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hen shooting a bow, controlling movement is of
paramount importance.
As most archers know, good
form/technique and consistency are
the key ingredients to success in the
field as well as on the target range.
Today’s archery marketplace provides a number of accessories to aid
in these areas, whether it’s a release
aid, custom grip or stabilizer. With
the increasing popularity of highangle limb pockets and long riser
geometry, many of today’s compound bows exhibit very little hand
shock and vibration when compared
with earlier models. But, for those
looking for every advantage out of
their equipment, especially during
long practice sessions, the addition
of a stabilizer to your collection of
accessories may be just what you
need to up your shooting performance. We will explore the roles of a
stabilizer throughout this article and
provide vibration testing results on
some of today’s top compound bow
models.

The Basics
First, it is important to consider
the role that a stabilizer has when
attached to a compound bow. The
primary purposes of a stabilizer are
to provide stability before and during the shot while helping to reduce
hand shock & vibration after the
shot. A stabilizer that can fulfill both
of these roles is a worthwhile investment for any archer or bowhunter.
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Cooperation from archery manufacturers provided three dozen stabilizers for testing in
groupings related to the purchase price of four popular bows. One conclusion it’s easy
to draw from this report is that it definitely matters which stabilizer you pair with a particular bow if you’re after the most effective combination.

Stability
For stability purposes, there are
three types of rotation that an archer
should be concerned with. Using
terms from flight dynamics, these
are Pitch, Roll and Yaw, which are
shown in the figure below. Pitch
refers to the bow tipping forwards and
backwards, while Roll is the canting of
the bow in the clock-wise or counterclock-wise direction relative to the
archer. Yaw is the
rotation or the twisting of the bow to the
left or right and is
arguably the most

impacted by the addition to the bow
of a stabilizer.

Pitch
To understand pitch, it is important to understand the forces that
are acting on a bow while at full
draw. A simplified, two-dimensional
description of these forces is shown
in the free-body diagram below.

Each of the forces shown in this
diagram has both a vertical and horizontal component, except for the
force due to gravity which only acts
in the vertical direction. This is
shown in the Force Components diagram above. Note that, in relation to
the pivot point (grip area where
archer makes contact with the bow)
FL2Y and FL1Y cancel each other out,
while FL1X, FL2X and FAX cancel out.
Unfortunately, the remaining forces
FAY and FG do not fully cancel out;
they are equal in magnitude and
opposite in direction, but the distance of FG from the pivot point
induces a moment on the bow that
could result in pitch rotation (a
moment is defined as a magnitude of
force applied to a rotational system
at a distance from the axis of rotation
– in simple terms the turning force
around a pivot). In the example
above, the bow would have a natural
tendency to rotate back toward the
archer, as the center of gravity is
between the archer and the pivot
point – we will call this condition (A).
If the center of gravity were located
in front of the pivot point, the bow
would have a natural tendency to
rotate away from the archer – we will
call this condition (B).
For condition (A), the addition of
a stabilizer can negate the rotational
effects of the force due to gravity. In
order to do so without resulting in
condition (B), the moment induced
by the stabilizer must be equal in
magnitude to the moment induced
by gravity.
Example: Let FG = 4 lbs. and the

distance from
the center of
gravity of the
bow from the
pivot point =
2 inches. The
moment in
this case is
force multiplied by distance, which
is equal to 8
lb.
inches.
Assuming the
stabilizer
weighs
16
ounces (1 pound), the center of gravity of the stabilizer would have to be
located at 8 inches from the end of
the stabilizer. Assuming a uniform
material and cross-section, the stabilizer would have to be about 16
inches long!
Like condition (A), the moment
due to gravity in condition (B) can
also be negated. In this instance,
though, the use of a back weight
would be necessary. It is the converse of the example above.
Whether a bow should have a
tendency to rotate forward, backward, or remain neutral is of personal preference and requires experimentation to determine what feels
best.

