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Imagine… you’re flipping through
the channels on your TV and you
notice the guys from Mythbusters

shooting bows and arrows. Naturally
you stop to see what’s going on. They
explain that they’re going to prove
what kind of arrows and broadheads
penetrate animals best. They’ve
already tried ballistic gel, 3D targets,
cinder blocks, and even Plexiglas, but
since they really want to know what
happens when arrows encounter flesh
and bone, they’ve decided to shoot
freshly killed Brahma bulls and docu-
ment how different kinds of arrows
and broadheads perform.

That makes sense, right?  To find
out how arrows and broadheads will
do on animals, shoot animals. That’s
just what Dr. Ed Ashby has been doing
for about 28 years. After thousands of
shots on actual big game animals, Dr.
Ed Ashby has compiled a mountain of
data. His methodology is results-dri-
ven testing. In common terms, he
shoots a bunch of different set-ups,
then documents the results. The sheer
number of shots gives his findings sta-
tistical relevance.

Of course the data has produced
answers to questions about what

characteristics and physical proper-
ties the best performing arrows and
broadheads have in common. In an
effort to spread the word about these
findings, Dr. Ashby developed one
heck-of-a seminar on the top 12 pen-
etration enhancing factors. It’s a real
eye opener and I was fortunate
enough to attend one of his seminars
at the ATA show in 2009. As he pre-
sents the 12 points, they’re in order of
importance, however it’s extremely
interesting that numbers 10 and 11
which mention single bevel broad-
heads and arrow mass weight both
jump to near the top of the list when
bone is hit. 

When reviewing these 12 factors,
it’s best to view them as individual
components. You don’t have to adopt
them all, but knowing about them will
allow you to make informed decisions
on which elements you will build into
your bowhunting set-up to assure
yourself that you’re shooting the most
lethal arrow and broadhead combina-
tion possible. When you’re deciding
which ones are important to you, it’s a
good idea to think about not just the
times when everything goes right, but
when things go wrong as well. Give
yourself the advantage of knowing
you have the best possible arrow and
broadhead set-up possible for any sit-
uation.

In this article we’re covering the
12 factors that Dr. Ashby has identi-
fied as having the most impact on
maximizing your arrow penetration.
Our discussion here is an overview;
you could have an entire article on
each of these factors, but we’re giving
you enough information here to get a
good understanding of the concepts.
If you’re interested in studying the
actual testing that brought about
these conclusions, visit any of the
websites that have Dr. Ashby’s reports
on them and be ready to challenge
your mind. They’re deep, but they’re
good!

Structural Integrity
The most important factor of

arrow penetration is structural
integrity. If any component of your
arrow fails penetration either com-
pletely stops or is greatly reduced.

In test after test, Dr. Ashby found
that both arrows and broadheads
often fail upon impact. When that
happens, the penetration game is
over. He also found that many times
it’s the arrow that fails. Make sure
you’re shooting an arrow with suffi-
cient structural integrity that it does
not fail upon impact. 

Check out different carbon
arrows, test them yourself. Shoot
them into hard objects; you’ll soon
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learn which ones are tough and which
ones aren’t. Not all carbon arrows are
created equal; you have to do your
own testing to gain confidence in your
choice.

Some bowhunters who want to
add some strength to their parallel
arrows are using something called a
carbon-collar. These collars are made
from aluminum and actually slip over
the shaft right behind the point to give
it more strength at impact. I’ve seen
these collars save arrows that would
have been destroyed if a carbon collar
wasn’t installed.

Full length tapered arrows are
inherently stronger because they’re
thicker right behind the point where

it’s most crucial. The chances
of a shaft breaking upon
impact are greatly reduced
when using arrows with
“beefed up” front ends.

A Side Note:  There’s a rea-
son that carbon arrow manu-
facturers warn you to flex the
arrows after every shot. If a
arrow becomes damaged and
you shoot the damaged
arrow, you can drive carbon
fibers into your hand. Always
flex and check your carbon
arrows before shooting them
or loading them into a quiver
for a hunt.

Arrow Flight
If an arrow is not flying perfectly it

is wasting valuable energy that could
have contributed to penetration. If an
arrow impacts before it has achieved
perfect flight, energy is wasted that
could have contributed to forward
momentum and penetration. Perfect
flight is crucial. Pay close attention to
the other factors too though or you
may find yourself shooting arrows
that fly perfectly but can’t penetrate
once they get there.

