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We made it!
Well, we made our big move to Chicago (but I would rather just forget all of
the lifting and grunting) and we have gotten quite busy in the local archery
scene. We are training coaches seemingly every other weekend and we are
working with a lot of beginners and other archers needing instruction. At the
same time we have heard from new archery friends that there were many
more clubs and archery shops in Chicago the past. This seems to be common
across the country. The demand is there but there are fewer places to experience target archery and people don’t know how to find what is there. So, how
do we market target archery? Probably the way it has always been done, but
maybe we could be a bit more assertive. In Chicago we see airplanes towing
banners along the beaches every weekend advertising television shows, etc.
but I don’t see archery clubs and shops doing that—too expensive. Maybe we
could start by making information easier to find. Does your club have a website, for example? (And does your website have enough tags to be found by
the major search engines?) Do you have a number of folks willing to be contacted for personal lessons? Are they trained to do so?
We will do our part by publishing any ideas you have that are working
in your club or organization to bring more people into our sport. Just send
me an email with your article, article idea, or idea and we will get going.
Some of you newer subscribers might not recall, but Larry Wise was quite a
regular contributor to this magazine a ways back. Apparently I wasn’t doing
a very good job of nagging him because it has been quite a while since he
submitted an article. But then I remember seeing him at NFAA Indoor
Nationals a couple of years ago and, spying me coming from fifty feet away,
he started saying, “I know, I know. . . .” Well, he is back! Long one of the
U.S.’s top compound coaches, Larry is writing for us again and we are very
happy about it. And we think we might have a project that will keep him at
it for a good long while. Read Larry’s new article (on page 8) and you’ll see
why he is the most published archery coach around.
Tom Dorigatti raps up his Proactive Setup series by showing how you can
re-cable and re-string your compound bow and not have to re-tune! Charley
Washburn and I got to investigate a way to make a newer bow into an “old
style wheel bow” with Genesis Archery’s wheels, Loretta Sinclair continues to
muse (and amuse) about being an Archery Mom, and with all of these veterans we have a newbie author, too. I am really excited about Chuck Cooley
of Feather Visions stepping up to the plate and agreeing to write a series of
articles on vision and vision correction for archers: shooting in prescription
glasses and sunglasses, other options for vision correction, scopes and peeps,
the whole gamut!
As always, Claudia and I hope you enjoy this issue!

a r c h e r y

3

f o c u s

Equipment Review

Charley Washburn and Steve Ruis

Genesis Wheels—
Are They Right for Your Bow?
You would probably have to be living in a cave to
have not noticed the developments in compound
bows over the last several years. Limbs are now
nearly parallel. Arrow speeds are downright scary.
And axle-to-axle lengths have gotten down into
the low 30s of inches. In order to get a bow that
short, eccentrics needed to be designed to pay out
large amounts of string as well as to work with
the limbs to store large amounts of energy—all of
which is good . . . for bowhunters. The short axleto-axle length (ATA) makes for a bow that is
more easily handled in a tree stand and less likely to get tangled in brush. It is a mixed bag for
target archers, though. Those short bows create so
much string pinch you must use a release aid. So
what is a finger shooter to do?

C

Compound target shooters who shoot “fingers” are somewhat notorious for shooting
older bows—bows that have longer ATAs
(reducing string pinch) and bows with “round”
eccentrics (Wheels!). Well, as those bows wear
out and break, moving up to a more modern
bow is problematic. While the industry has
been chasing speed, it has been designing
eccentrics that store more energy. In order to
store more energy (for the same peak weight)
the force-draw curve has to go up more
abruptly, stay at the peak weight longer, and
a r c h e r y
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drop more precipitously down into the valley,
a very small valley trapped between the rapid
descent of the force-draw curve on the front
side and the always steep “wall” on the backside. These small valleys make shooting difficult for finger shooters, especially if you walk
the string.
So, those finger shooters you see who
aren’t shooting really old bows are generally
shooting newer bows which they have modified by swapping out the eccentrics with older
“wheels.” Making these modifications is problematic and not to be undertaken lightly. One
ends up recabling, restringing, adjusting,
tweaking, then doing it all over because it didn’t come out as you would like.
There is another option that we would like
to bring to your attention—Genesis Wheels,
invented by my favorite archery mind, that of
Don Kudlachek. These wheels take some of
the best ideas from the past, then have some of
Kudlachek’s particular genius sprinkled in.
Here’s what’s cool, though. Send him your bow
and he will put on the wheels and custom
make new, shoot-through cables and strings
for you.
These wheels came to my attention at a
recent archery trade show. One of my first
stops is always at the Genesis booth to see what

f o c u s

archery’s mad genius has
Hoyt wheels and the
come up with. He held
Genesis Wheels in the
out a bow to me and said,
photos (left).
“Draw this.” After assurWe sent one bow to
ing me the draw weight
Genesis Archery to be
was within my abilities, I
modified and the other
pulled it back. The draw
one was left “stock.”
was smooth and . . . I
Now, here’s the problem
would call it “taut.” It
with doing this. When
felt like the best wheel
Charley got done tuning
bow I had ever pulled. The eccentrics, string side. The Hoyt E-Wheel (left) has pegs for draw the two bows—they were
length adjustment. The Genesis Wheels (right), because of the split harness
“It’s faster than your have cam tracks on both sides.
both tuned to the exact
bow.” “Yeah,” I replied,
same arrows (Carbon
“everybody says that.”
Express 200, 390 grains
He just smiled. “Can you
total weight, 285⁄8˝ long,
stringwalk with these?” I
125
grain
screw-in
asked. “Try it.” I took a
points)—they weren’t
huge crawl and pulled
identical anymore. They
back to a very comforthad the same ATA, the
able anchor. I tried seversame peak weight (± 1⁄2
al shorter crawls and they
pound), they had the
all felt like they ended at
same draw length, but
the bottom of the valley
the brace height of the
with very little room for
“Genesis bow” was about
3
variation. It didn’t seem
⁄8˝ less than the stock
possible. So, I rounded
Hoyt bow. Also, the effiup my barebow coach
ciency of the TriDraw
and mentor, Charley The eccentrics, cable side. The Hoyt E-Wheel (right) has an oval shape wheels changes someWashburn, and asked his that builds more energy than a round track would. The Genesis Wheels what with whether you
opinion. Charley said he (left), have a somewhat more agressive shape on the cable takeup track.
use the short, medium,
was “interested.” Please realize that Charley doesn’t or long draw pegs. Two wheel bows are a closed sysgive anything but his very considered opinion.
tem, you modify one thing and many other things
So here is what we did. We decided to test the change, too. So, these tests can’t be considered as perwheels by setting up two bows as close to being iden- fectly scientific. Also, a shoot-through harness takes
tical as we could: one good finger bow with classic the side stress off of the eccentrics (no cable guard!)
wheels and the other with the Genesis wheels and har- and makes them a tad more efficient. So, we weren’t
ness and test them. Charley would do a shooting eval- exactly comparing apples to apples here. But everyuation and I would do the number crunching. Here is thing was as alike as we could get it.
what we found.
The Tests
The Test Beds
We started out with a simple chronograph test. The
I just happened to have two near-identical mid-1990s same arrow was shot three times through my
Hoyt ProStars, one of the best fingers bows ever made. ProChrono chronograph. Here are the results.
It has a 47˝ ATA and the Hoyt Energy Wheel
(TriDraw) has a round string groove with a mild Chronograph Tests
eccentric cam on the cable side. These are very nice (Arrows Carbon Express 200, 390 grains total weight,
finger bows (which is why I happened to have a half 28 5⁄8 ˝ long, 125 grain screw-in points)
dozen of them to pick through). It also turns out that
Bow with Hoyt E-Wheels (TriDraw #6 Wheel)—
the #6 E-Wheel had the same diameter as the round
204 fps, 205 fps, 204 fps, ave = 204 fps
section of the Genesis wheels (2.5˝). You can see the
Continued on the Next Page
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Bow with Genesis Wheels—
218 fps, 216 fps, 216 fps, ave = 217 fps
These were shot with a finger release and the consistency of the readings shows the consistency of
Charley’s release. The nod goes to the Genesis Wheels
showing an average arrow speed over 6% higher.
Draw Force Curves
Before Charley went off to shoot test the bows, I set
them up on my draw-force rig to get their draw-force
curves. You can see from the curves themselves, that
there is little difference between them. This means
that they were about equally smooth to draw and each
stored about the same energy as the other (the energy
stored is indicated by how much area there is under
the curve). The sides of the Genesis curve bulge out a bit
more than the Hoyt force-draw curve indicating somewhat greater stored energy. Storing energy is only one
side of the coin, though. You can’t release energy you
haven’t stored, but you don’t get all that stored energy
back out, either. The chronograph readings show that
the Genesis rig might just be a little more efficient,
meaning a higher percentage of the stored energy gets
delivered to the arrow.

This is the draw-force curve for the stock Hoyt bow showing a
smooth gentle slope up to a peak weight of about 47 lb. then
gently decending into the valley. A smooth draw cycle that
benifits target archers who must draw the bow sometimes hundreds of times a day.