Roll
The easiest of the rotation types
to combat is Roll – good form and
choosing a bow of proper
axle–to–axle length can help mini-

mize the effect of Roll. Yet, center of
gravity also plays a significant role in
decreasing rotation in this area. To
better understand this, the Free
Body diagram below represents the
“canting” of a bow and the impact of
center of gravity.
By adding a stabilizer at a location below the pivot point (stabilizer
bushings are generally located below
the grip), the center of gravity is
moved to a lower position. As the
center of gravity position is moved to
a lower position, the distance from
the center of gravity to the pivot
point (DC) is enhanced when the
bow is tilted to either side. This produces a moment that is attributable
to the gravitational force FG2, with a
magnitude of FG2 x DC. Notice that
there is no correcting moment when
the center of gravity is located at the
pivot point. This is because the gravitational force is acting through the
pivot point. To help combat Roll
while minimizing the additional
weight added to the bow, the center
of gravity should be located as far
below the pivot point as possible,
which would maximize DC should
the bow be inadvertently tilted.
Positioning the center of gravity
above the pivot point would have the
opposite effect. Upon canting the
bow, it would have a natural tendency to exhibit more Roll due to the
moment induced at the top of the
bow. From this, it is clear that a stabilizer can also help reduce Roll.
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Yaw

Now that we understand how
adjusting center of gravity can help
reduce rotation for both Pitch and
Roll, we will introduce the concept of
moment of inertia to help explain the
reduction of Yaw. Moment of inertia
(I) is defined as the resistance to a
change in motion of a rotational body
about its axis of rotation. The
moment of inertia increases with the
square of the distance of the center of
the mass from the axis of rotation. For
a point mass (mass concentrated at 1
single point) rotating about a known
axis, moment of inertia is defined as I
= mr2. In this equation, I is the
moment of inertia, m is the mass of
the rotational body, and r is the perpendicular distance of the center of
mass of the rotational body to its rotational axis.
So what does this mean?
Basically, to help combat Yaw a high
moment of inertia is desirable. This
will help to resist a change in motion,
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Circle 116 on Response Card

but either a sufficiently large mass or a
sufficiently large perpendicular distance from the axis of rotation to the
center of mass of the stabilizer is
required. As explained previously, the
moment of inertia increases as mass
increases, but increases with the
square of the perpendicular distance
from the center of mass to the axis of
rotation. This means that a point
mass of ¼ pound located 2 inches
from the axis of rotation would have
the same moment of inertia as a 1/16
pound mass located 4 inches from the
axis of rotation. Placing the mass at
double the distance from the axis of
rotation requires only ¼ the mass to
achieve the same inertial properties.
In theoretical terms, the most efficient
stabilizer at combating Yaw would be
of infinite length with all of its mass
concentrated at the end. This is

shown in the figure above.
Comparing setup A with setup B,
setup B provides more rotational stability even with less mass. This is
because the mass of the stabilizer in
setup B is centered much further from
the axis of rotation than the mass of
the stabilizer in setup A.

Stability Recap
In general, adding a stabilizer to a
bow can help to increase stability by
reducing the effects of Pitch, Roll, and
Yaw. Experimentation is required to
determine what weight and length of
stabilizer is needed to match the
archer’s preferences. Limitations on
weight and length are common in
some shooting classes, while the
hunter has self imposed limitations to
allow for easier maneuverability and
transporting of their equipment while

in the field. The individual must realize that any change to combat one
particular type of rotation will also
impact rotation in other areas (e.g.
adding a long stabilizer with a heavy
weight to combat Yaw may change the
center of gravity enough to introduce
a problem with Pitch rotation).

Vibration
While stability is a very personal
and subjective component that
requires a great deal of experimentation, vibration is a measurable property that can be compared across
compound bows or for the same compound bow in varying configurations.
With the invention of new materials
that are specifically designed to
dampen vibration, today’s archers
have a wide selection of stabilizers to
choose from. The designs are geared
toward transferring the energy
remaining in the bow after the shot by
removing it from the bow and dissipating it through the stabilizer material. For this study, we ask ourselves
the following question: “Does it matter which stabilizer I pick for my
bow?” The answer is YES, and the
results may surprise you.

Testing – Vibration

Objective: The objective of the
Vibration Test is to compare the peak
amplitude and duration of vibration
for a compound bow, both with and
without various stabilizers attached.

Equipment used for this test includes
Spot Hogg Hooter Shooter, Dytran
Accelerometer, NI Data Acquisition
Pad (NI USB-6251), NI Signal
Conditioning Connector Block (model
SCC-68), NI Signal Conditioner
Module (model SCC-ACC01). Arrow at
far left points to accelerometer.