Tuning your arrow-broadhead
set-up to your bow is like working up
a load for a high powered rifle. It takes
time. It can be a long tedious process,
but it’s worth it in the long run.
Whether you are now shooting a

recurve, a long-
bow, or a com-

pound, you can, and must tune your
bow to your arrows and your arrows to
your bow.

Whether you paper tune, or bare
shaft tune, or just shoot arrows and
watch the flight, you need to know
your arrows are flying well. They
should recover from the archer’s
paradox quickly. That allows them to
shed less energy to paradox oscilla-
tions and retain that energy for bet-
ter penetration once they reach the
animal. 

Arrow FOC 
(Forward of Center)

Tests have shown that Extreme
FOC (E-FOC) defined as 19 to 30 per-
cent forward of center and Ultra FOC
(U-FOC) defined as over 30 percent
forward of center enhances penetra-
tion from 40 to 60 plus percent.

Dr. Ashby has done some amaz-
ing tests to confirm his theories about
FOC. He recently released updates
five and six and he is actually starting
to be able to quantify the amount of
increase in penetration you should
expect as it relates to the percentage
of increase to your arrow’s amount of
FOC. The findings are mind boggling
and they’re especially important to
anyone shooting lighter bows. If this
intrigues you, you really need to read
the full reports.

During one of his tests, a 42
pound at 27 inch recurve was able to
breach the heavy bone threshold 100
percent of the time as long as the

Structural integrity is the most critical element of
your arrow and broadhead set-up. If your arrow
breaks upon impact, it’s all over.

For the best penetration look for broadheads with ferrules that
transition smoothly into the main blade with no irregularities.

In the picture on the right, notice that once the bump in the fer-
rule encountered bone, penetration stopped. Also, in the picture
on the right, you will see no splitting of the bone because this was
a double bevel broadhead.
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arrows were 650 grains or more. Even
though the breaching of the bone
itself was not affected by the arrow’s
degree of FOC, it was what happened
after the bone was breached that was
most impressive. The arrows with
Extreme FOC (EFOC) and Ultra FOC
(U-FOC) out-penetrated all other
arrows once the heavy bone was
breached!  Don’t ignore the impor-
tance of FOC when building arrows
for bowhunting. It gives you a tremen-
dous penetration potential advan-
tage.

Remember, Dr. Ashby does not
say that you have to have 30 percent
FOC, he just reports that you’ll experi-
ence better penetration the more FOC
you have. He’d tell you that 20 percent
is better than 15 percent and that 30
percent is better than 20 percent. If
your set-up is 10 percent, experiment
with more. Try 15 to 20 percent and
see what happens. Prove it to yourself.

As a side note, we’re finding that
arrow stability and accuracy can also
be improved by increasing your FOC.
We have a lot more testing to do in
that arena, but it is an interesting side
benefit.

Broadhead 
Mechanical Advantage

Long narrow broadheads have an
advantage over shorter wider heads. It
takes less energy to push them
through an animal. That is their
mechanical advantage. This is second
only to EFOC and Ultra EFOC as a
penetration enhancing factor

Back in 1985 Dr. Ashby’s testing
found that the broadhead that per-
formed the best in all situations was
the Grizzly broadhead from Harry
Elburg. From then on, Dr. Ashby

wanted to know why. What design fac-
tors in the Grizzly broadhead allowed
it to outperform all other heads?  It
also prompted Dr. Ashby to test his
theories by modifying the Grizzly and
comparing the results to Grizzlies
with standard configurations. One of
his modifications was to narrow the
width of the broadhead. The more
narrow Grizzlies outperformed the
standard Grizzlies. Why?  A longer nar-
rower broadhead has a higher
mechanical advantage and because of
that, there is less resistance to the
broadhead as it penetrates and that
translates into more penetration.

Shaft Diameter to
Ferrule Diameter Ratio

You’ll lose up to 30 percent of your
penetration potential if the shaft is
larger than the ferrule where they
meet. It’s best to be slightly smaller in
diameter than the ferrule of the
broadhead.