The Shoot Testing (Charley Washburn)
The Hoyt ProStar was a good choice for me to provide
the shooting tests. It has always been one of my
favorite and most reliable bows. In fact the first
ProStar I had was a 1994 model which I sold three
times (once to Steve, but that’s another story) and
bought back twice. It is now in the hands of a friend
of mine in Oregon with the understanding that I have
first option to buy it back if he ever wants to sell it.
I have owned and shot every incarnation of the
Hoyt ProStar, Oasis, Accu-Tec, and Pro-Tec since 1994
and with the E-Wheel, Accu-Wheel, Command Cam
and the Wheel and 1⁄2. I have not had much experience
with the Cam and 1⁄2 and it mostly comes back to judging everything else against the E-Wheel as my favorite
for fingers shooting and more particularly “string
walking” in the NFAA Barebow division.
In my discussions with Steve it is my contention
that the newer high let-off and narrow valley wheels
do not favor the needs of a great many fingers shooters, especially those who shoot with clickers and/or
happen to be barebow “string walkers.” The need for
adequate holding weight with a wide valley for variable “crawl lengths” (distance that fingers are held
below the nocking point on the string) or to draw the

This is the draw-force curve for the Hoyt bow modified with
Genesis wheels, showing a peak weight of about 47.5 lb. and an
equally smooth draw cycle to the Hoyt E-Wheel. The sides of the
curve bulge out a bit more than the Hoyt F-D curve indicating
somewhat greater stored energy.

arrow through the clicker was not being met by the
newer “speed cams.”
One obvious solution for the narrow valley problem would be to allow the bare bow “string walker” to
use an adjustable clicker which could be set for each
distance shot. Unfortunately, the rules do not allow
adjustable clickers in Barebow. The narrow valley does
not present the same problem for indoor shooting as
the “crawl” and distance do not change.
The two test bows were set up and tuned by me to
shoot the same arrow, the same draw length, draw
weight and brace height by bare shaft tuning at 20 and
40 yards. Photo 1 shows one of the original bare shaft
tests for the Hoyt wheel at 20 yards prior to tuning
(the bare shaft is the one with the clipped vanes).
Photo 2 shows the bare shaft test at 20 yards after tuning. Photo 3 shows the bare shaft test for the Genesis
wheel after tuning at 20 yards. No photo was taken
prior to tuning.

a r c h e r y
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Photo 1

Photo 3

All shoot testing was done as a minimum of three
sets for each test to insure a measure of consistency
rather than relying on a single test.
The first shooting test was to shoot both bows for
“point on” for each of the two anchor points that I use
(a high anchor and a low anchor, both aiming with the
arrow tip as front reference). This would check if
either bow showed any superiority of arrow speed over
the other by its impact location. I could also judge my
perception of smoothness of draw and stability to hold
for aim during this process.
I have generally found that the difference in
“point on” between my two anchors as described and
the bows I normally shoot to be about nine to twelve
yards. My personal target bows are set up at about
fifty-one to fifty-three pounds and I use a lighter
arrow than the arrows in this test. This leaves me with
using the high anchor out to about sixty-five yards and

the low anchor out to about seventy-seven yards. Anything over seventy-seven yards is then shot by aiming
off of the shelf.
1.The “point on” for the Genesis wheel at high anchor
was approximately eight yards (~59 yards) higher
than the Hoyt wheel (~51 yards) The low crawl was
seven yards higher for the Genesis Wheel (~72
yards) than the Hoyt wheel (~65 yards). The apparent higher arrow speed for the Genesis wheel was
also borne out by the chronograph tests.
2.Testing of each bow’s ability to hold tune at “crawls”
needed for 20, 40, and 60 yard shots was accomplished by shooting three sets of four fletched
arrows and one bare shaft (the arrow with the
clipped vanes) at 20 yards using the appropriate
crawl for each distance. Both bows held the tune
well in each test. There was no appreciable differContinued on Page 28

Photo 4

Photo 2
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Compound Tech 300

Larry Wise

You, Full-Draw
Position, and The Bow
Draw length is a very personal thing. Everyone is
different. So, after I discuss form development concepts with my students I watch them shoot, paying
close attention to their full-draw-position and the
draw length of the bow. We can’t continue until the
bow “fits” the shooter. Aaahhhhh, and therein lies
the rub; most of the time the bow doesn’t fit because
most of the time students don’t know how to position their bodies to get the most consistent performance!
Approximately 70% of the people who come to
me for instruction need to adjust their bow’s draw
length setting, some by as much as two inches. This
is a very important part of coaching, I think,
because “setup” begins with draw length—the draw
length that fits the archer’s body. Only when draw
length is correct can shooters begin reaching their
potential in human performance.
The AMO Draw Length Standard
AMO (the Archery Manufacturers and Merchants Organization) Draw Length is defined to
be the distance from the nock-throat of the
arrow to the back (the target-side) of the bow.
This distance, of course, is to be measured while
the archer is at full draw.
This AMO standard is
13⁄4 inches more than the
True Draw Length - the
full-draw distance form
the nock-throat to the pressure point in the grip
of the riser.
Manufacturers design, build, and advertise

their bows around the Traditional Draw Length
standard. Although a 30˝ draw Matthews may
not be exactly the same length as a 30˝ draw
Hoyt, the two match closely and that’s the reason
for standards.
Using the longer Traditional measurement
helps archers get the right arrow length. Most
everyone knows that if they have a 30˝ bow they
need at least 30˝ arrows so they don’t draw the
arrow off of the arrow rest. The shorter True
Draw measurement would, if advertised, cause
lots of arrow length problems, so the industry
uses the longer standard.
Considerations In Measuring Draw Length
One thing is “for sure” about draw length; your
body stays the same size and length no matter
what bow or accessories you use. However, accessory equipment does have an effect on the draw
length you need from the bow you use. Accessories like release aids, D-loops and removable
grips all affect the draw length of the bow needed to fit a given archer.
The D-loop length on a bowstring can have
a big effect on the draw length needed from the
bow. If the loop is oneinch long or longer, then
less length is needed
from the bow to get the
archer to full-draw-position. But many archers aren’t very aware of their
equipment choices and may not realize that the
long loop has drastically changed their draw-

“Shooting archery well is
all about body position.”

a r c h e r y
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length needs from the bow. Instead they distort their
form-by stretching back farther with their release hand
thus putting their body in an over extended position, a
position that yields poor performance and missed shots.
If you remove the D-loop then the bow’s draw
length may not be long enough. Without the loop you’ll
need more draw length from the bow to get to the same
full-draw-position as without it, so a bow adjustment has
to be made to get the right fit.

and this increases the draw length of the bow. If you
want to remove the grip but don’t need the extra draw
length then you must make an adjustment to your bow.
Full-Draw Position Defined
So when is a person correctly at full draw? What do I
look for when my students get to full-draw-position?
Since I teach archers to use back tension the definition of
full-draw-position must be based on appropriate use of
your draw-side shoulder blade and shoulder.
Full-Draw Position is that position to which you
draw the bowstring in order to place your scapula in
the most effective location for using the rhomboid
and levator scapulae muscles in your back.
So what does it look like? It looks like Photo #1 (see
next page). So when you look at this picture, what do you
see? How do you know that this is correct and other positions are not? What you should notice most about this
archer is his drawing forearm. Where is it? You should see
that, from a top view, his drawing forearm is in direct
line with the arrow shaft. This tells me that his drawing
shoulder is positioned so that his draw-side back muscles

“It’s all about maximizing the
use of your skeleton and
minimizing muscle use.”
I quite often remove the wooden or plastic grip from
the handle of a new bow. Many of these grips don’t fit my
hand or are angled differently from what I prefer.
Removing the grip alters the draw length of the bow by
as much as 3⁄4˝. Without the removable grip the bow’s
draw length is effectively longer by that 1⁄2˝ to 3⁄4˝. In other
words, your hand is now 3⁄4˝ farther forward than before

Continued on the Next Page
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Photo #1

Proper full-draw-position is easy to spot from this top
view, as the draw arm is in line with the arrow shaft.
This position will enable you to offload the holding force
out of your arm and into your back muscles. In turn, your
aiming will be more relaxed and easier to maintain.

–
the
rhomboid
muscles –
can have
maximum
leverage on
his scapula
(shoulder
blade). In
short, he
has transferred his
holding
p o w e r
onto his
back muscles and is
able
to
relax most
of his arm
muscles,
aim steadier,
and
execute
the shot
more cons i s t e n t l y.
lots of arm

How do you look at full draw? Have someone take
your picture or video you and examine it. Ask your coach
for an opinion.

Photo #2
From the front, the draw elbow will appear at least as high as the arrow
nock. Please note that his head should be erect over his spine so little muscle is needed to hold it in place.

Adjustments
Far too many archers buy a bow that is supposed to fit
and then adapt themselves to it. They adapt because
“someone” said this is what they should do and they
don’t know otherwise. This is the proverbial “tail wagging
the dog” isn’t it? With a defined full-draw-position now,
you should get in it and then adjust the bow to fit.
If you need more draw length the situation is easy to
deal with. Adding a longer D-loop will help for virtually
no cost. Removing the grip from the handle will help
also. Changing draw length modules nets a bigger change
as does installing a longer string.
Shortening the draw length of a bow can be accomplished by adding a few twists to the bow string to shortening it. Changing draw length modules will make a bigger change as will changing to a smaller wheel size.

He has loaded his skeleton while relaxing
muscle.
Please note that the bow arm is extended so that the
arm bones are aligned to resist the force of the bow. The
arm muscles don’t have to be locked tight to make this
happen. After all, your leg bones keep your butt off the
floor all day and you don’t have to keep all of your leg
muscles tightened do you? You need only use a few small
muscles to keep the arm bones in line.
Maximize Skeleton Use, Minimize Muscle
The full-draw front view in Photo #2 shows his drawing
arm either level with the arrow shaft or his elbow slightly elevated. His arm should never be below the shaft, as
this would push his scapula closer to his spine and reduce
the rhomboids’ leverage. It’s all about leverage in the back
muscles.
From behind the shooter, you should see his elbow
lineup directly behind the shaft. If it is wrapped too far
around as in Photo #3 then the draw length of the bow
is too long. If his elbow has not come far enough, as in
Photo #4, to get directly behind the arrow then the bow
is too short (see next page).

Getting a Consistent Release
We are always trying to attain the most consistent release.
Getting your drawing forearm directly behind the arrow
shaft is a major step toward that goal. It is from this position that your release hand can escape cleanly and directly backward from the arrow nock when the release aid
activates.
From other positions behind the nock your hand
and arm may impart pressure and torque to the release
and bowstring. This, in turn, will cause each arrow to
impact differently in the target.

a r c h e r y
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Photo #3

I’m not too concerned
about an archer’s “touch
point” on the side of their
face or jaw. Any such
touch point should be secondary to establishing the
position of his or her draw
shoulder and draw shoulder blade. In fact, I don’t
use the term “anchor
point” anymore because it
has such a strong mental
image attached to it, an
image of hand-to-face that
blots out the more important function of shoulder
blade and rhomboid muscles. I use the term “fulldraw position” to help my
students build a new mental image around what is
the most important part
of getting to full draw,
Continued on Page 29

Photo #4

Photo #3 If the bow’s draw length is too long then your drawing elbow and forearm will be rotated too far past
the line of the arrow shaft as shown here. In this position your rhomboid muscles will not be able to help with
the release action.
Photo #4 A bow that is too short won’t allow you to rotate your drawing elbow onto position behind the arrow
shaft. In this position your arm muscles are still doing most of the work holding the bow and, therefore, causing
an unsteady and short lasting aim.