This is done with the stabilizers at
room temperature as well as after having been frozen for at least 24 hours.
Each of the test bows is paired with a
number of different stabilizers. Due
to limitations of test equipment, the
vibration data is collected at the front
of the grip instead of the ideal location
at the throat of the grip.
Rationale: The less vibration
output by a bow and felt by the
archer during and after shot execution, the more pleasurable a bow is
to shoot, especially during long
practice sessions. The ability of a stabilizer to uphold dampening properties in inclement weather conditions
is also a concern for many
bowhunters. Reduced vibration is
also better for the other accessories
attached to your bow. Our test
equipment is highly sensitive; an
archer may not be able to distinguish
between some of the calculated
vibration outputs of given bows.
Procedure: An accelerometer
(Dytran, model 3030A4) is attached to
each bow in a location that is opposite
the throat of the grip on the front of

the riser. A series of three shots is
taken for the bare bow, after which
each stabilizer is sequentially
attached for a three shot series in an
ambient temperature condition
(approximately 68 degrees). After
cycling through the stabilizers, another series of three shots is taken from
the bare bow to ensure that the vibration characteristics remain the same
over the duration of the testing. After
this, each stabilizer is frozen for at
least 24 hours, after which the test is
repeated immediately upon removal
from the freezer. This is done to determine the characteristics of the stabilizer in an inclement hunting environment (bow remains at ambient temperature). After data collection is
completed, each raw data set is analyzed to determine the average maximum amplitude of the vibration as
well as the average time it takes to
dampen the vibration to 5 percent of
the peak amplitude of the bare bow
for both the ambient temperature and
frozen conditions. The top three performing stabilizers are shown for the
varying conditions and an overall

TOUGH • SILENT • STRONG
New from the makers of
DURAVANES! A vane that
can stand up to the harshest
equipment and use….the
SAVAGE is the same familiar
shape with surprising durability.
These vanes hold their
own when used with
biscuit-style rests
and any target
on the
market.

Available in eight popular 4” colors:
white, ﬂo yellow, lime, ﬂo red, red,
blue, green and black.

Norway Industries • www.duravanes.com • 1-800-778-4755
Circle 132 on Response Card
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Here are
some of the
stabilizers
paired with
the Bear
Instinct and
Martin
Bengal, two
bows with a
$399 suggested retail
price.

assessment is made by taking a ratio
of the recorded reduction and the
maximum reduction for each of the
four elements (Peak Vibration reduction and Vibration Duration reduction for both Ambient and Frozen
conditions).
Assumptions: An assumption is
made that the data collected from
three shots is representative of the
vibration of the bow in the varying
configurations.
Equipment: For the purposes of
this study, four popular compound
bows of varying prices were selected
for testing, with assessment of multiple stabilizers on each bow. A Fred

Bear Instinct, Martin Bengal,
Pearson Stealth, and PSE XForce were used for the test.

Entry Level

Fred Bear Instinct – MSRP $399:
The Fred Bear Instinct is an entry
level bow that offers a number of
great features for a great price. This
bow was paired with
stabilizers ranging in
MSRP from $14.49 to
$30, or less than 10
percent of the purchase price of the bow
itself. The Instinct
was setup to 70

pounds peak draw weight, 29 inch
draw length and was tested with the
stabilizers in the chart and photo
shown above.
Martin Bengal – MSRP $399:

The percentage of reduction for Peak Vibration reduction and Vibration Duration reduction is shown for the top three performing
stabilizers. The minimum and maximum results are also provided for informational purposes. The top chart shows overall top finishers when you consider peak and duration at both temperatures.
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Much like the Fred Bear Instinct,
the Martin Bengal is another entry
level bow offering many of the features provided by much higher priced
bows. Because the MSRP is the same
as the Instinct and for comparison
purposes, the Bengal was paired with

the same group of
stabilizers as shown
on page 46. Unlike
the Instinct, though,
the Bengal was setup
to 60 pounds peak
draw weight, 29

The percentage of reduction for Peak Vibration reduction and Vibration Duration reduction is shown for the top three performing
stabilizers. The minimum and maximum results are also provided for informational purposes. The top chart shows overall top finishers when you consider peak and duration at both temperatures.

Portion of graph shows an example of
significant reduction in vibration possible
through mounting an appropriate stabilizer for a particular bow. Blue lines shows
the bare bow, red shows reduced vibration with a stabilizer that complements
that particular bow model. Acceleration is
charted vertically, time horizontally.
Circle 149 on Response Card
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inches draw length.

Mid–Range Stabilizers

Pearson Stealth – MSRP $779:
The Stealth is the flagship bow of
the 2007 Pearson lineup. With the
removal of Vib-X (that had been filling
a chamber under the grip) for this
year, the vibration properties of this
bow have surely been modified. This
bow was paired with stabilizers rang-

ing in MSRP from
$30.95 to $50. The
Stealth was set to 70
pounds peak draw
weight, 29 inch draw
length and was tested
with the stabilizers
shown in the chart
below, many of which
are at right.

