaft 64 to the bottom of the roller 100, pres 
sure is exerted upon the dampener member 94 as rela 
tive rotative movement between the pendulum 63 and 
the base plate 51 occurs. This pressure increases as rel 
ative movement toward the position shown in FIG. 6 
occurs. This pressure is absorbed by the resilient mem 
bers 104. Thus, dampening action occurs with regard 
to relative movement between the base plate 51 and 
the pendulum 63 as roll of the vessel 20 occurs. 
As the fin 26 rotatively moves, the cam 180 is rota 

tively moved, because the fin 26 and the cam 180 are 
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both rotatively moved with rotative movement of the 
shaft 42. When the cam 180 has rotatively moved to a 
given degree from its neutral position, for example to 
a 30 degree position, the recess 260 of the cam 180 is 
aligned with the switch 184 and the switch 184 is oper 
ated so that the normally-open contact 184B is opened. 
Thus, the clutch 38 is deemergized and the shaft 42 and 
the fin 26 cease to rotatively move. At the same time, 
the normally closed contact 184A is closed, and the 
lamp 234 is lighted to indicate that the fin 26 has rota 
tively moved to its maximum rotative position. 
When the vessel 20 ceases its starboard roll and com 

mences to roll back toward the port side, the actuator 
member 124 disengages the actuator stems 120 of the 
switches 114 and 116, and the actuator member 124 
engages the stems 120 of the switches 110 and 112. 
Thus, the normally-open contacts 114A open and the 
normally-closed contacts 114B close. Due to the fact 
that the switch 182 was previously closed when the 
shaft 42 began rotative clockwise movement, and due 
to the fact that the contacts 188B are closed by the cam 
180, a circuit is established through the clutch 40 for 
energization thereof. Thus, the shaft 42 and the fin 26 
immediately begin rotative movement in the counter 
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clockwise direction. Thus, the fin 26 rotatively moves 
toward a position to oppose port roll of the vessel 20 
during the time the vessel 20 is rolling from the star 
board side toward the port side. Thus, when the vessel 
20 rolls from a starboard angle to a port angle, the fin 
26 is already prepared to oppose port roll of the vessel 
20. 
However, prior to assuming a position to overcome 

roll of the vessel 20 to the port, the fin 26 moves to its 
neutral position shown in FIG. 10 and the switch 186 
again moves into the recess 260 of the cam 180 and 
closes, lighting the lamp 232, indicating neutral posi 
tion of the fin 26. Also, when the fin 26 rotatively 
moves to its neutral position, the switch 182 is disen 
gaged from the cam 180 and opens, deenergizing the 
clutch 40. The clutch 40 is not again energized unless 
the vessel 20 continues its roll toward the port side, and 
if such port roll occurs, the actuator 124 engages the 
switches 110 and 112 and causes operation thereof. 
Thus, the contacts 110B and the contacts 112B are 
closed. - 
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It is to be understood that during operation of the fin 
26 as described above, the same operation is occurring 
with regard to the fin 24, as a result of the operation of 
the circuitry shown in FIG. 11. Thus, when port roll oc 
curs, the clutches 40 and 48 are energized, causing ro 
tative movement of the fins 26 and 24 in a direction to 
oppose port side roll of the vessel 20. Thus, during roll 
to the port side, operation of the circuitry of FIG. 11 
and operation of the fins 26 and 24, and operation of 
the cams 180 and 160 and the switches operated 
thereby occur in a manner similar to that stated above 
with respect to starboard roll of the vessel 20. 

If there is no roll of the vessel 20, the fins 24 and 26 
are maintained in a neutral position by the circuitry of 
FIG. 11. 
Thus it is understood that the stabilizer apparatus of 

this invention provides means by which roll movement 
of the vessel 20 is quickly and effectively opposed. 
Other objects and advantages reside in the construc 

tion of parts, the combination thereof, the method of 
manufacture, and the mode of operation, as will be 
come more apparent from the following description. 
The invention having thus been described, the fol 

lowing is claimed: 
1. Marine vessel roll stabilizer apparatus comprising: 

a fin member carried by the vessel and pivotally mov 
able with respect thereto, 

a first rotary motor and a second rotary motor, each 
of the rotary motors being adapted to be in contin 
uous operation, 

a first electrically operable clutch member, 
a second electrically operable clutch member, 
means connecting the first clutch member to the fin 
member for pivotal movement thereof, means con 
necting the second clutch member to the fin mem 
ber for pivotal movement thereof, 

the first motor being connected to the first clutch 
member, 

the second motor being connected to the second 
clutch member, 

the motors operating in opposed directions of rota 
tion so that when the first clutch means is energized 
the fin member pivotally moves in one direction 
and when the second clutch means is energized the 
fin member pivotally moves in the opposite direc 
tion, 

roll sensor means carried by the vessel and operable 
with roll movement of the vessel, 

means joining the roll sensor means to the clutch 
members for operation thereof with roll movement 
of the vessel, 

the roll sensor means comprising control mechanism, 
which includes a pendulum, 

first switch means, actuator means, for operation of 
the switch means, 

means joining the actuator means to the pendulum, 
for operation of the first switch means with relative 
rotative movement between the pendulum and the 
vessel, 

second switch means, 
means for operation of the second switch means with 

pivotal movement of the fin member. 
2. The apparatus of claim 1 which includes support 

structure for fixed attachment to a marine vessel, a 
shaft rotatably supported by the support structure, the 
pendulum being attached to the shaft for rotative 
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8 
movement therewith, a leg member pivotally supported 
by the shaft, a dampener member connected to the leg 
member, a roller member rotatably attached to the 
pendulum and in engagement with the dampener mem 
ber, the dampener member being pivotally movable to 
adjust the dampener member to compensate for any list 
of the marine vessel. 