Everything You Need to Know to Become a Better Archer!
Written by your favorite Archery Focus authors—Rick McKinney, Don
Rabska, Larry Wise, Ty Pelfrey, Dr. Lisa Franseen, Annette Musta, and
others—Precision Archery covers every aspect of target archery. You’ll find
instruction on how to compete, how to perfect your form, and up-to-the
minute advice on
• bow purchase, initial setup, and tuning
• fitness training to get and keep a competitive edge
• mental preparation and learning how to win
• how to adjust for wind, rain, and other adverse conditions
• the fine art of barebow
• how to work with a coach
• putting your shot together and taking it apart
• how to check out new equipment and work it into your shot
Nothing is left out, even the spirit of archery is addressed! If you are looking to take your game to the next level, this is the book for you!
 pages • ISBN --- • US $.

Available at Better Pro Shops, Bookstores, and Amazon.com
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Lorretta Sinclair

Adventures of an Archery Mom

Special Feature

Heat Practice
In the last seven years, the hottest tournament we
attended was the JOAD Nationals in Georgia in
2004. It was over 90 degrees and extremely humid.
Dakota had gotten sick despite my having continually forced fluids down him. It had been a long time
since we had been in real heat. We’d moved around the
country and hadn’t been in heat like Georgia for a
very long time.

M

Most people think that taste of Georgia weather
was real heat and so did I, until I moved back to the
California high desert. That was the wake-up call.
This was the reminder. Georgia was nothing compared to 120 degrees of hot, desert sun. Now, we’re
back and living in real heat. When I lived here
before I used to laugh when people would say,
“Yeah, but it’s dry heat.” Trust me, once the desert
hits 110°F and you are standing in it, it’s tough to
match, humid or not.
My son Barrett and I are sitting outside my
parent’s house, where we practice these days since
we have yet to find our piece of ‘desert paradise.’
I’m having a hard time acclimating to the dust, the
wind, the pervading desolate brown of the desert. I
regularly reflect on memories of the green, the trees,
and the ocean of Rhode Island, and more recently
the green and the rain of Utah (but I try to keep
those scenes of snow out of my head to make it
seem that I left paradise). Hey, it’s my fantasy; I can
leave the snow out if I want to.
It’s 10 AM and we still have another round to
a r c h e r y
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shoot. We should get out here by 6 AM, but Barrett and I aren’t morning people. We could get out
here by 7 AM and things would be more bearable,
but that too seems earlier than we can manage. So,
if we are lucky, we make our way out by 8 AM and
the suffering begins by 9.
We are drinking water by the liter and it doesn’t quench our thirst. We’re halfway through a case
of the stuff. We wear as little as possible in an
attempt to keep cool, though I’ve yet to resort to a
bikini. I don’t think Barrett would go for it. I think
he’d tell me to get dressed, but the thought of how
hot I am invokes all kinds of ideas. All I know is
that heat rash is miserable and I’m going to figure
out something. I consider that I could hook up a
swamp cooler and let it blow, never mind it would
blow into the hot desert air. If we stood right in
front of it, we’d be cool momentarily. My husband
calls to see how practice is going and we complain
loudly. We tell him we need a hut with air conditioning in order to survive. He tells me we should
just get up earlier. I tell him I’ll be looking forward
to that insulated, cooled hut by next summer. In
the meantime, I tell Barrett we have to get through
this hot, miserable summer.
It is now 11 AM and my shirt is dripping wet
from sweat. Barrett has taken to alternating
between drinking his water and dumping it on his
head. He looks at me with a pained look and mutters, ‘It’s so frigging hot out here. No sane person
would do this.’ Oh, come now, who said we were
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and I remind him that if we weren’t a couple of ‘night people’ we’d be smart and get out here earlier. He winces and
says he’d rather suffer with the heat. That’s my boy, don’t
make me get up early. I hate it. Thank you!
The truck starts up, we have a quarter tank of gas left,
we blast the a/c and sit there trying to make our bodies work
enough to buckle up and drive. Our faces are so red; we look
like someone took a bright red marker to us. Sweat is rolling
down our faces, and I am so relieved to be sitting in the
truck, leaving. It’s hot. It’s real hot. How hot? Well, I wasn’t
about to tell Barrett because the whining would’ve been so
loud for so long that it would’ve made everything worse. So
I tell him, “Good job Barrett. I know this is hard but if you
can practice in this heat, you can shoot in anything. And
just so you know, it’s 110 already . . . in the shade.” The look
he flashes me is familiar. It’s the “You’re insane, totally
insane” one. I know it well, I’m okay with it.
He buckles up and we head towards our rental place. As
we drive down the road, he slowly leans over and opens the
glove box taking out a California map. “Whatcha doing?” I
ask. “What do you think? I’m finding some place else to live.
Only crazy people live here.” Oh, yeah, let’s find the slice of
paradise out here in the California desert where you get only
the absolute ultimate archery practice. Wind, heat, dirt—
we’ll be ready for anything!

sane? We’re an archery family. We practice in ‘whatever’ and
today, well for the next four months, ‘whatever’ is searing
heat, wind, and blowing sand. The chance of a cool breeze
or a beautiful light rain is zero, nil, zilch. It ain’t happening.
So we suck up the weather we are delivered. “Shoot! I’m too
hot!” I yell. My impatience is getting the better of me as I
sweat more and more, my tongue starts to feel like it’s three
times the normal size and as dry as sand paper. “Hey! You’re
lucky, at least you don’t have to shoot in it. You just sit in
the heat!’ he retorts. “Yeah, well, I don’t think it matters
what we are doing. It’s hot either way, so please, I’m begging
you, shoot so we can get the heck outta here!’
It’s noon, it’s hot, it’s scorching hot and we are finally finished. Barrett and I are both so drained, we move in slow
motion as we put everything away and pack it in the truck.
Our shirts and shorts both look like we’ve stood in the
sprinklers as we are absolutely drenched with sweat. The
water is gone, though I’m certain at least one third of it went
on Barrett’s head rather than down his throat. At one point,
he muttered some words interspersed with ‘and the sweat
running in my eyes burns so bad, it’s a small wonder I can
see through the sight.’ Stop yer belly aching-we’re archers;
we have to be prepared for anything. This is practice for the
worst case situations. “No kidding, Mom. Worst case situation—Ridgecrest, California. There you go, there’s a slogan
for the town.” We laugh at our plight and grimace that we
actually chose to make the move here. What were we thinking?
We crawl into the truck with the hope that I haven’t
totally drained the gas out of it from the multiple times we
sat in it today to cool off with the air conditioner. Since it’s
a one-ton crew cab, it guzzles gas on its own accord, it doesn’t need our help by idling and running the air-conditioner,
but it seemed like the logical solution so we wouldn’t pass
out in this incredible heat. Barrett mumbles out loud wondering how I intend to do this type of practice all summer,

Lorretta Sinclair is the mother of

Dakota, Clarke, and Barrett Sinclair; President of Clarke Sinclair
Memorial Archery Scholarship
(www.clarkesinclair.org) and collegiate division publicist (www.collegiatearchery.org).
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Steve Ruis

Special Feature

Where Form Flaws
Come From
Claudia and I do a fair number of archery coach
trainings which are partly giving back to the
sport and partly good for us in that these trainings
always reinforce what is good practice for archery
coaches. It was during a recent such training class
that I had somewhat of an epiphany regarding
form flaws. I have identified what I think are
three such sources and will discuss them in this
article
Form Flaws
A form flaw is simply something an archer is
doing that is counterproductive. It is not
“doing something wrong,” per se, just that, if it
were to be done differently the results would be
better. Form flaws are suboptimal (“less than
best”) behaviors. And I don’t think there is
much you can say in an absolute sense regarding such behaviors. For example, Howard Hill,
probably the finest longbow archer this country has ever produced, held his bow with an
extremely firm grip (usually referred to as a
“death grip”). This is not recommended behavior now but it provided astonishing results for
Mr. Hill. Howard Hill was also one of the
strongest archers to ever pull a bow. (He was
witnessed to having braced a 100-pound pull
longbow while sitting down!) So, what is good
form for someone that strong may not be (will
probably not be) good form for an ordinary
mortal.
So, optimal form and execution in archery
is just that set of behaviors that are most likely
a r c h e r y
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to provide good results. Form flaws are just
those practices that have a very high likelihood
of producing poorer results than you are really
capable of.
Where Does Good Form Come From?
Archers have always been taught by our bows.
Imagine the guy who invented the bow and
arrow—where do you think he found a coach?
So, how did archery’s inventor learn to shoot
the thing? Trial and error, of course. Try something, see if it works; if it doesn’t, try something else. We have strong evidence that this
was a common practice 500 years ago from the
book Toxophilus in which the author describes
all kinds of weird cavorting on the shooting
line as people experimented with their form.

“Form flaws are just
those practices that have
a very high likelihood of
producing poorer results
than you are really
capable of.”
Toxophilus was written as a guide to good
form. We have many more guides today but
large numbers of people are still experimenting
with archery form. I am convinced such experimentation/fiddling/tinkering is hard wired
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Form flaws? I don’t see any form flaws! Count them—wrist cocked, thumb on neck, fingers tense, fingers on trigger where
they can only consciously “swat” the trigger. Does this mean this person can’t shoot well? Nope, it just means he has other
options that would make him more consistent, more relaible, and possibly a better scorer.

peting) have significant form flaws in evidence. Flaws
that if they were corrected would give them better
results and thereby more satisfaction.

into our minds because you can see it in every new
archer. Most beginners start with someone instructing
them (the quality of the instruction is not the point
here) and start off doing fairly well. But shortly after
their initial experience they will start doing goofy
things “trying” to hit their mark better or more often.
Everyone goes through this phase. It is as if we were
born to tinker.
If our budding archer sticks with it, he or she
develops pretty much standard form. This is what a
nonarcher would observe
when looking at a group of
archers shooting arrows.
They would all look pretty
much alike in that no one
would be shooting between
his legs or behind her back
or over his head. But, then
our archer, like the vast
majority of archers, hits
some plateau in their performance and settles for that. (There is nothing wrong
with this, most archers are doing it for fun, not as just
another obsession.) Unfortunately, almost all of the
archers I observe (who are presumably at some acceptable level of performance to them as they are still com-

Where Do Form Flaws Come From?
Source #1 We Make Them Up In my own personal
experience, I had a national champion archer teaching
me as a beginner. I am also about as pig-headed as
people get, so I had to try everything out on my own.
After being shown how to shoot with a deep hook finger release, I had to experiment with a tip hook
because, in my mind, it had
to be better. No one told
me that it wasn’t as good
and I thought I had invented the thing! (Did I mention being arrogant as well
as being pig-headed?) After
I had practiced assiduously
all of the things that don’t
work as well, like a tip hook release, I would arrive
back at what my coach recommended and then had
the gall to tell him, “You know, you were right!” I can
still call up in memory the baffled looks he gave me

“In the best of all possible
worlds we would be able to get
examined and then someone
would give us a list: if you do
“A” your score will improve
12% . . .”