The percentage of reduction for Peak Vibration reduction and Vibration Duration reduction is shown for the top three performing
stabilizers. The minimum and maximum results are also provided for informational purposes. The top chart shows overall top finishers when you consider peak and duration at both temperatures.
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High–End Stabilizers

PSE X-Force – MSRP $799.99:
The X-Force from PSE shown at right is one of this
year’s fastest bows. It has caused quite a stir on many
internet communities and message boards for its
“shootability” and power. The X-Force was paired with
stabilizers ranging in MSRP from $59.95 to $110.50. The
bow was setup to 60 pounds peak draw weight, 29 inch

draw length and was tested with the stabilizers shown in
the chart. A selection of these are shown in the photo to
the right of the chart.

(800) 399-0757
Circle 165 on Response Card
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Discussion of
Vibration Results:
One item of particular interest
from the results is that the peak
amplitude and duration of vibration can actually increase when a
stabilizer is added. This is not to
say that the stabilizer adds energy
to the bow, which would then result
in an increase in amplitude and
duration of vibration. It is more
likely that the stabilizer changes
the mode of vibration just enough
that these areas could be altered at
the point of contact of the sensor.
This is not wholly unexpected as
each of the bows vibrates at different frequencies, while the stabilizers are designed to efficiently dissipate a specific range of frequencies.
These frequency ranges may not
necessarily overlap or line up.
Because of this, it is quite easy to
conclude that the vibration results
are configuration dependent: one
size does not fit all. It is also quite

easy to conclude that, while a given
stabilizer may perform best for
reducing the peak vibration, the
reduction in vibration duration is
not directly linked to peak vibration
reduction. In fact, the more energy
that the bow dissipates soon after
the shot (i.e. peak vibration), the
sooner the remaining vibration will
dissipate. The key take-away is
this: the ability of a stabilizer to
dampen vibration varies from bow
to bow, configuration to configuration and climactic conditions can
also affect a stabilizer’s performance. In this case, experimentation is required to aid in the purchasing or selling of a stabilizer.

Conclusion
While some of the concepts
regarding stabilization and vibration can be rather difficult to
understand, relating them to the
movements and rotations that we
experience before, during and after
the shot can be eye-opening.
Discussions with your customers
about the movements they are
experiencing can go a long way in
determining what their preferences
are. Typical shooting conditions
can also be a topic of discussion, as
the testing revealed that stabilizer
performance varies with temperature. Customers who regularly
practice and hunt in cooler temper-

The percentage of reduction for Peak Vibration reduction and Vibration Duration reduction is shown for the top three performing
stabilizers. The minimum and maximum results are also provided for informational purposes. The top chart shows overall top finishers when you consider peak and duration at both temperatures.
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atures may be better served by
models that ranked high under the
frozen test state.
One of the most important
items to convey to your customers
is that “one size does NOT fit all”
when considering stabilizers. Just
because their shooting buddy has
had good results from a specific
stabilizer does not mean that your
customer will as well. This may be
the toughest hurdle to overcome,
but through example and experimentation you should be able to
convince them.
Also, through
experimentation, an archer or
bowhunter can determine which
stabilizer performs best for their
shooting style, setup and preferences. Most archers do not have
access to a large number of stabilizers. Being able to recommend particularly effective stabilizers for different models provides the retailer
an opportunity to interact with the
customer, show their knowledge
base and build a relationship based
upon their level of service.
For new or “entry-level” archers
and bowhunters, recommend a stabilizer with built in adjustments so
they can customize the feel of their
bow as they develop and strengthen
their form and shooting ability.
Guide your customers into selecting
a stabilizer that will provide the stabilizing / balancing characteristics
that they are hoping to achieve while
providing the damping qualities that
will help to dissipate vibration from
their bow and keep it performing at
its peak under both practice and
hunting conditions. As the saying
goes, “The proof is in the pudding!”
Editor’s Note: Since the tests
being conducted by Archery
Evolution are a new feature in
ArrowTrade, we’re interested in getting some feedback from readers.
Address your comments to Editor,
ArrowTrade, 3479 409th Ave. NW,
Braham, MN 55006 or email arrowtrade@northlc.com. Please let us
know if you’d like us to keep the
comments confidential: otherwise
we’ll share them with the authors
and may publish them.
Circle 210 on Response Card
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