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C o n t r o l  t h e  r o l l
Guests GoinG Green at the Gills? Dishes DancinG off the table? unhappy 
crew? consiDer aDDinG a stabilizer system, anD stop the flop.

By ZuZana ProChaZka

Vessel stability calculations — they make us wish we hadn’t ditched our math and physics classes 
in high school. Luckily, smart folks at companies that specialize in stabilization did not ditch their 
classes, so we have myriad ways — that are getting better every day — to dampen roll and experience 
more comfort aboard. However, even they wrestle with the tough dynamics of ride-control systems, 
and there are no easy, or inexpensive, answers. 

 So, do you really need to slow your 
roll? That depends on when, how and 
with whom you boat. If you never 
leave the bay, don’t anchor in roll-in-
ducing places or don’t mind getting an 
abdominal workout as you constantly 
correct for the motion, you’ll be fine 
without an anti-roll system, and 
there’s no need to spend the money. 

But if you venture farther, anchor 
often or want to take your seasick-
ness-prone friends and family with 
you, you might want to consider the 
benefits of stabilization.
 A steadier boat is a safer boat. Crew 
and cargo stay put. The boat works 
less, so things break less. Anglers 
can fish longer, and divers can board 

safely. People are less fatigued at the 
end of the day and sleep better at 
night, and a rested crew makes bet-
ter decisions — not to mention is more 
pleasant to be around. And if your 
seasick-prone spouse won’t set foot 
on the boat if it isn’t tied to the dock, 
stabilization systems are not really 
“optional,” are they? 
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F i n s
Active fin stabilizers are foils that protrude downward 
and out from the hull. They alter their angle based on the rate of 
roll and oppose the wave force that produces a rolling motion. 
They work much like aircraft ailerons. To work efficiently, they 
must have water flowing over their surface, and at rest, they 
act more like paddles than wings. “Active” refers to the control 
mechanism that makes them move. The key challenge with fins 
is to design them to minimize drag at high speed but maximize 
lifting area at rest, which are opposing dilemmas. There are 
many factors that influence the size of fins, including a boat’s 
length, tonnage and shape, and even the chosen cruising area. 
Long Atlantic swells will exert different forces than the short roll 
period of the Caribbean.

 Today, most stabilization-
system manufacturers use 
solid-state digital inertial sen-
sors to control the alignment 
of the active fins. The new 
sensors are faster than the old 
analog ones that used to make 
fins about 40 percent effec-
tive. If you already have fins, 
it may be possible to enhance 
their performance by simply 
upgrading the electronic con-
trol system.

 Manufacturers of fin sta-
bilizers all have a twist on 
how they solve the fins’ inher-
ent shortcomings. Arcturus 
Marine, maker of TRAC sta-
bilizers, adds a winglet at the 
end of the fin to minimize inef-
ficient wrap-around, or “wing-
tip vortex,” which is the tur-
bulence at the end of the foil. 
The winglet increases lift and 
reduces drag. 
 Because higher speeds 

require smaller fins but at-an-
chor conditions require larger 
fins, Quantum’s XT line has 
a small outer footprint with 
a retractable section that 
extends when at anchor to 
increase the surface area and 
generate more lifting force at 
zero speed. 
 “Ours is a unique approach 
that changes the geometry of 
the fins,” said Mark Armstrong 
of Quantum. “We have a fin 
that adjusts to what you need 
it to do.”
 WESMAR’s Side-Power 
stabilizers lock hydrauli-
cally in multiple center posi-
tions to improve performance. 
WESMAR claims its fins 
reduce roll and yaw and assist 
the autopilot so significantly 
that the boat actually saves fuel. 
 Finally, Naiad Marine has a 
tapered design that allows its 
fins to align in minute incre-
ments, thereby reducing drag 
underway.