Continued on the Next Page
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“We all have this deep
seated fear of ridicule;
we would rather not be
made fun of.”

every time I did this. (There are more stories but I
have a limit as to how many times I am willing to
embarrass myself in a single article.)
A lot of fruitless experimenting can be obviated by
acquiring some good coaching and accepting that
coaching for what it is. A good coach can get you to a
point where you can experiment effectively much more
quickly than you can by yourself.
Also, we are not totally free in our experimentation. For example, you will not see newish archers trying to shoot behind their backs as a way to a better
score. We all have this deep seated fear of ridicule; we
would rather not be made fun of. So, that leads to the
next source of form flaws.
Source #2 We Copy Them To avoid embarrassment, we often emulate who we believe to be better
archers. This is a good practice, but one has to be careful. Stories abound as to the silly results one achieves
through slavishly following ones’ betters. One that
comes to mind is the case of a top archer wearing a
glove on his bow hand, due to an injury, and then

thing, it might just be a nonvariable, something that
will have no effect on your performance and, hence,
something to not waste your time on. You always want
to be working on those things that will result in the
biggest positive changes in your performance.
In the best of all possible worlds we would be able
to get examined and then someone would give us a
list: if you do “A” your score will improve 12%, if you
do “B” it will improve by 9.5%, if you do “C” it will
improve by 6.5%, etc. We would obviously start with
the “big ticket” changes and reap the big benefits first
and then work down the list. Unfortunately, there is
no such system, so you have to evaluate such things
yourself. Again, a good coach can be very helpful. The
coach can be especially helpful in that every time you
try something new, your performance degrades before
it improves. A good coach can help you get through
the “poorer performance” phase. If you stop short
(“This just isn’t working!”) you may be mistaking the
short term falloff in performance for a legitimate one.
A good coach can also help identify the things that
don’t work more quickly and get you onto things that
will.
Source #3 We Overcorrect This is normal, but
something coaches contribute to. For example, I see a
great many compound archers shooting with their
bowhand fingers sticking straight out. This is suboptimal-the reason why is that straight fingers are being
tensed by muscle; as you fatigue during a competition
(or under the pressure of a great shot on a trophy animal) that tension changes. The consequence is the
bow reacts/jumps out of your hand differently and
you get different impact points. A soft bow hand is
much more consistent than a tense one.
I am willing to bet you that the person doing this
(or the person he copied it from) had a problem of
“grabbing the bow.” Grabbing the bow is the practice
of grasping the bow handle so as not to drop the bow
after a shot is loosed. The problem is: shoot-grab,
shoot-grab, shoot-grab becomes grab-shoot, ooops!
Grabbing the bow is a form flaw because almost everyone will anticipate the shot going off and grab on the
anticipation rather than on the shot. If it were not for

finding any number of followers doing the same thing
as a shortcut to a better score!
If you are going to copy someone, pick someone
much better than yourself. Go up to them and ask
about details. (I was very hesitant to do this as a newbie, but most of the top archers are really nice people
and don’t bite.) If there isn’t a good reason for somea r c h e r y
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this, grabbing the bow would be okay.
Here’s where the “coach” hurt, rather than
helped—the archer was probably told “Don’t grab the
bow.” (There are a zillion ways to say this, my favorite
is “You are grabbing the bow,” said gently but with a
look that says only idiots would do such a silly thing.)
The mistake on the part of the “coach” is describing
the problem instead of describing the solution. The
solution, being left to the archer, frequently ends up
in an overcorrection: “Gee, if I hold my fingers
straight out, they can’t possibly grab the bow!
Now, I put the word coach in quotes in the above
as the person coaching is probably not a trained
coach; they are more likely to be an archer-friend trying to help. But even well-trained coaches need to be
reminded from time to time to “always describe the
correct behavior, not the problem.” Instead of saying
“Don’t grab the bow,” a good coach says “I want to see
a relaxed bow hand.”
And, as coaches, we need to assess the effect of the
changes we recommend. If you saw someone with

their bowfingers outstretched after you had worked
with them on their bowhand, would you just ignore
it? I don’t think so, but if you don’t check back with
that archer, they could waste valuable practice time
working on perfecting a form flaw. Again, this is the
problem with the casual coaching one gets from one’s
peers—they rarely feel obligated to check back with
you to see how you are doing.

C

Claudia and I always get some reinforcement of these
best practices when we do our coach training classes.
If you find yourself “coaching” a great deal at practice,
find a good coach training program (Hint: Call
NADA.) and get some helpful techniques for making
the next generation of archers.
Steve Ruis is a USA Archery Level 4 Coach, an
NFAA Master Coach, editor and a co-author of Precision Archery, and Editor of this magazine.
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Chuck Cooley

Special Feature

Why Shooting Glasses?
Editor’s Note So, there I was sitting in an informal seminar at the Stanislawski Open on the topic
of vision correction for archers. I have been trying
(unsuccessfully) for quite a few years to find somebody to write about the topic and I am thinking
maybe the presenter, Chuck Cooley of Feather
Visions, is the guy. After just a few minutes of introductory material, Chuck says, “Steve, can I borrow
your glasses?” I hand them over and with just a few
looks through the lenses he mutters, “Okay, this is
the worst case scenario for an archer—astigmatism
(pretty strong), off-axis.” He went on to detail why
my vision was more than problematic for archery.
The rest of the seminar went by rapidly as questions
were fired from left and right, all handled
admirably. So, after only a small amount of arm
twisting, Chuck agreed to write a series of articles
for you of which this is the first. Enjoy!
❦
One of the most common questions I have to
answer is: “Why shooting glasses?” Often it’s from
archers at an event who are holding a $900 bow,
$300 arrows, a $175 release, a $150 scope, a $250
sight, and then spent $200 for string and cables,
maybe some lessons and as much as $1000 for the
trip travel and entry fee to shoot the event. So there
they are with a rig that nears $2000 plus a $1000
weekend and they are going to look at the target
with a set of glasses from the “mart” or the “mall,”
then wonder why they can’t see well. I don’t get
angry but I can’t help thinking it’s kind of like
heading to the Olympics with a bow kit from 4-H.

O
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My first rule of sport is—if it takes special
equipment, and you’re committed to it, and you
want to do better . . . get it. It’s not summer camp
anymore. Would you play football with dress glasses?
How about diving with your readers . . .or trying 4wheeling with your regular all season radials? No?
Then why compete with office or regular duty glasses? Competitive archery takes specialized equipment
and your glasses should fall into that category.

T

The attitudes of most archers when it comes to
their glasses is difficult to understand. Often
they believe that if their glasses work great for
40-50 hrs a week in the office and driving and
life in general, why wouldn’t they work in the
field? If you compare a decision regarding
archery equipment, say getting different arrows
for field or 3-D shooting or getting different
bows for tournaments and hunting, those decisions are easy to understand or justify. A need for
special glasses for shooting is not so easy to
understand. It’s more or less determined by your
commitment level to the sport, if you are a committed tournament archer, it should be considered. If you are just a weekend or every now and
again archer, I might say, “Skip it for now.”
The justification is this: just as special equipment for your bow or your sport helps you be
more successful, so will shooting glasses. If you
see better, you will shoot better. This translates
into better hunting, better tournament scores,
better league nights, and an across-the-board
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better experience when you shoot your bow.

N

Now that you are ready to have a better time,
let’s look at the rationale for your decision.
Fit First of all, is fit-the frames of shooting glasses are designed and built with a single
purpose in mind: to allow shooters to see better. Fit is critical. The goal is to have lenses
that come virtually in contact with your nose
and are at least as wide as your orbital cavity
(eye socket). That means that they cover your Shooting glasses (left) compared to prescription sunglasses (right) have larger lenses,
no frames on the bottom (that obscure vision), fit more snugly around the nose
field of vision from edge to edge. This allows have
(especially important for recurve archers), have flexible and comportable ear pieces
for complete unobstructed vision especially which keep them in place on your face, and come in a wide range of colors.
while your head is turned to the shooting
position. In stronger corrections there might be periph- In coming articles I plan to cover: what to look for in an eye
eral blur, but in shooting glasses it is minimized. These exam, what to look for in lens design, bifocals (or not?), lens
oversized lenses also help to eliminate stray light or light colors, what does my prescription mean, shooting in sunleakage (from around the lenses); this prevents confusion glasses, and more!
in the visual pathway. Compare these with ordinary
glasses. If you have ever been confronted with looking
directly into the frames of your glasses at full draw, you
know what I mean. Ordinary glasses don’t fit closely
enough to your nose. Ordinary glasses aren’t designed to
function as well off of the center of the lenses. Fit is even
more important for recurve archers who have a greater
head turn at full draw.
More Lens Options Most shooter’s glasses frames
offer you interchangeable lens configurations to suit different targets or different lighting conditions. This means
you can tailor your glasses to optimum conditions. If it
is a bright sunny day you can use a darker lens, indoors
you can use a clear lens, and if you also shoot trap or
Chuck Cooley is a NYS
sporting clays, there are colored lenses to help you pick Licensed Optician with
up moving and or colored targets. All of these lenses snap almost 20 years in the industry. He is also a Fellow Memin and out of the same frames.
Adaptable Corrections With shooting glasses you ber of the OAA and NAO.
generally don’t want a “progressive” or “no line” style He holds National Certification in Opticianry from the
lens. If you want a bifocal lens, it’s placed low and away ABO. In archery he is the
from the eye so it tends not to interfere with shooting Vice-president and cobut is available to keep score or make adjustments as Founder of Feather Visions.
needed to your equipment. Additionally when you have He has ten years of competiprescription changes it’s a simple solution to just order tive archery to his background as is now a NFAA Touring Pro sponsored by Bowtech,
the new set of lenses and install them yourself. They Carbon Express, Spot Hogg, CR Scopes, Copper John, Stanislawscome from the shop ready to go.
ki, Nealy’s, BCY Fibers, Lancaster Archery Supply, Archers’

A

Advantage, and Oakley. He is coached by Gary Neal.

