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your training.
Each drill provides step-by-step
instructions so you know exactly how
to perform the drill. The coaching tips
and variations enable you to modify
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Authors Mike Gerard and Steve Ruis
provide these drills from their long
experience as competitors, coaches,
and authors of archery content. The
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1976 U.S. Olympic Archery Team, which
swept the gold medals, and ended up in
the Archery Hall of Fame. His first book,
Understanding Winning Archery is still in print
and is still consulted avidly by archers seeking excellence and, well, winning.
Coach Henderson was not just a target
archery coach. He was a recreational and
competitive archer himself and an avid
bowhunter. All of these groups will find their
archery addressed in this book.
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times as is appropriate for the advice being
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editorial
25 and Done!
This is the last issue of Archery
Focus magazine.
Archery Focus was launched by
Rick McKinney, Yoshi Komatsu of
Japan, and Denise Parker in 1997,
stimulated by the success of the
1996 Olympic Games and the success of Yoshi’s magazine in Japan
(Archery). Claudia and I took it
over in mid-1999, and it has been
our joyful work ever since. We are
proud of it and indebted to the
authors, photographers, and other
contributors who have been such a
pleasure to work with and have
made our vision for Archery Focus
come true. All good things must
come to an end and it was decided
that after 25 years it was time to
close.
The magazine will no
longer publish new issues,
but since the archived articles are still of value to
archers and coaches, we
will continue to make
them available from the
website www.archeryfocus.com.
We Also
Published Books
Starting in 2003 we’ve
published books, most of
them
focused
upon
coaching. So far we have
published 30 of them and
we have eight more in
process,
the
long
promised The Mental
Archery Focus

25th
Anniversary and
Last Issue
Game of Archery being the next in
line. We just finished the promised
republishing of Peak Performance
Archery, Al Henderson’s coaching
masterpiece (see ad opposite). And
we will continue to publish such
books well into the future. You can
follow
our
progress
on
https://archeryeducationreources.
com and https://watchingarrowsfly.com.
On a personal note; I will continue posting on my coaching blog
(https://archerycoach.wordpress.
com) to which you can submit

questions. And I will continue to
do remote coaching.
In This Issue
We have psychologists, mental
coaches, engineers, hard core
archers, and hard core coaches providing practical advice on bow tuning, providing seminars, aiming,
getting trained as a coach, musings
on archery history, and even some
archery science sprinkled in.
We don’t have that great joy of
introducing you to another new
author, but that would have been
unkind to both you and the author.
We say again how grateful we
are to our authors, many of whom
overcame great reluctance to write
for publication. It was
their work that made this
magazine so valuable over
the years.

Shoot! Shoot them before they score!
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Contributors
Tom Dorigatti has been an avid archer and
Bowhunter for over 55 years. He has been
hunting with a bow and arrow since he was 10
years old. Although bowhunting was his primary objective, target archery quickly took a
front seat for the times when hunting season
wasn’t open. Tom has been a member of the
National Field Archery Association for 45 years
and has actively participated in tournaments or
on ranges in no fewer than 37 states, as well as
Guam and the Azores. He has also been
involved in managing archery leagues and
tournaments up to and including NFAA Sectional events since 1968. He is a Level 3 caoch.
Tom is the author of three books, “ProActive
Archery,” “The Puzzled Archer,” and “The
Puzzled Cyclist.”

Simon S. Needham whilst being born in
Scotland continuing to live in Scotland, Simon
has represented Great Britain in the Olympic
Games and is the author of the fabulous book
The Art of Repetition and even better companion DVD Archery in Action. Then he
followed up on that with an even better book:
The Competitive Archer. While being a
committed Olympic Recurve archer, he does
dabble occasionally with compound bows.

Coach Randi Smith has been the National
Para Head Coach for USA Archery from 2005
through 2018 She has coached archers to five
Paralympic medals, including two Paralympic Champion titles. A Level 5-NTS
coach, she and her husband Larry own Salt
Lake Archery. She has been the head coach for
the Utah Hot Shots JOAD club since 1986.
Smith has two Masters Degrees: one in educational psychology and the other in adapted
physical education; both from the University
of Utah. She is a licensed professional counselor
and therapeutic recreation specialist.
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William Moltzan started archery 1971.
First bow 40# recurve Scorpion by Blackhawk. Bought with my paper route money.
Hunted for deer 1978-1982 with Bear Magnum 70# compound. Olympic Recurve 20052011. 2011-current target compound, Hoyt
Contender. Have built my own arrows since
1980, strings, recurve & compound since
2005. Build other archery-related items on
my lathe and mill.