> Quantum > Wesmar > TraC

Tech Talk
All the players in the industry will tell you the key to marine stabilization is 
to stop the roll before it starts; otherwise, you fight the sea conditions as well as 
the vessel’s momentum. another challenge is zero speed. since motion itself is a 
stabilizing force, stopping roll underway on plane is one thing, but stopping the 
flopping at trawling speeds or at anchor is another. 
 Today, there are three major categories of modern stabilization technology: fins, 
gyroscopes and other. They all work and have their own strengths and weaknesses, 
and most are readily available for a variety of newly built boats and retrofits. 
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> sea Gyro > mitsubishi Heavy Industries> seakeeper

G y r o s C o P e s
Gyroscopes are not new, having been used for motion control 
on vessels since the early 1900s. They work on the principle of the con-
servation of angular momentum with a spinning flywheel precessing — 
keeping its rotating axis perpendicular to the torque that is being exerted 
on it. What? In other words, it takes considerable force to displace a 
spinning wheel, and a gyro spinning at very high rpm wants to stay 
upright and will compensate for the motion of the boat. Traditionally, 
size, weight, power requirements and cost have limited gyros’ practi-
cality in the yachting market, which is why they were supplanted by fins 
on smaller vessels in the 1950s. But as with all things, technology advances.

 Gyros can be open-air or closed in 
a vacuum, and the bearings are either 
water or air cooled. The new active 
gyros come in various sizes and, there-
fore, strengths, and have active con-
trol mechanisms that monitor bear-
ing and motor temperatures, vacuum 
pressure, gimbal angles and more. It’s 
best to mount them low in the hull aft 
of amidships, and although it’s ideal to 

install them on the centerline, it’s not 
necessary, which is why larger boats 
can use two or more. They come in 
some form of enclosure and a cradle 
— of cast aluminum, for instance — 
with a noise- and vibration-reduction 
element, because they do tend to hum 
once in operation. 

 A flywheel spinning at 8000 rpm 
generates a powerful righting force. 
That’s why Maryland-based gyro man-
ufacturer Seakeeper has enjoyed sig-
nificant growth since the introduction 
of its first product in 2008. Its small 
gyros fit in a cube 3 feet square (a lit-
tle less vertically), weigh 1,100 pounds, 
operate in a vacuum, so air friction is 
virtually eliminated, and need less 

power. Seakeeper gyros require a gen-
set of only 3 kw for the 45-minute 
spool-up time, and after that, only 1 to 
2 kw to run.  
 “The M8000 is for boats 40 to 80 
feet, and the M26000 is for boats over 
100 feet, although it’s based more on 
tonnage,” said Seakeeper COO John 

Kermet, 
while dis-
cussing the 
company’s current 
and future product 
line. “We’ve de-featured 
the 8000 to the M5500 for 
smaller boats, where the market 
is heading.”
 Mikelson Yachts offers Seakeeper 
gyros as a standard option on its 
Nomad line of expedition sportfish-
ers. “These boats are built to travel 
long distances at slower speeds,” said 
Mikelson’s P.J. Sullivan. “They encoun-
ter conditions where stability is a factor 
both underway and at anchor.”
 Kermet says 75 percent of his gyros are 
installed on new builds and 25 percent 
on retrofits, where modifications such as 
strengthening the stringer system may 
be needed. Mikelson recently retro-
fitted a 43-footer with a gyro. The owner 
was thrilled not only because the time 

After an onboard party near Catalina Island, 
he turned the gyro off only to have the 
dishes, which had sat still for hours on the 
flybridge, suddenly go flying. 

C o n t r o l  t h e  r o l l
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o t h e r
That brings us to the “other” category. There are quite a few 
traditional passive means to dampen roll, including water ballast shifted between 
tanks, small added keels around the turn of the bilge and even loading strategies. 
For most small yachts, they’re fairly impractical. 

 One old-school fix still in use is parava-
nes, or towed underwater gliders, which 
are basically metal flopper stoppers 
that you set far out on either side at the 
beam. On the positive side, they are reli-
able mechanical levers that are relatively 
inexpensive, require no power, will work 
at anchor or underway, are easy backup 
systems and do not depend on complex 
technologies such as gensets and hydrau-
lics. The downside includes the need for 
quite a bit of rigging, including outrig-
gers to get the kites away from the hull 
and block-and-tackle arrangements that 
need attachment points. They can snag 
debris or become entangled, which I 

experienced one night when the vessel 
jumped and spun so much at anchor that 
the rode mysteriously got wrapped in the 
flopper lines. In bad conditions, they can 
become deadly projectiles if they come 
out of the water — Wikipedia actually 
has a section on paravanes as weapons.
 At the opposite end of the techni-
cal spectrum are rotary stabilizers 
that are based on the Magnus effect, 
which says that a rotating cylinder (or 
ball) generates lift proportional to the 
speed and direction of the rotation. It’s 
why a tennis ball with topspin moves 
down quickly. On a boat, stability can 
be achieved with a couple of spinning 