All in all when deciding to take the next step in purchasing equipment for your “game,” give some consideration
to your eyes. They are the single most important tool in
your bag. The adage says it all, “You can’t hit what you
don’t see.”
a r c h e r y

19

f o c u s

Compound Tech 300

Tom Dorigatti

Using the Documentation Form and
Measurements to Change Your String and Cables

Proactive Bow
Setup Culmination
Since my first article on “Proactive Setup Documentation” (Volume 10, Number 3), I have gone
through the steps of documenting your bow’s settings. Along with getting you to realize the importance of knowing how your equipment is set up
when it is finally tuned, there was yet another purpose in mind. This purpose was to eventually
demonstrate how the cables and string could be
changed on your bow, and if done in a step by step
and orderly fashion, you will be able to put your
first arrow out of the bow right into the X-ring!
The steps below are based upon the assumption that you have established your correct draw
length, peep sight height, nocking point, and arrow
rest positioning and that the bow is grouping well.
Once you have documented and marked everything, you should be able to duplicate these settings
with ease.
Introduction
All too often, when a person goes to change the
bowstring and cables on their bow, they put
their bow into a bow press, pull off all the
strings and cables and then replace them all at
once. Once this is done, they put on their Dloop; put the peep in, “eyeball” the nocking
point and go paper or group tune. This is basically starting from scratch. It doesn’t have to be
that way. If you have taken the time to document your settings, you only need to make a
final check of where they are right now, update
them, and then proceed in a step-by-step fashion and you will be shooting into that X-ring
a r c h e r y
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right from the get-go with the new string, Dloop, and cables.
Here is the method I’ve come up with and
used for quite some time. Each time, after following this, the archer has been able to shoot
that first arrow right into the bull’s-eye or Xring and then only verify a “fine tune.” Hours of
work are saved by following a simple sequence
of events. The order in which you replace the
string or cable is of little consequence. However,
I tend to do the bowstring last, opting to replace
the cables one at a time first. If it is a single cam
bow, I replace the power cable first. If a hybrid
bow, I replace the power cable first, then the
“control” cable, and finally the bowstring.
Before you start, re-check and re-verify
everything to make sure it matches what you
have marked and written down. If anything has
changed, go with what the setting is now; that is
unless you have a broken or stretched string or
cable. Don’t move anything; just write down
things the way they are right now.
Items Required
1.Tuned bow with correct draw length and
proper grouping already established (final
tune completed)
2.Bow square
3.Measuring instrument, millimeter gauge or
ruler marked in 1⁄64 inch increments, calipers
(optional)
4.Tape measure
5.Fine-tipped permanent marker and masking
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tape
6.Long arrow or measuring arrow
7.New set of cables and bow string of the correct length
as per your documentation form or bow manufacturer’s specifications
Sequence for Changing the Cables and Strings of a
Twin-Cam Bow
a. Check the bow’s poundage on your bow scale and mark
this down. Do not make any poundage adjustments
at this time; remember, you are trying to duplicate
the way the bow is set up now.
b.Check the other measurements in your documentation
record to make sure they are still the same. Just a
quick check should suffice, but if you are very particular or made changes since the form was filled in,
make a new one using the current settings.
c. Check the nocking point height using the “stabilizer
method” that I previously introduced. See the Photo
1 (right) as a review.
d.Check your peep site height. See Photo 2 (next page) on
how this is more accurately accomplished rather than

Photo 1 Nocking Point Height Marked Off of Arrow Point

just trying to eyeball to the center of the peep hole.
Hint: You can also measure from the base of the top
cam to the peep site and write this “rough measurement” down for use in step “k.” below.
Continued on Next Page
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watch the marks you placed on the cams before starting this process. If you ordered the correct length
cables, it should be a simple matter of twisting them
shorter or untwisting them to bring your cams back
to where they belong.
i. Remove the bowstring.
j. Put the new bowstring onto the cams. Most often, the
new bowstring is going to set in on the long side, and
will “settle in” a bit as the end servings get into the
cam grooves. This is usually not a problem with 452X
or 8125 material. Make sure that you are twisting that
bowstring at each end in the right direction to tighten
the end serving. If you rotate it in the wrong direction,
then the end servings will come loose. Sometimes,
the string makers do overlook this and “pre-twist” the
string in the wrong direction.
k.Twist the bowstring to bring your cams back onto the
marks you made before you started.
l. Check the ATA to make sure it is back onto specifications from your documentation record.
m.Insert your peep site into the bowstring. At this point,
don’t worry about the exact peep height; just use the
“rough measurement” from step “b” above. You will
get the final peep setting later.
n.Let down the bow press making sure that the cables
and string are all in the appropriate orientation and
into the cam grooves.
o.Remove the bow from the press. Then carefully draw
the bow back and let it down several times without
dry firing the bow.
p.Put the bow into your bow vise. Attach the stabilizer,
and get the bow into the vertical position.
q.Attach the top knot of the D-loop (or the top tied in
nocking point) loosely, so you can move it.
r. Establish your proper nocking point using the stabilizer
method. Place an arrow of the size and length you
shoot onto the bowstring. Slide the D-loop (or top
knot of the tied in nocking point) so it contacts the
nock of the arrow. Simply move the knot until the tip
of the arrow matches your previous nock-height setting.
s. Tie in the nocking point or top knot of the D-loop
securely. Re-check using the stabilizer method, and
move the D-loop or tied in knot accordingly.
t. Tie in the bottom nocking point or bottom knot of the
D-loop. Re-check the nocking point height using the
stabilizer method.
u.Set the peep height. Use the method in step “b” above
or whatever you normally use to establish this peep
height. You may well end up with the peep site out of

Photo 2 Measuring Peep Height from Top of Nock

e. Check your D-loop length. I measure from the outside
of the bowstring to the inside of the D-loop using a
set of calipers. This measurement is more important
than one might think, so be careful with it.

Photo 3 Measuring D-loop from String to Inside

f. Remove the cable that controls the top cam first. Then
put the new cable on the cams. Twist up the new
cable until the bottom cam is back on your marks you
previously documented and made.
g. Remove the cable that controls the bottom cam. Put the
new cable on the cam. Twist up or untwist the new
cable until the top cam is back on the marks you previously documented and made.
h.Check the ATA to insure that it is where it was before
you began the replacement process. It should be identical if you have documented things correctly. If not,
get it there before proceeding by twisting or untwisting the both cables equally. If you have to do this,
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rotation. If so, put the bow back into the press, and
by twisting each end of the bowstring a twist or two
evenly at both ends, you will get the peep rotation
correctly accomplished. Once you have this done, tie
in your peep site.
v. Re-check the cam positioning, peep height, nocking
point height, and draw length. Remember that the
brace height can be transferred to the riser thus making your true draw very easy to measure quite exactly
without the use of a crank board to draw the bow.
w.Re-check your poundage to make sure it is still where it
belongs.
x. Re-check the ATA on both sides of the bow.
At this point, you should have the bow with the
new string and cables on it set to as close to the way
things were before the change as is possible. Some
things might change as a result of the string and cables
settling into the grooves, but this should be minor and
correctable with simply a few twists of the bowstring or
cables. You might also get some peep rotation change
overnight, but normally this isn’t a problem with today’s
custom strings and cables. Your first shot, if you have
been careful, should go at least into the bull’s-eye, and
most likely into the X-ring. Only minor adjustments
should be needed, if any.
Sequence for Changing String and Cable
on a Single Cam Bow
a. Follow steps a. through e. above to insure that you have
everything correctly recorded on your documentation
form you filled out.
b.Check how far down the “Y”-split is from the ends of the
axle on the top limb. See Photos 4 & 5 (below and right),

Photo 5 Measuring “Y” Split Right Side

and you will get the idea. I measure from the top of
the retainer on the axle. It matters not, as long as the
same basic reference point is used on each side of the
bow. However the length of each of the “Y”-split legs
does matter. You need to get these as close as possible
to the “old” cable’s setting.
c. Note the position that the string rolls off the cam, and
mark it with a piece of tape or contrasting paint. Also
Continued on the Next Page

Photo 4 Measuring “Y” Split Left Side
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mark the cam in line with the limb, or note where the
timing marks are located. See Photo 6 below.

Photo 6 Cam & String Positioning for Single Cam Bow

d.Place the bow into the bow press and take the pressure
off the string and cable.
e. For a single cam bow, I like to replace the power cable,
(the “Y-Split” cable) first.
1.Remove the old cable and then place the new cable
onto the lower cam.
2.Put the “Y-split” onto the axles. At this point, it
gets a little tricky to get the “Y”-split length just
right while at the same time getting the cam back
into position. However by doing this with the old
string still on the bow, it makes string replacement
a cinch.
3.Work with the twists in the power cable and
removal of one leg of the “Y” until you get the split
length and cam timing back into position.
4.Be sure to match up the ATA on both sides of the
bow to what it was before you replaced the power
cable.
f. Follow steps “j.” through “x.” above to complete this
process.
g. To keep the single cam peep rotation correct, always
remember to put the same number of twists into the
string at both ends of the string. You can get a partial
correction with using only one end, but it takes a
while for those twists to “take over” due to the length
of the string.
h.When completed, check the ATA, brace height, and
draw length. Remember that the brace height can be
transferred to the riser thus making your true draw
very easy to measure quite exactly without the use of
a crank board to draw the bow.
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i. Recheck the poundage and then double check that the
nocking point is where it belongs using the stabilizer
method.
Sequence for Changing the String and Cables
on a Hybrid Cam Bow
The hybrid cam has a string and two cables: one cable
is the “Y-split” or “power” cable while the other is the
“control” cable which links the two cams together. I
prefer to change the power cable first, and then get the
bow set back to original with the new power cable.
Then, I change the control cable and get the cams back
to their marks now that the new cable is in place. Then
I change the bowstring last and get the ATA and Brace
height correct again.
a. Follow steps “a.” through “e.” in the twin cam sequence.
Be sure to check your ATA on both sides of the bow.
b.Measure up your “Y” split length and mark the lower
cam along the limb line with contrasting tape or magic
marker. See pictures #4, #5, and #6 above.
c. Mark your cam positioning for the top limb and string
roll-off point in the same manner as you mark them
for a single cam as described and shown above.
d.Remove & replace the power cable. Twist or untwist the
power cable to bring the lower cam into the proper
position and marks. Be sure to check your “Y”-split
length. You may have to jockey this by removing one
end of the “Y” from the axle and wrapping it around
the other leg of the “Y”.
1.Remove the old cable and then place the new cable
onto the lower cam.
2.Put the “Y-split” onto the axles. At this point, it
gets a little tricky to get the “Y”-split length just
right while at the same time getting the cam back
into position. However by doing this with the old
string still on the bow, it makes string replacement
a cinch.
3.Work with the twists in the power cable and
removal of one leg of the “Y” until you get the split
length and cam timing back into position.
4.Be sure to match up the ATA on both sides of the
bow to what it was before you replaced the power
cable.
e. Check the ATA on both sides. By twisting or untwisting
the legs of the “Y” as needed , you can get this back to
where it belongs, unless it is a gross adjustment. If you
are way off, then you will have to twist or untwist the
Power cable from the cam end in half twist increments.
A little goes a long ways, so be careful.
f. Remove & replace the control cable. The “control cable”
f o c u s