This is a great case for what we’ll
call the “skinny shaft.”  I noticed this
years ago when I was still shooting
cedar arrows. At that time I was shoot-
ing 5/16 inch cedar shafts, and
because the selection of 5/16 inc
broadheads was so small, I decided to
use 11/32 inch Eclipse broadheads.
The first deer I shot with that set-up
never knew what hit him. That arrow
zipped right through and stuck in the
dirt on the opposite side. The longbow
was 48 pounds at 28 inches.

A 5/16 inch, or another way of
saying it would be 10/32 inch, with a
11/32 inch broadhead only makes the
arrow 1/32 inch smaller in diameter,
but the “real-life” penetration advan-
tage was quite clear.

Check your arrow to broadhead
ferrule fit and look for arrows that are
slightly smaller than the broadhead
ferrule.

Arrow Mass or Weight
Heavier arrows absorb more

energy from the bow at the shot and
they carry their momentum better
than lighter arrows so they penetrate
better upon impact. Bowhunters
should use the heaviest arrow that will
deliver a trajectory they can live with.

This is a tough one in the com-
pound market. For years the industry

has pushed light and fast. There are
many arguments against light and
fast…For instance, would you rather
get hit with a .22 or a .458?  Which is
harder to stop; a motorcycle going 150
mph or a train going 10 mph?  There
doesn’t seem to be much reason to
argue this point. It’s just plain physics.

Broadhead Edge Finish
Broadhead edges that have been

honed and stropped smooth have a 26
percent advantage over smooth filed
edges and a 60 percent advantage
over the coarse “serrated” Howard Hill
edge.

Broadhead edge finish has been
much debated over the years but it’s
nice to have actual testing in animals
to at least quantify one of the benefits
to broadheads sharpened, honed, and
stropped to an ultra smooth finish.
They out-penetrate those with more
coarse, rough finishes on the blades.

You still have all the arguments
that ultra-sharp, ultra-smooth ‘razor-
edged’ blades cut cleaner and as such
don’t trigger the body’s auto-response
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The single bevel penetration advantage
is listed as number 10 in Dr. Ashby’s list,
but jumps up to near the top of the list if
bone is encountered.
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to an injury that gives the signal to the
brain to release clotting agents. If
you’ve ever cut yourself shaving;
you’ve seen that those cuts just don’t
want to stop bleeding. Bowhunters
want the most blood loss they can
cause in their animals and the smooth
stropped razor sharp edge has proven
its superiority.

Shaft Profile
On all shots tapered shafts show

an 8 percent penetration gain over
parallel shafts and a 15 percent gain
over barrel tapered shafts.

This one is very straightforward.
One of the easiest ways to increase
your penetration potential is to shoot
full-length tapered shafts.

Important!  This is straight
tapered not barrel tapered. Barrel
tapered arrows favored by some for
long distance target shooting are
thicker in the middle than they are on
either end. In Dr. Ashby’s testing, bar-
rel tapered arrows were the worst for
penetration. Parallel arrows were
much better, and full-length tapered
arrows were the best.

Broadhead/Arrow Silhouette
Smooth transitions and slick

arrow finishes greatly enhance the
penetration potential of your broad-
head/arrow combination. Broadhead
ferrules with bumps or any irregular
surfaces impede penetration, espe-
cially in bone.

We’re talking about how the fer-
rule blends into the broadhead. The

best performing broadheads have
very smooth transitions with no
bumps or irregularities. Look closely
at the shape of a broadhead’s ferrule.
Does it end abruptly on the blade and
cause a bump?  Does it have bumps,
ridges, thin sections and thick sec-
tions?  Not good. Look for smooth
flowing lines with no spots to snag or
catch on bone.

Type of Edge Bevel
Here we’re talking about using

single bevel broadheads as opposed
to double bevel broadheads. Single
bevel means that they’re flat on one
side and have a ground bevel on only
one side. A wood chisel is an example
of a tool ground on only one side so it
is a single bevel. Double bevels are
ground from both sides with the
bevels meeting in the middle. Most
hunting knives would be good exam-
ples of double bevel blades.

Single bevel broadheads, due to
the powerful rotational force they
create, split bone and allow your
arrow to continue penetrating. It’s
VERY important for bowhunters to
realize that only if no bone is encoun-
tered does this factor rank 10th. If
bone is hit, and more often than we
care to admit it is, this factor jumps up
toward the top of the list. If you can’t
get through the bone, penetration
stops. Single bevel broadheads regu-
larly turn what would be a wound into
a killing shot.