Arthur Halligey tells us that “I have been in
archery for 19 years and coaching for 9 moving from Club Coach through Level 2, currently studying for the next level, County
Coach. I have been the President of the
Regional section of AGB I am currently Secretary of ACNI (a club for local Coaches) and
the British Long-Bow Society in Ireland.”

Hugh D.H Soar is one of the world's leading
specialists in the history of traditional archery,
particularly the design and usage of the English longbow. He began a successful shooting
career over sixty years ago, gaining recognition as a Main Grade Coach. He is currently
Secretary to the Society of Archer Antiquaries
and the author of a number of important books
on traditional archery. They include: 'The
Crooked Stick – a History of the Longbow,
'Secrets of the English War Bow' with Mark
Stretton and Joseph Gibbs, 'The Romance of
Archery-a Social History of the Longbow,
'Straight and True-A Select History of the
Arrow, Shooting the Longbow, and imost
recently 'The Young at Archery.

Dick Tone says that his journey in the sport of
archery began at age five with a toy bow and
arrow game. Shortly after trying his hand at
target archery at the age of 13, he entered the
Ontario Provincial Championship in the
junior division and won by over 100 points!
For the next few yeears he had nothing but success.
In 1964 he made the four man U.S. World
Championships team. He placed fifth individually and was a member of the gold-winning
team.
Returning from a stint in the army in Viet
Nam, he joined the PAA and was elected to the
board of directors in 1971. Not limiting himself to just competing, he enetered into a joint
venture to create Cavalier Archery Producrts
where he had a hand in developing many pieces
of gear you will be familiar with, including the
Master Plunger and the Elite finger tab.
He began coaching in 1964 and was selected
to be the coach for the US Olympic team among
many other positions.

Markus Wagner started archery 40 years ago
when he was 7 years old. He says “Archery is my
sport which I never really stopped. In 2010 I
completed two years of psychology study to graduate as a“Psychological Consultant.” This year I
also got my license as a “Mental Coach for
Sport-Psychology.”With my experiences in
archery and psychology I coach trainees to find
their own potential to achieve their best possible
results. Cheers from Sankt Augustin, Germany

James Swan, Ph.D. today is a writer, TV
and film producer and actor. www.jamesswan.com In November of 2019 he produced
the annual Hollywood Celebrity Archery
Shoot, which is a benefit for the National
Archery In The Schools Program.
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archery technology and technique. His Ph.D.
thesis covered arrow dynamic behaviour during the bow’s power stroke and then in free
flight. He has over 20 publications in major
engineering journals, covering various aspects
of our sport.

Mike Gerard began competing in archery in
1971 when he was 11 years old. To date he
has five national championships with multiple 2nd and 3rd finishes. He holds the Junior
JOAD record in the Vegas tournament Shooting 598 of 600 in 1975. He is still the
youngest adult male to hold a national championship. He won the adult national championships in 1975 at the age of 14. He was the
fith individual to be named All-American in
college all four years. He is in the Athletic Hall
of Fame of Cal State Los Angeles.
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his only Grand Prix event.
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adults.
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Editor of This Magazine and author of a
number of archery books, especially on coaching
archery (Coaching Archery, More on Coaching
Archery, Even More on Coaching Archery,
Still More on Coaching Archery, The
Principles of Coaching Archery, Vols. 1 & 2,
Archery Coaching How To’s).
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The Final Frontier
or 13 Rules
13 Rules Accordion to Dorigatti
by Tom Dorigatti
What is This?
I concluded my last article with what will now be the
final installment of “What is This?” Many of you will
likely know what this is. It is pretty obvious. However,
do you know who made these and when? Another
item that is not really so “new” and really only slightly
“improved” over the years. Now, it has become an
integral part of nearly every archer’s equipment!