> rotorswing> Quantum magLift

from placing the order to the sea trial 
was less than four weeks, but also 
because his ultimate test showed him 
the gyro made a huge difference. After 
an onboard party near Catalina Island, 
he turned the gyro off only to have the 
dishes, which had sat still for hours on 
the flybridge, suddenly go flying. 
 McKinna Yachts works with Sea 
Gyro, a nonvacuum-based design 
from an Australian company whose 
manufacturing facilities are based in 
Malaysia. McKinna president Garret 
Martin knows that offering both fin 
and gyro technology is smart, because 
the best choice depends on both the 
owner and the specific vessel, but he 
recognizes the appeal of the new gyros. 
 “Sea Gyro has given us an affordable 
option,” he said, “and our owners love 
them.”
 Another player in the gyro market 
is Mitsubishi Heavy Industries, which 

has been producing its Anti-Roll-Gyro (ARG) 
for some time but has had an exclusive arrange-
ment with Ferretti Group, so it has not expanded 
its market reach. Its design is not in a vacuum; 
therefore, it draws more and is passive, which 
means it doesn’t have the various sensors. In 
rough conditions, passive gyros may need to 
be turned off to protect them, and in that case, 
what’s protecting you? 
 Kermet knows technology — whether ABS 
brakes or sophisticated marine electronics — 
always gets pushed down market. “We believe 
that as gyros get smaller, more efficient and 
cost-effective, they will be a standard on all 
boats,” he said.
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t r a d e - o F F s  &  t r e n d s
Boats are a compilation of trade-offs, and stabilization systems 
are no exception. It seems that for every plus there is a minus.

 Fins are drag-producing, dam-
age-prone appendages. Harsh but true. 
They have an adverse effect on fuel con-
sumption, require maintenance, and 
can snag seaweed and cables. There 
are hydraulic pumps, hoses and mov-

ing parts that 
must be installed 
and cared for, and 
you have to cut 
holes in your hull 
to install fins. 
Finally, despite 
the new actuator 
speeds, fins are 
not tremendously 
effective at rest 
or on small, fast-
er-rolling boats, 

and if you use them at anchor, you have 
to run your genset all night.
 On the other hand, fins can be 
installed on new boats or retrofitted 
to older ones, because they don’t take 
up much room inside the vessel. The 
installation is generally cheaper and 
faster than adding a gyro. Fins run off 
the engines underway, they are rela-
tively quiet and they fit a wide range of 
boat sizes. Some are designed to break 
away in case of impact, thereby pro-
tecting the hull, and they work from 
the second you turn them on, without 
any spool-up time.
 Gyros have their own issues, begin-
ning with their size and weight. Sure, 
they’ve gotten much smaller, but trying 

to find space beneath the floorboards of 
a 30-footer isn’t easy. Even underway, 
a gyro requires a genset, which means 
more fuel consumption. New boats may 
be able to accommodate a gyro far eas-
ier than a retrofit, which could require 
repositioning existing machinery, 
reinforcing hull stringers or destroy-
ing existing flooring. They also hum, 
which can create a vibration inside the 
boat. Seakeeper has designed a new 
sound-dampening system and says the 
gyro produces a continuous and non-
disruptive sound of about 70 decibels, 
which is tolerable enough to mount one 
under a bunk. White noise is supposed 
to help you sleep, right? Finally, gyros 
can’t compete with fins in case of heel-
ing or listing from a constant force such 
as wind or loading issues.
 The good news is that gyros require 
little maintenance other than check-
ing the vacuum and container annu-
ally, and you don’t need to cut any new 
through-hulls, because even the water-
cooled designs can tap into another 
raw-water intake. They rest entirely 
within the hull, so there is nothing pro-
truding, and they don’t add any wetted 
surface that can create drag. Gyros are 
also getting smaller, to accommodate 
a wider range of vessels. Most impor-
tant, regardless of how well fins work 
at speed, gyros work well at rest even 
if you have to run the genset all night. 
 The final component is price, which 
includes the cost of the unit, the instal-