is the one that ties the two cams together. Be sure to
twist/untwist the cable to get the cams back to their
“timing marks” that you put on the cams.
g. Remove & replace the bowstring. Follow Steps “j.” thru
“x.” in the twin cam sequence above.
h.Cross check your poundage, ATA, and brace-height.
i. Cross Check that your draw length is where it is supposed to be. Remember that the brace height can be
transferred to the riser thus making your true draw
very easy to measure quite exactly without the use of
a crank board to draw the bow.
Summary
We have discussed the technique of pre-checking the
measurements, writing them down in the documentation form, and then marking everything before removal
of any of the cables or strings. The keys to this are first,
replication and duplication of those settings, one step at
a time, and second, replacement of the cables and
string, one element at a time. As a review, here are the
steps to documenting before tearing the bow apart, one
cable at a time, with the bow string being the last item
replaced and replicated.
• Document items only when the new bow has been
“shot in” and the new strings and cables have had
some time to “seat” themselves.
• Once the bow is group tuned and your draw length is
set, then measure and document everything in the
Bow Setup Measurements Table (see the article in
Volume 10, No. 3). Remember, the Bow Setup
Measurements Table isn’t cast in stone, and there may
well be other items you wish to include in the table.
• It is important to not only write the measurements
down, but it is also important to mark as many of the
measurements onto the bow or onto a measuring
instrument, such as your bow square. This gives you
a quick reference any time you want or need it to verify that everything has remained the same.
• Your draw length can be quickly checked by using a
mark on the riser and a marked arrow or a measuring
arrow.
• The nocking point can be nearly exactly re-set by
using your stabilizer and measuring up to the tip of
the arrow and matching the number in the Table, or
the mark the distance right onto your measuring
instrument.
• Measurements should always be made with the same
instrument and always made to a positive and consistent point of reference that can be duplicated and
minimizes error. Always use your instrument and

never someone else’s; it is your instrument that
counts.
Conclusion
Cable and string replacement does not have to be a gutwrenching experience! If you think the process through
and replace only one element at a time, get the bow
back to spec with that element, and then go to the next
element, you should have little difficulty getting the
bow back up and running in a matter of minutes. It
should not require a “re-tune” and it should also not
require a completely new set of site marks . . . if you are
careful and follow a sequence.
This documentation process is an on-going thing.
You should shoot your new strings and cables for about
100 shots, and then re-check your settings, taking care
to make sure they are get back to where they were (as
closely as possible to the set you just took off ). Other
helpful hints:
• Don’t destroy the original documentation form.
Simply date it and mark also the date you changed.
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• Fill out a new Documentation Form. Most of it will
be copied from the old one, but there may well be
some new measurements that must be documented so
they are available for next time.
• Always put a date on each documentation form for
each bow.
• Whenever you make a change, make sure you mark
the new setting on the documentation form and date
that change.
I have been very successful with my own equipment and that of many other shooters with the use of
this step-by-step system. In most cases, the first arrow
will go into the bull’s-eye, and most of the time, but not
always, the first shot is into the X-ring. I have had the
pleasure of watching the bow owners’ eyes light right up
when they shoot those first arrows right into the bull’seye. You can see the looks of relief in their eyes, as well
as the welcome surprise! There is no guarantee of this,
of course, because so much depends upon how well you
have things measured and marked. The more careful
you are and the less of a hurry you are in, the better the
results.

Tom Dorigatti has been shooting archery since he was 12

years old. He has been bowhunting and in competitive archery
for nearly 40 years. During his archery career, Tom has competed or shot archery in no fewer than 38 of the contiguous United
States plus Alaska, Hawaii, the
Azores, and Guam. He has
won numerous local and state
tournament titles and has
placed as high as second overall
in three different sections of the
NFAA. Tom prefers to shoot in
the Unlimited Division, but
has recently been learning to
shoot a recurve bow FITA style.
He is also the mastermind
behind the archery puzzles currently adorning these pages.
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Steve Ruis

(At Least As It Relates to Archery Form and Execution)

Biomechanics Basics

Biomechanics-What Is It?
The “bio” part, of course, refers to “life” but for
our purposes we are limiting this to the locomotor system of the human body. “Locomotor”
means just the skeleton, ligaments, and muscles
that cause motion of your body and other
objects. The “mechanics” part of biomechanics is
the field of physics that addresses forces and how
they cause motion (included topics are energy,

levers, pulleys, and mechanical advantage, force,
acceleration, mass, ballistics, etc.).
Basic Biological Principles
(Concerning the Archery Shot)
There is no way to cover what normally would be
introduced in a very thick book in a single magazine article so I am going to pick and choose the
topics carefully. Please realize this is just a taste of
the topic. These will be presented as basic principles.
Using Muscles Consumes Energy Muscles
contract and relax. The contractions require
chemical energy supplied by the food we eat and
the oxygen in the air we breathe. Muscles can
only store a small amount of the chemical fuel
made by processing your food, so muscles
fatigue, that is they run out of energy, if they are
used too much or too often. So, muscles that
have no current job (in shooting an arrow) need
to be relaxed. Archery doesn’t require huge exertions, like heavy weight lifting or sprint running,
but competitions can last many hours, so steady
supplies of food and air are necessary.
Muscles Contract Much Quicker than They
Relax For our survival, we must be able to move
quickly. (Don’t look now; there’s a lion behind
you!) So, we can tense our muscles quickly but,
since there is no advantage to being able to relax
quickly, they relax much more slowly. There are
good reasons for most of your body being relaxed
during an archery shot but I frequently see
archers struggling with this. For example, I see
archers tensing their bow hand during the draw
and then trying to relax it at full draw. This does
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Special Feature

There has been a great deal of excitement surrounding the hiring of KiSik Lee as USA Archery’s National Coach. This is certainly warranted as Coach Lee is
the most successful Olympic coach archery has ever
seen and he has had success not just in his native
Korea but in Australia, also. The basis of Coach Lee’s
teaching is that every aspect of shooting a bow should
be analyzed biomechanically to determine whether
the technique is optimal, that is most likely to lead to
good results. I am working on getting authors to write
for you about the nitty-gritty specifics about what
makes a good archery shot—both recurve and compound—and I thought you might appreciate a
primer on biomechanics so you would have some
background for reading those articles.
Now, for those of you whose eyes have glazed over
reading some of my more technical articles, my intention here is to make things simple and easy. I will not
be getting into details, just basic principles with
examples. If you want more information, good introductory biomechanics books tend to be quite expensive (as typically they are used as college textbooks) but
“Biomechanics of Sport and Exercise” published by
Human Kinetics is affordable, and I picked up a used
copy of “The Biomechanics of Sports Techniques,” by
James Hay (a classic) quite inexpensively.

Continued from Page 7

ence in the groups or ability
to group the bare shaft with
the fletched shafts. Photo 4
shows the bare shaft test
using the 60 yard crawl at 20
yards for the Genesis Wheel.
3.Both bows were then shot at
30, 40, 60 and 70 yards. They
both held the bare shaft in
reasonable grouping with the
fletched shafts out to 40
yards. The bare shafts were
not shot beyond 40 yards.
4.Now with some of the performance issues out of the way
the final measure would come
down to a judgment as to
how each bow felt in the draw
at each of the “crawls,” how
well the wheels maintained
even rollover and balance,
and how the string came off
the fingers.
5.Both bows drew very smoothly, but I judged the Genesis
Wheels had a better feel, one
that I liked. It had a very even
draw without the noticeable let off of the Hoyt
wheel. It could be drawn and held at the front or
back of the valley much easier than the Hoyt wheel
and yet had the wider valley to accept the use of a
clicker. Both felt balanced at full draw but the
Kudlachek wheel held more solid at the stops on the
back end of the draw. Both had good, crisp release
off the fingers at full draw.
As we finger shooters and especially Barebow
archers who walk the string know, we are in a constant
process of modifying the newer equipment by changing wheels that better meet our needs. The old proven
bows and wheels are disappearing quickly and we are
reluctant to part with what we already know works. I
think Don Kudlachek has come up with something
that is worth considering.
Given the opportunity to again own one of my
favorite bows, the Hoyt ProStar with the proven EWheel or a ProStar set up with Kudlachek’s Genesis
Wheels, I chose the ProStar with Genesis Wheels.

fingers shooting. (They should
be—too much comparison testing is of the ilk of “Look how
much friskier the Science Diet
dog is than the dead dog over
here.” Comparisons should be
made between truly comparable, high quality products.) I
chose Charley to do the shoot
testing because he is one of the
top barebow archers in the
country. If you can’t make up
your own mind from the information above, I will tell you
this: because Charley is my
mentor, and because he has
done a great deal for me over
the years, and because I was
moving to Chicago and I had
way too much stuff to take with
me, I gave Charley whichever of
the two bows he wanted in payment for his part of this article.
Now this is a wee bit more than
authors typically get from us for
writing an article, but I think
you understand my motivation.
His response was that both bows shot really, really
well, and it was the Genesis rig he took home with
him.
If you are interested in getting some Genesis
wheels put on your bow, contact Don Kudlachek at
email genesisarchery@qwest.net, phone 360.425.3908,
fax 360.425.0753 or check out his web site www.genesisarchery.com.
Charley Washburn is a multiple state and national champion
in the NFAA Barebow division. He is also one of the more successful JOAD coaches in the U.S. (You can see him working with
a couple of his champions in the photo on page 17.) Charley got
Steve into shooting Barebow. Steve Ruis is Editor of this magazine and Steve got Charley into coaching youth archery (big time).