The item combination is the first “pin-nock” system
that I remember encountering in the very late 1980’s
or early 1990’s. It is obvious that it is a pin nock system, made by none other than Saunders Archery
Products! Of course, this was before the advent of aluminum carbon arrows (e.g. ACC’s), but it was after
the introduction of the full carbon, small diameter
arrows made by Beman. The Saunders nocks were not
really all that common. The break through for the pin
nocks was in the later 1990’s or maybe even the early
2000’s. By then, the pin nock system was obviously by
no means “new,” but very much improved upon.
Today most all target shooters and even many bow
hunters use the pin nock system. Most all of the arrow
manufacturers do have the option of using the pin
nock insert and the “pin” is pretty much universal in
size so that just about any “pin nock” will properly fit
onto the pin. There are also many variants of the “pinbushings” themselves, but these bushings are not
interchangeable from one brand of arrow to another
brand. However, manufacturers such as GoldTip have
standardized the inside diameter of their most common shafts to 0.246˝, so that the same bushing can be
used in all arrow spines. For smaller diameter arrows,
0.166˝ is standard among those, regardless of spine.
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The Last Issue, My Last Article
I am certainly not alone when it comes to not wanting
Archery Focus magazine (AFm) to come to an end. I
have been writing for AFm since 2004 (AFm Vol 8,
No 4). My first article dealt with “So, You Think You
Are Right-Handed?” a subject I was quite experienced in dealing with. I also created an archery-related puzzle in that same issue called “Archery
Personalities Crossword Puzzle.” That, and subsequent puzzles ultimately lead to me writing “The
Puzzled Archer” many years later. The articles and
personal experiences led to me writing, and Watching
Arrows Fly publishing my first book, ProActive
Archery (2012). Over the years of writing, I have
tackled many subjects; everything from Preparing for
Field Tournament shooting, to getting more accurate
sight settings, comparing different computer sight
tape generators (calculator-based vs. On Target 2, vs.
Archer’s Advantage). I won’t take up space here outlining the sequencing of my articles and puzzles.
What I never even realized is that there are 125
entries in the AFm archives of my writings! I recall
missing out on only one issue since I began back in
2004, and that was only recently due to a health issue
with my wife.
After several puzzles were published, I finally
decided, in mid-2011 to write my first puzzle book,
The Puzzled Archer. Steve Ruis had already talked
me into writing ProActive Archery so it was well on
its way to completion when The Puzzled Archer was
published in the spring of 2012. ProActive Archery
was published in the fall of 2012. Since then, I have
written, The Puzzled Cyclist (2013), and most
recently, The Puzzled Musician (2018). All are available on Amazon. I have been working on another
book, “An Autobowography,” and it is about 50%
complete.
But alas, as you can see, 125 articles might classify
this writer as “prolific” when it comes to archeryrelated items, ha. Our Editor, Steve Ruis introduced
Archery Focus

me to that term “prolific” about 10 years ago, ha.
So here we are now, after 25 years, typing out the
last article for the last issue of Archery Focus magazine,
Volume 25, Number 6.
I have thought long and hard about what to write
on and decided that I wasn’t going to fill it with photos and sadness and talk about the “what-if ’s.” Nope,
that isn’t my style. So I thought that some “Rules
Accordion to Dorigatti” might be more fun for you.
Over the years, I have made many observations and
have come up with some mistakes that while humorous definitely guided my archery career. So, here are
only smatterings of “Rules Accordion to Dorigatti.”
First off, when I try to type the word “according” too
rapidly, I automatically type “accordion”, since that is
my musical instrument of choice. Yes, I have
“Dorigatti-isms” there too, ha ha.
Rules Accordion To Dorigatti
Rule #1 Focus on what you want to hit
This rule was learned the hard way and through many
mis-steps at the beginning and even far into my
archery career. I will give short synopses of how I
learned, and continue to learn this rule.
I started out shooting with the “gap shooting”
method. My first faux pas about focus on what you
want to hit came while out jack rabbit hunting. I had
learned that until a jack rabbit started lowering its
ears, it felt safe and wouldn’t start to run off. So, I get
pretty close to this jack rabbit, watching those ears the
entire time. I finally drew back the bow, let the arrow
fly and my arrow went through both ears of the jack
rabbit and got stopped by the brush behind the jack.
It then took off, shaking its head and with me in hot
pursuit. Bow in one hand, spare field arrow in the
other running after this rabbit. It couldn’t go down a
hole with the arrow through its ears and got tangled
up and fell down if it ran too fast. Wasn’t long until
the jack rabbit ran out of gas. I got up close to the
rabbit and recovered my arrow from its ears and off it
went. Picture this in your mind . . . a 10-year old kid
running across the prairie in hot pursuit of a jack rabbit with an arrow stuck through both ears. My father
was laughing like crazy when I finally got back to the
car. He asked me just what I thought I was doing. I
told him, “I wanted my arrow back.”
The second biggest focusing mistake involved me
stalking up on a very large mule deer buck. He had a
very large set of antlers, and I could see those clearly,
but since he was bedded down, I couldn’t see much
Archery Focus