lation and the supporting machinery 
needed. As you may have guessed, it’s 
another set of trade-offs. 
 Seakeeper’s smaller gyro, the 
M8000, is $80,000-$90,000, where 
fins for a similar boat may be 60 to 70 
percent of that cost. Also, the smaller 
Seakeeper is good on vessels to 35 tons, 
and the larger one is for vessels more 
than 100 tons. That awkward in-be-
tween size can be taken care of with 
twin gyros, but that increases the cost, 
which is where gyros will lose to fins 
every time. Additionally, installation of 
a gyro is easier on a new boat, but the 
costs rise exponentially when a boat 
has to be cut up to make room.
 Now for the price-pendulum swing: 
Underway, fins run off the engines, 
which need to be upgraded to the appro-
priate horsepower to manage the foils. 
Bigger engines are more expensive and 
use more fuel. At anchor, large fins may 
require a 15- to 30-kw genset. A gyro 
requires a much smaller source of power 
and has no effect on engine size.
 You must consider the whole cost of a 
stabilizer system before rushing toward 
a solution, and that includes the cost 
of operation, upkeep and upgrades, in 
addition to the systems themselves. 
 Fins still lead the way in the num-
ber of installations, since gyros are 
installed on less than 5 percent of all 
new boats, but the technology is mak-
ing inroads. The smallest boat on which 
Seakeeper has successfully installed 
a gyro is a 39-foot Intrepid center 
console that serves as a tender on a 
superyacht. But Kermet knows that the 
largest volume of vessels is less than 45 

You must 
consider 
the whole 
cost of 
a stabi-
lizer sys-
tem before 
rushing 
toward a 
solution.

tubes that protrude from the hull. 
One such product for large yachts is 
Quantum’s MagLift, which is deployed 
at slow speeds but can retract for high-
er-speed passage-making. A company 
that is taking this technology to smaller 
boats is Dutch KoopNautic whose 
founder, Theo Koop, is the Magnus 

effect guru. His RotorSwing cylinder 
is retractable, quiet and effective even 
at low speeds.
 How much will today’s systems 
smooth the seas? That depends on sea 
state, wind force, the technology you 
choose and the shape of your bottom — 
of the hull, that is. The standard mea-

surement is 1-meter (3-foot) seas on the 
beam where both fins and gyros tout an 
80- to 90-percent resonant roll reduc-
tion. Think what that means for stand-
ing on the flybridge. If you can lessen 
the inclination from 14 degrees to 3, you 
might want to fish longer and venture 
farther. 

C o n t r o l  t h e  r o l l
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feet (nearly five times as many boats are built below that 
length than above it), so in order to tap into that market 
and boost profits, he’s focusing on developing smaller, less 
expensive gyros for boats that can accommodate them 
and boaters who can afford them.
 “Hallelujah,” cry the owners of 35-foot slow-moving 
trawlers, because today’s trends are toward more conve-
nience and less discomfort — and flat-screen TVs, color 
chartplotters and ice-makers aren’t all it takes to make 
boating feel less like camping. 

Power Catamarans

The New C100 Escape

Cruisers - 28’, 32’, & 38’
Factory Direct  Sales

 C100 Escape
$259,000

aspenpowercatamarans.com
360.668.4347 or 206.948.5090

•Stable & Smooth Ride

•Trailerable: 28’ & 32’

•20+ MPH Cruise Speed

•70 % More Fuel Efficient

Fins
aBT TraC; thrusters.com
VT Naiad marine; naiad.com
Quantum Controls; quantum 
hydraulic.com
Wesmar; wesmar.com

Gyros & Other
seakeeper; seakeeper.com
mitsubishi Heavy Industries; 
antirollinggyro.com
sea Gyro Intl.; seagyro.com
NautiKoop; rotorswing.nl

Find  
Out  

More:
Check out these 

stabilization system 
manufacturers for more 

information.
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