3. The apparatus of claim 1 which includes support 
structure, a shaft rotatably supported by the support 
structure, means attaching the pendulum to the shaft 
for pivotal movement of the shaft with pivotal move 
ment of the pendulum, and means for dampening rela 
tive rotative movement between the pendulum and the 
support structure, the means for dampening relative ro 
tative movement between the pendulum and the sup 
port structure comprising an engagement member hav 
ing an arcuate surface, and engagement means carried 
by the pendulum and in engagement with the arcuate 
surface. 

4. The apparatus of claim 3 in which the engagement 
member is pivotally movable and which includes resil 
ient means which resist pivotal movement of the en 
gagement member. 

5. The apparatus of claim 4 which includes means ad 
justably supporting the engagement member with re 
spect to the support structure. 

6. The apparatus of claim 3 in which the engagement 
means comprises a roller member. 

7. In marine vessel roll stabilizer apparatus, a fin 
member carried by the vessel for movement with re 
spect thereto, motor means, clutch means joining the 
motor means to the fin member for movement thereof, 
electric control means for control of the clutch means, 
the electric control means including first switch means, 
the first switch means being pendulum operated switch 
means, second switch means, means connecting the 
second switch means to the fin member for sensing the 
position thereof with respect to the vessel, the switch 
means including means for positioning the fin member 
in a given position during absence of roll of the vessel. 

8. The apparatus of claim 7 which includes a pendu 
lum, the first switch means including a pair of spaced 
apart switch members, an actuator member, means piv 
otally connecting the actuator member to the pendu 
lum, the actuator member having a portion positioned 
between the switch members for operation thereof, 
cam means, means connecting the cam means to the fin 
member for movement therewith, the second switch 
means being operable by the cam means, and circuit 
means connecting the clutch means to the first switch 
means and to the second switch means for operation of 
the clutch means with operation of the switch means. 

9. Marine vessel roll stabilizer apparatus comprising: 

fin means movable with respect to the vessel for sta 
bilizing thereof. 

Continuously operating rotary motor means, 
electric clutch means joining the fin means to the 
motor means, 

roll sensor means, the roll sensor means including 
first roll sensor switch means, the first roll sensor 
switch means closing when the vessel rolls toward 
the starboard side, second roll sensor switch 
means, the second roll sensor switch means closing 
when the vessel rolls toward the port side, 
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a source of electrical energy, 
means joining the source of electrical energy to the 

first roll sensor switch means and to the clutch 
means for operation of the fin means in a direction 
to oppose roll of the vessel toward the starboard 
side, 

means joining the source of electrical energy to the 
second roll sensor switch means and to the clutch 
means for operation of the fin means in a direction 
to oppose roll of the vessel toward the port side, 

the roll sensor means including means closing the 
first roll sensor switch means when the vessel rolls 
toward the starboard side, and opening the first roll 
sensor switch means when the vessel stops roll to 
ward the starboard side and begins roll toward the 
port side, and closing the second roll sensor switch 
means when the vessel begins rolling toward the 
port side and before the vessel reaches a level posi 
tion, so that the fin means begins to operate in a di 
rection to oppose roll of the vessel to the port side 
prior to roll of the vessel from a level position to 
the port side, 

third switch means, the third switch means sensing 
the position of the fin means with respect to the 
vessel, 

means joining the source of electrical energy to the 
clutch means and to the third switch means for op 
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eration of the fin means in accordance with the po 
sition thereof with respect to the vessel. 

10. The apparatus of claim 9 in which the roll sensor 
means includes a pendulum, spring-biased actuator 
means for operation of the first roll sensor switch 
means and the second roll sensor switch means, sup 
port structure, means pivotally connecting the actuator 
means to the pendulum for pivotal movement of the ac 
tuator means about a first axis, and means pivotally 
connecting the actuator means to the support structure 
for pivotal movement of the actuator means about an 
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O 
other axis. 

11. The apparatus of claim 9 in which the roll sensor 
means includes a pendulum, shaft means supporting 
the pendulum for rotative movement therewith, means 
for securing the shaft against rotative movement and 
for simultaneously disconnecting the switch means and 
the clutch means from the source of electrical energy. 

12. The apparatus of claim 9 in which the roll sensor 
means includes a shaft, a pendulum supported by the 
shaft for pivotal movement about the axis of the shaft, 
a dampener member, the dampener member including 
a portion having an arcuate surface, a roller member 
attached to the pendulum and movable upon the arcu 
ate surface, the radius of the arcuate surface being less 
than the distance from the shaft to the arcuate surface 
so that forces between the pendulum and the dampener 
member change as the roller moves along the arcuate 
surface. 

13. The apparatus of claim 12 in which the dampener 
member is pivotally movable and which includes resil 
ient means restraining pivotal movement of the damp 
ener member. 

14. The apparatus of claim 12 which includes support 
means joining the dampener member to the shaft for 
support of the dampener member by the shaft. 

15. The apparatus of claim 14 which includes means 
for adjusting the support means to compensate for a list 
condition of the vessel. 

16. The apparatus of claim 1 in which the control 
mechanism includes a dampener member having an ar 
cuate surface, a roller member rotatably attached to 
the pendulum and rotatably movable upon the arcuate 
surface, the dampener member being pivotally mov 
able and the arcuate surface thereof forming an arc 
having a radius less than the spacing between the piv 
otal axis of the pendulum and the arcuate surface. 
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