else. I got within shooting distance and he suddenly
got up and stood there. I drew back the bow and
loosed the arrow. I hear a huge noise and down the
deer went, only to get back up and start shaking its
head. Yes, you already figured it out. I was so focused
on that buck’s antlers that I had shot my arrow right
into his antlers and the arrow was stuck in the far side
antler. It did knock the buck off his feet, but you cannot eat antlers. I saw that buck again about three days
later. I tried another stalk on him, but he wasn’t having any part of me. “Focus on what you want to hit, or
pick a spot and focus on it.”
Rule #2 Under Pressure Old Habits Can Return
This one caught me twice in the same day about 30
minutes apart while hunting white-tailed deer. I had
switched over from left-handed shooting to righthanded shooting over the previous winter. My target
and 3-D scores had gone up significantly. I was ready,
I thought, for the fall deer hunting season. Opening
afternoon, a very nice “shooter” came into range and
presented me with a perfect shot at about 15 yards. I
drew back the bow, anchored, and couldn’t find the
peep sight! I had to let down. It didn’t spook the deer
but I didn’t get another good angle on him. About 30
minutes later, another buck came down the same trail.
He, too, presented me with a good shot. I drew back
the bow, anchored and once again, no peep sight! I let
down, wondering just what the heck was going on.
That deer went on about his business too. I waited a
few minutes and drew back the bow again, and there
was the peep sight clear as a bell. What the heck?
Then it hit me! I always shot with one eye closed and
for 20+ years, that eye had been my right eye. During
the excitement of the situation, I had relapsed back
into a 20+ year old habit of closing the right eye; the
very eye that the peep site was now in front of! That
mistake never happened again either.
Moral to the story: When under pressure, you are
likely to fall right back into an old habit.
Okay, so the first two rules were humorous. Now
let’s get serious.
Rule #3 Always Measure and Mark Your Critical
Items of Your Set-up
I cannot repeat this item enough. This is critical. First
thing is to measure all the elements of your setup and
write them down. Then, using your bow square or
some straight object, mark those settings on that
item. The items to mark for use when in the field or
Continued on the Next Page
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on the shooting line are: peep height from top of
arrow nock when at rest, D-loop opening length, kisser button height from top of nock when at rest, brace
height at rest. Also mark your bow square with your
nocking point to the bottom of the top D-loop knot.
Better yet, tie in serving above that top knot of your
D-loop so that when you need to replace the D-loop,
you can simply take off the old one and put the new
one on, stretch it to proper length and away you go.
You shouldn’t lose anything or have to make any
adjustments at all.
Rule #4 Always carry spare, pre-cut D-loops and
a set of loop pliers
You never know when a D-loop can fail. Notice above
I said to measure and mark the length of the D-loop
opening? That distance is more critical to your anchor
point than you can imagine! 1⁄32˝ can throw your
anchor off considerably;
especially at distance.
Having the D-loop pre-cut
to length helps, but it isn’t
the Holy Grail. When you
replace that D-loop, stretch
it to the proper length
opening that you have measured
and
marked.
Personally, I use a set of
calipers when I change Dloops. I never trust that the pre-cut D-loop material
will tie to the correct length of opening.

neously. This is easy to do and will save your bacon
when that bolt comes loose. Yes, you can install
another lock set to help hold the arrow rest mount in
place, but that will mar the riser, too.
5d If using a launcher blade, measure and mark
down the height of the tips of the blade from the
arrow shelf and also the distance from the inside of
the site window to the closest tip of the blade.
5e If using adjustable back weight bars, mark the
setting for those back bars, both vertically and horizontally. That way, when (not if ) they work loose you
can get them back into position in a hurry.
Rule #6 Always carry
pre-cut spare launcher blades
If you’ve accomplished 5d above, putting on a spare
blade will be an easy process and easily replicated. I
know of several top professionals who hadn’t done this
and learned their lesson the
hard way when they had a
blade failure in a tournament!

“There are lots of stresses and
vibrations put onto the nuts and
bolts of the items attached or
are parts of the bow itself.
Sooner or later, these will work
slightly loose. The results can be
hard to detect unless you have
things marked.”

Rule #5 Always mark any bolts or items that can
come loose on the bow; never over-tighten them
There are lots of stresses and vibrations put onto the
nuts and bolts of the items attached or are parts of the
bow itself. Sooner or later, these will work slightly
loose. The results can be hard to detect unless you
have things marked. Things to pay special attention to
include:
5a Limb bolt positioning Mark the limb bolts so
your marks are parallel to the long line of the limbs.
5b Cam module bolts These are notorious for
working loose. Mark these bolts carefully on the head
of the bolt and then a matching mark on the part of
the cam that doesn’t move. Slightly loose modules
make a racket, but more than that, your accuracy goes
to pot.
5c Arrow rest mounting Mark the riser so that the
position of that arrow rest can be checked instanta10