Note: Your arrow must be of suffi-
cient weight and strength to drive the

broadhead through and
withstand the forces
involved in breaching the
bone. (See factor #1)

Tip Design
In all testing where bone was

encountered the Tanto tip per-
formed best. It resisted damage and
skipped less than any other tip
design. This is actually more impor-
tant than most folks think. 

Animals are not flat-sided boxes,
they have curved surfaces. Bones are
also curved, and flexible. At the shot,
many times animals explode into a
blurred mass of twisting, turning
flesh and bone. Nature has done a
great job in making the animals we
hunt naturally resistant to having
sharp things driven through them.
That’s why sometimes broadheads
don’t really hit where we think they
did. Sometimes, as the broadhead
comes in contact with the animal
and its body parts, strange things
happen. Much more of that is caused
by the broadhead skipping and
bouncing off obstructions than we
normally consider. What we need is a
tip that reduces that skipping ten-
dency to as close to zero as possible.

Dr. Ashby did extensive testing
with various tip designs where he
shot arrows at sheets of plywood at
various angles. The number one best
tip shape for resisting skipping and
digging in was the Tanto tip.
Interestingly enough the second best
tip shape for non-skipping was
round.

There are many broadheads on
the market today with Tanto tips, for
an added measure of confidence in
your broadheads and what will hap-
pen at the crucial instant of impact,
look for those with a Tanto tip.
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Notice how the single bevel Grizzly broadhead not only
penetrated the spine, but dramatically split it. Had this
arrow weighed 650 grains or more, it would probably
have continued all the way through the spine.

Dr. Ashby has found that by using tapered arrows you can increase your
penetration potential significantly.
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Arrow Mass 650 and Above
When soft tissue is hit, this factor

is ranked last in importance BUT if
heavy bone is hit it will be near the top
of the list. Heavy bone is almost
impossible to breach consistently and
with confidence unless you have 650
grains or better in mass arrow weight.

Dr. Ashby did a lot of testing on
total arrow weight and in one study he
reported that when attempting to
breach the heavy bone threshold with
arrows of different mass weights he
had 100 percent success in breaching
the heavy rib bones of Asiatic buffalo
with an 82 pound at 27 inch straight
ended longbow. Believable right?  He
also had 100 percent success in
breaching the heavy bone threshold
with a 42 pound at 27 inch recurve
bow! THIS WAS TRUE AS LONG AS
THE ARROWS WERE 650 GRAINS
AND UP. 

Summary
There they are,

the 12 penetration
enhancing factors for
your arrows and
broadheads. Your bow
launches your arrows
but it’s the arrow and
broadhead that does
or does not harvest
your animal. We’re
bowhunters, we want
an exit wound, we
want two holes if we
can get them, and we
want extra blood loss
and especially more
blood on the ground
for better tracking. We

owe it to ourselves and to the game we
hunt to use the equipment that can
get the job done.

Here’s what my archery mentor
John Dodge used to always say; “I
don’t want you to believe anything I
tell you, I want you to test it for your-
self so you know for a fact.”

Read all the Ashby reports, and
then test these factors yourself. Then
you won’t have to listen to someone
who tries to convince you otherwise,
you’ll know what works and what
doesn’t. 

Hats off to Dr. Ashby for sharing
his findings so freely. He simply wants
fewer animals lost and more brought
to bag as quickly and as humanely as
possible. He gets no monetary com-
pensation for any of his reports and he
encourages the dissemination of his
materials to further the cause of bet-
ter, more ethical bowhunting.
Choosing the right gear can make the
difference between consistent har-
vests no matter what, and consistent-
ly having to tell another sad tale about
the one that got away…

As a parting shot, while closing his
seminar Dr. Ashby shared that in all
his years of bowhunting, no one had
ever complained to him about losing
an animal because they got too much
penetration. Think about that. 

To read the Ashby reports visit:
www.AlaskaBowhunting.com
www.TradBow.com
www.TradGang.com

Shown here are three examples of broad-
heads with Tanto tips. Tanto tips are the
least likely of all the tip shapes to skip off
hide or bone.

Arrows of 650 grains or more have the highest chance of
penetrating the heavy bone threshold.
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