Conclusion (Steve Ruis)
Both of these wheels are excellent for the purpose of
a r c h e r y
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Continued from Page 11

using their skeleton and back muscles.
Many archers out there are still trying to touch their
nose to the bowstring, even on the 32˝ axle-to-axle bows
on the market. If you are shooting a 68˝ recurve bow
then your nose will naturally be near the string when you
reach proper full-draw position but not with a much
shorter compound bow. You should keep your head
upright with your chin level so your back muscles can
have their maximum leverage at full draw.

Larry Wise is an archery coach and an author of five books on
archery. In 2004 Larry retired from 35 years of teaching math
and now concentrates on coaching archery, writing, and volunteer work. Most recently Larry was one of four coaches of the
USA Archery team for the World Indoor Championships in
Denmark in 2005. The team won 13 medals including seven
golds. As well as giving private coaching sessions, Larry conducts
two-day Core Archery shooting schools at clubs and archery pro
shops. The school concentrates on proper shooting form for using
back tension and gives the participants a written individual
plan for practice and form inprovement.

Summary
Shooting archery well is all about body position. It’s all
about maximizing the use of your skeleton and minimizing muscle use. It’s about relaxing as much muscle as possible and that happens when the force you need to draw
the bow is transferred onto your back and out of your
arms. If you get yourself into this position then you will
have your best chance of realizing your shooting potential. So, build your proper full-draw-position and make
the bow fit you.
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Equipment Review

Ava McDowell

Hoyt Trykon Jr.
and
Bear Odyssey II
brace height, the Junior is a nice
size for kids and smaller adults.
Even though the bow weighs .
pounds, it feels very light. The
Versa Cam-and-a-half is very clearly marked, making setting the
draw length quick and easy without a bow press. The narrow,
rounded grip made hand placement secure and consistent.
The first thing I noticed when
shooting was that the draw length
seemed short. I double checked the
adjustment and, even though the
bow was set at  inches, it only
measured out to  inches!
Once the bow was readjusted
to the ˝ holes, it measured out
correctly and turned out to be a
good shooter. The draw was
smooth and the grip fit nicely in
the hand. The bow was among the
quietest I’ve shot and had very little hand shock. The arrow flight
had a little more arc than with the
Ignition or Mustang, but about the
same as the MicroMidas .

Today’s youth and short-draw length
archers have more quality options for
bows than they have ever had in the
past. Of the more than three-dozen
bows on the market, a few have risen
to the top and are deserving of a serious look. This series is looking at
some of those bows. In previous
issues, we looked at the Mathews
Ignition and the Browning MicroMidas 4.
In this issue, we are going to
look at the Hoyt Trykon Jr. and the
Bear Odyssey II. Both bows were
tested at 24 inches of draw and 45
pounds of peak draw weight with a
Cavalier Stinger rest and 30-inch
Cartel Carbon stabilizer.
Hoyt Trykon Jr.
Following the successful launch of
the Trykon in , Hoyt added
two smaller versions to the lineup
for . Billed as the “Trykon
Family of Bows,” the lineup
includes the original Trykon, the
smaller Trykon Sport, and the
youth version, the Trykon Jr.
At .˝ axle-to-axle and 1⁄2˝

The Hoyt Trykon Jr. (above) and the Hoyt
Trykon Sport (below).
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I would like to recommend this bow because I really
enjoyed shooting it, but the draw length issue is a concern. The Versa Cam-and-a-half is the same one as on the
discontinued models: the Rintec and the Banshee. Both
bows were about ˝ longer axle-to-axle, which may
account for the difference. If you know your child is
going to have a shorter draw length (no more than ˝)
then this bow is a great option.

pivoting limb cups, just like some of the adult Bear bows.
The Pioneer II is billed as a starter bow with an
MSRP of $. for the bare bow. The bow has a peak
draw weight of  pounds and sports a black riser and
limbs with green limb pockets and cams.
The Odyssey II is the next step up with an MSRP of
$. for the bare bow. The bow has a choice of  or
 pound peak weights and sports camo on the riser and
limbs along with green limb pockets and cams.
The first thing I noticed about both bows was the
size of the soft grip. I have very small hands (about the
size of a  year old) and the grip felt huge in my hand.
This could be a torque problem for archers with small
hands, however, archers with larger hands may like it better.
The draw length (set at ˝) was perfect and the
bows drew very smoothly, but with a soft back wall. That
is a problem when trying to learn back tension where you
need the wall to be firm in order to avoid over-rotation.
The one thing that I was most concerned about was
the ATA to brace ratio. It is similar to some of the early
youth bows that were not forgiving at all, were loud, and
had a lot of hand shock. Unfortunately, these bows were
in this vein. I have an early Browning MicroMidas that
many of my students refuse to shoot because it is loud
and practically jumps out of the hand. These bows were
not quite as loud, but had just as much hand shock.
I have a hard time recommending these bows. Even
my JOAD students who shot them did not like them.
They is not forgiving enough for target and too loud for
hunting.

Bear Odyssey II and Pioneer II
Budget-minded parents are always looking for a decent
starter bow that will last for several years, possibly
through several siblings, without breaking the budget.
These bows seem to be just the ones to fill the bill.

They are, in most areas, identical. Both bows weigh
in at . pounds, which is the same as the weight of the
Mathews Ignition. They have a ˝ axle-to-axle length
with a surprisingly small .˝ brace height. The clearly
marked holes for making the - inch drawlength settings (without a bowpress) are identical to those on the
Trykon Jr. They also have machined aluminum risers,
compression molded limbs and machined aluminum

The quest continues.

Ava McDowell is a Level
2 Coach with the Royal
Oak Archers JOAD program in Lake Orion, MI,
in charge of the Senior
Division and compound archers. Not having enough to do
in archery she is now a USAA Judge Candidate.

a r c h e r y

31

f o c u s

John Vetterli

Coaching Archery

Lessons from the Martial Arts

The Teacher’s Dilemma
My training partner and lead instructor of our
Dojo and I were discussing one of our new students the other day. This student has been practicing with us for about three months now and
is just not progressing as quickly as we would
like to see. So here is the dilemma; how do you
as a teacher or coach deal with difficult/disappointing students?

E

Every martial arts teacher or archery coach
hates to admit that our own ego and reputation may be on the line every time one of our
students comes up short or has a terrible failure. I think that it is safe to say that we feel
that our student’s performance is a direct
reflection of ourselves. Is that bad? Is it unfair
to place that burden upon our students? Is it
just ego-tripping on our part? Does it do our
students a service or detriment by vocalizing,
or using our body language, to express your
frustration and disappointment?
It appears to me
that the dilemma is
two-fold: there is
the issue of the student having difficulty with instruction and the issue of
the teacher/coach
getting their ego
under control. It is

very difficult for me to separate myself from
the student. I find that many times in the
dojo I am reminding myself that I was in my
student’s shoes several years ago and that their
ability to progress is a 50/50 proposition. I
have to teach the skills to their current ability
and they have to practice on their own time in
order to have constant improvement in skill.
If I overload them with information, they
become frustrated and I become aggravated
because I forget that they are “just not there
yet.” This is really hard for me personally
when I am working with a student who has
great potential but lacks the drive and work
ethic to reach their potential. That is when I
slip and go into overload mode, when I take
their instruction to a more advanced level
than they are ready for, which leads to ego
mode in which I am thinking “Look, it is not
that difficult; what is your major malfunction
Private Pyle?” Then, it spirals downhill to
frustration
mode
when, in my mind, I
begin to write the
student off as an
idiot. All three of
these
events
I
should have total
control over, but it
is really difficult for
me to do.

“This is really hard for me
personally when I am working
with a student who has great
potential but lacks the drive
and work ethic to reach their
potential.”
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I

I am currently trying to use these ideas in my teaching. Some of them are easy to follow and some are
difficult but I am seeing improvement in both the
students I work with and myself. I go home from the
Dojo with less aggravation and frustration and I
hope that my students go home with better feelings
of success and achievement.

“The dilemma is two-fold:
there is the issue of the student
having difficulty with instruction and the issue of the
teacher/coach getting their ego
under control.”

If any of you out there in “Archery Focus world”
have more answers to these questions, please write
them down and submit them to This Magazine. The
Editors have been great writing teachers and coaches
for me. Believe me, I know how scary it is to put
your ideas down on paper for the whole world to
read, analyze and critique, but the Editors are there
to help you along the way.
Thanks in advance for your ideas.

So, how do you manage this? This is not a rhetorical question; I am looking for the answer to this
dilemma myself. I have come up with a few ideas to
try but they are far from a complete answer:
1.Try to separate myself from the student. Students
have to discover on their own what their learning
threshold is.
2.Understand what the learning threshold is for that
student and keep the training within that scope.
3.If the student is not “getting it,” then I need to reevaluate how I am presenting the material and
explore new directions until I find a method that
works for the student.
4.Realize that the students are people with needs,
feelings, and goals that may not be the same as
mine and I need to respect them for their individuality.

John Vetterli says, “I live in Salt Lake City, Utah. I have been
a professional Firefighter since 1987. I am married and have a
daughter and son. My martial arts history began in 1984 with
Osaka Sensei in the Karate form of Wado Ryu (the way of peace
or harmony). Osaka Sensei instilled in me the desire to always
know why we do things not how. I
began the study of Eishin Ryu Iaido
(the art of the Japanese sword) in
1998 with Harris Sensei. A Zen
Buddhist Priest who finally taught me
how to focus. This has been a profoundly life changing experience. I am
a partner in the Zen Bu Kan Dojo
with my two friends Dick and Jason.
We teach Iaido and Kendo.”

“So, how do you manage
this?”
5.Recognize that ultimately the personal success of
the student is in his or her own hands and I cannot
force performance from them. They can only do
what they can do. Nothing more, nothing less. It is
not up to me, I can only show them the path, and
they have to make the journey themselves each and
every step of the way.
6.I am responsible for my behavior and the student’s
behavior. They are looking at everything I say and
do and that is the model they will follow in the
future. I have to be the ultimate example of selfcontrol, patience, and the best observer and listener in the relationship. If I shut down and stop listening to the student then we both stall out and
progress begins to reverse. And it is not a slow
regression, it is instant and drastic.
a r c h e r y
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Continued from Page 27

not work as the tension doesn’t go away quickly and the
amount of tension in the bow hand varies from shot to
shot leading to larger groups. Muscles that must be
relaxed, must start relaxed and stay relaxed in order to be
relaxed during the shot.
Muscles that are Relaxed Stretch More than Muscles that are “Tense” Tense muscles are just muscles that
are partially or wholly contracted. The purpose of the
contraction is to shorten the muscle, causing some
movement of the bones the muscles are attached to. To
move the bone in the opposite direction, other muscles
contract and pull it the other way. Muscles only pull so
they almost always are
arranged in pairs opposing
each other’s efforts. For example, the biceps muscles cause
the arm to bend, the triceps
cause the arm to straighten. In
these pairs, for one to be tense,
the other has to relax, and viceversa. Muscles that are tensed
resist motion, an example
being we want the draw hand
fingers, the draw hand, the
draw forearm to be as relaxed
as possible, allowing the fingers to be flipped off by the
string. Tension in any of those body parts will result in
the fingers resisting the string’s motion, exerting a force
(sideways!) on the string and resulting in larger groups.
Bones Are Stronger Under Compression and Tension than Under Flexion Like twigs, or anything else
that is longer than it is thick and wide, bones are easier
to break if bent sideways than if someone tries to pull
them apart (tension) or crush them (compression). Hand
somebody a twig and ask them to “break it.” Everyone
will flex the twig sideways because we learn this principle
as children. (Anyone who tried to pull it apart or crush it
would be laughed at. We learned that as children, too!)
We will see that a desired state for archers is to have virtually all of the bones that are involved during a shot
under compression or tension for the reason that bones
don’t change length (much) under compression and tension. And muscles are not needed to resist forces applied
in this manner.

Forces and Motion A force is whatever causes something to move. If you are standing still, there is either no
force acting or the forces that are there are “balanced,”
that is each force has a force or forces from the opposite
direction of the same “push.” A book sitting on a table
has the force of gravity acting on it, but it doesn’t move
because the table (and whatever the table is sitting on) is
exerting an equal and opposite force.
The operative law of motion when it comes to forces
is: F = ma, where F stands for the size of the force, m for
the mass (essentially the weight) and a for the acceleration
(essentially change of speed). You know acceleration
from driving a car. If your
speed is increasing you are
accelerating; if it is decreasing
you are decelerating, and if you
are going at a constant speed,
there is no acceleration and
hence no force to sense. You
also know that an abrupt turn
in your car throws your passengers and you away from the
turn. In order to get the car to
move sideways you must exert
a force on it. So, you turn the
steering wheel, which turns the
car’s wheels, which exert a force
on the road and then the road exerts a force back (due to
friction) causing you to turn. There is a lag on the passengers in that they aren’t firmly connected to the car.
(This is why driving on ice is so dangerous, the rubber
tires slip on the ice instead of exerting a force causing the
car to just keep moving in a straight line instead of the
way you want.)
Energy and Archery The bow is a machine designed
to impart a high velocity/speed to an arrow. The energy
of the arrow comes from the archer. The energy of the
arrow is relatively simple to describe. The physical energy of a projectile is described by a simple formula: KE =
1
⁄2mv2. KE stands for kinetic energy (energy of movement), m stands for the mass (essentially the weight) of
the projectile and v stands for the velocity (essentially the
speed). The velocity is the most important factor as it
gets multiplied in twice (it is “squared”) which is what
the little “2” is for.
All of this plays out quite nicely if you compare
FITA (or target or hunting) arrows of 20 years ago to
those of today. The arrows of today are lighter and have
lighter, smaller fletches, all of which contribute to getting
more arrow speed (cast or distance) from the same bow.

“For our survival, we must
be able to move quickly.
(Don’t look now; there’s a
lion behind you!) So, we can
tense our muscles quickly
but, since there is no advantage to being able to relax
quickly, they relax much
more slowly.”

Basic Mechanical Principles
(Concerning the Archery Shot)
Again, this is just a taste of the physical principles
involved.
a r c h e r y
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Even using a 20 year old bow, the same energy delivered
to a lighter arrow (smaller m) must create a greater v. A
faster arrow spends less time in the air and is less susceptible to wind; your sight marks are closer together; it is
less hard “making distance,” etc.
Energy Efficiency Every machine, even archery
bows, give back less energy than is put into them, that is
they are less than 100% efficient. Ordinary incandescent
light bulbs are about 5% efficient, that is about 5 units
of light energy come out for every 100 units of electrical
energy that go in. (The rest comes out typically in the
form of heat, which is not a problem in winter as most of
us heat our homes, but in summer. . . !) Fluorescent light
bulbs are about 20% efficient, hence the current campaign to get us to switch over our old light bulbs to
slightly more expensive (but cost effective!) fluorescent
bulbs. Archery bows are typically somewhere around
75% efficient. The archer’s muscles put a certain amount
of energy into a fully bent bow and the arrow comes out
with about 75% of what was put in. What happens to
the other 25%? It comes out as vibration (part sound,
part vibration of the bow). That vibration can cause wear
and tear on the connective tissues of your body so stabilizers and other geegaws (Limbsavers, etc.) are generally
being designed and redesigned to absorb more of that
vibrational energy so it doesn’t go into your bow arm.
So, here’s the rub on energy efficiency of bows: it is
dependent on the mass of the projectile. As the projectile/arrow gets heavier the bow becomes more efficient
and as the projectile/arrow gets lighter the bow becomes
less efficient. This is why we don’t want arrows light as a
feather (no matter how stiff ) nor do we want arrows

A lever is a force amplifier and there are many, many ways in which they
operate—this is just one of them. Here a prybar is being used to lift a
rock. The amplification of the lever is determined by how much of the bar
sticks out past the fulcrum compared to how much sticks past. In this
example the part sticking out is three times longer giving a mechanical
advantage of three to one (3:1). So a force three times weaker at the righthand end of the pry bar going three times farther, results in a force three
times stronger moving three times less far at the other. Need more amplification? Move the fulcrum closer to the object creating a larger than 3:1
ratio between the two lengths.
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made out of steel bars. Virtually every part of archery
gear/technique involves trade offs/compromises. This is
also why archery is so darned counter-intuitive. A friend
of mine took some draw weight off of his bow and he was
surprised that the impact points of his arrows went up!
What happened is the bow became more efficient (in the
form of a better spine match) and the increase in efficiency was greater than the loss of energy due to a lowering of draw force.
Levers Another simple machine operating during an
archery shot is that of levers. Levers amplify or reduce
forces. Please consult the accompanying diagram (bottom
left) for a snapshot explanation of the simplest of levers.
Where do levers come up in archery? The simplest example is your draw-side upper arm. One end of the upper
arm bone is attached to your shoulder. The other end
(your elbow) is loosely attached to the bow string. The
muscles in your back cause the upper arm to swing your
draw elbow back using the upper arm bone as a lever.
(We will see later that the “bio” part of the draw is having your draw elbow high during the draw (at nose or eye
height). This prevents the draw arm muscles from making the movement. The biceps muscle bends your arm
and triceps opens that bend. If the elbow is low while
drawing an a bow, the biceps gets involved. If the elbow
is high, bending the arm doesn’t result in the string coming back. Try it: pretend to draw an imaginary bow with
your elbow low and use your biceps to bend your arm.
Your hand will come back (in the right direction). Try
again with your elbow high; your hand just moves in
toward your chest. With your draw elbow high, your
back muscles (the ones you want!) are responsible for the
movement. So what do you need to know about “back
tension” or “getting into your back?” Draw with your
elbow high. (And now you know why!)
Stability You want to be shooting arrows from a stable platform, right? (Imagine having to shoot from a
small row boat!). Your stability has a lot to do with two
things: your center of gravity and what I am going to call
your footprint. Again, I am providing a diagram (next
page) to explain the concept of center of gravity (COG).
Once you have examined that, you can see that your
body’s center of gravity is something you have very little
control over. If your are tall, it will be higher from the
ground than if you are short, for example. But simply,
you do not want a higher COG than you were born with
because it takes energy to keep it up. Walk around on tiptoes (thus raising your COG) for five minutes and you
will see what I mean.
Continued on the Next Page
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There will be a lot of COG discussion when looking
at stabilizer systems and stances.
The concept of footprint, is simply, for any given
COG, the larger the base of an object, the more stable it
is. So, should we stretch our stances to be as wide as pos-

sible? (The answer is “no“ and the reason concerns the
“bio” in biomechanics.) But, this is why standing rifle
shooters wear widened shoes and archers don’t shoot in
high heels (except with one notable exception).
Neutral or Biased for Stability? If you look at an
archer just before the arrow is loosed, he is very still. So
are all of the forces balanced? Yes, because there is no
motion! But look what happens to the bow when the
arrow leaves. The bow topples forward rather quickly due
to stabilizers distributing mass outside of the footprint of
the bow. This also means that tendency was there before
the shot and that some other force had to be balancing it.
Why not have a bow that kept its position throughout
the whole shot? Shouldn’t that be better?
This bias toward a certain kind of movement actually adds to stability. It shows up in having slightly more
weight on the balls of your feet than the heels in your
stance, and it shows up in stabilization systems. It shows
up in having more weight toward the front of an arrow.
All of these biases (forces) create tendencies to move in a
particular direction which in turn make it harder to move
in any other direction. A completely neutral-biased system
would move in whatever direction the force acting on it
had. The classic example is a helium balloon that has lost
enough helium to be floating at a particular level (so that
buoyancy exactly offsets gravity). Touch it and it moves
away in any direction. A ping pong ball on a table, on the
otherhand, has a bias. Touch it straight down and it doesn’t move; touch it sideways and it moves away from the
touch/force. By building in biases, you can avoid certain
kinds of movements and only accept others. Archers are
very stable in a plane perpendicular to the target, but not
so stable in the plane of the shooting line, because (in the
absence of wind) virtually all of the forces are acting in
the perpendicular plane. Added biases add to that stability (stabilizers in the plane of the target and weight shift
in the stance in the plane of the shooting line).
I will get busy getting the articles for you that show
why certain behaviors are optimal while shooting and
why others aren’t.
Steve Ruis is Editor of Archery Focus magazine.

The center of gravity (COG) is just that point inside or outside of a body
about which it would rotate no matter how it was spun (here marked
with an “X”). The sequence here shows the relationship of COG to footprint. As long as the object’s center of gravity is over its footprint (A) it is
stable. If you tip it but the COG stays over the footprint (B), it will tip
back. Once the COG gets directly over the edge of the footprint (C) it will
“teeter” that is it could fall either way. If the COG is pushed past the edge
of the footprint. it will fall over (D). Note how hard it would be to push
over the block in situation D.
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