Rule #7 Site Setting
Rules—Garbage In equals
Garbage Out
Getting accurate sight settings is critical to maximizing your shooting scores.
The adage “Garbage in equals garbage out” applies
here.
7a Always zero your sight screw mechanism and
site adjustment needle before you start. That is, set
the screw to zero and then set the needle to “zero out”
your perfect 20 yard setting.
7b When sighting in, don’t shoot for “groups” in
the X-ring. You are interested only in the vertical
positioning of your arrows. Use a piece of masking
tape that is one half of the vertical width of the X-ring
and place that across the target. I suggest sighting that
yardage in at the upper one-half of the horizontal
tape. (When I get tired, I tend to shoot a bit low and
this compensates for that.) If you only use the X-ring
you can be many, many “clicks” off and still hit the Xring. At closer or longer distances this error becomes
magnified!
7c Never round off any settings Count those
clicks and enter the extra clicks as part of the sight
setting for that distance. A Setting of “25” and a
“nudge” isn’t good enough for solid and accurate comArchery Focus

puter entry.
7d Use as many settings as the computer system
allows. Some computer programs allow 2 -3, and others allow 5. Take the most you can get.
7e Toss out bad shots when sighting in and don’t
just do a couple of ends of shooting at any given distance.
7f Some computer systems will tell you which
setting(s) is/are bad and will adjust them for you. Use
that information.
7g Always print out the settings sheet and the
“cut chart” and carry them with you. This is self evident. You never know if something might happen to
the printed sight tape you mount on your vertical
sight bar. Always have a backup set of “numbers.”
Don’t depend upon your phone app to use to set your
site when out on the range. If the battery fails or the
phone quits or the app fails,
it is NOT considered an
equipment malfunction.
7h When mounting
the sight tape, press straight
down on it with a pencil
eraser to affix it to your vertical site bar.
Never ever, move your
fingers up and down on that tape to put it into position. This will stretch the paper and throw all your
marks off. You will tend to blame the computer software. Nearly always it is operator error if the site tape
is “off ”.
7g When setting your sight, always hold the sight
at eye level and not at an angle. This is akin to reading
how many mL of liquid is in a graduated cylinder.
Depending upon perspective angle, you can be way
off when you set your sight from an angle. If using a
magnifier lens, this is even more critical!

you can “read the target” for the holes and know by
looking that most people are shooting it high or low
and by how much, based on how your bow shoots.
You don’t care how much your buddy cuts or shoots;
his/her equipment is different from yours. They are
taller or shorter, use different setups, arrows, shot timing, foot positioning and so on.
Rule 9 Know how the wind affects your shot.
This one is also one that most shooters don’t accomplish. On a calm day, go out and intentionally cant the
bow ½ bubble off to one side or the other and shoot
several ends at that amount of “bubble off.” Take note
of how far left or right your impact changes (do this
from top limb left and top limb right aspects). Then
go to a full bubble, and then barely bottom the bubble
left and right. Note impact point changes. In light
wind conditions this can
save you a lot of points
because you know exactly
how far your impact point
changes as you aim at the
spot and cant the top limb
into the wind.
Note On windy days, if
your have a cross wind at
the shooting line, for a right-handed shooter, if the
wind is blowing from left to right, your shot is going
to be going off a tad quicker and easier. If the wind is
blowing from right to left, the shot will be a tad slower than you are used to. If the wind is blowing hard,
then bubbling and aiming dead on is a crap shoot and
you are forced to aim off. But beware, that habit of
wanting to center up and aim in the middle will bite
you if you don’t focus! Your brain will not want to
accept aiming away from the middle and you will
unconsciously move the bow over to center about the
time the shot breaks and have a wide miss the other
direction!

“You need to go out on the
course and intentionally mis-set
your sight in half yard increments and determine how far
high or low the bow shoots.”

Rule 8 Get to know your bow and how it shoots
with regard to distance
This is so simple, yet so few shooters ever bother to
take the time to do this. You need to go out on the
course and intentionally mis-set your sight in half
yard increments and determine how far high or low
the bow shoots. Example: If the distance is 40 yards,
set the sight at 40½ yards and shoot several ends.
Then set it at 41 yards and shoot several ends, 41½
yards and several ends. Do this at the longer distances
too, because at longer distances, ½ yard mis-setting
has a greater effect on impact point. This way, when
you are on a course and it is hilly or even mis-marked
Archery Focus

Rule 11 Know how “toes up” and “toes down” or
“front foot high/front foot low” affects your shot
This is critical for field shooting or anytime shooting
on uneven ground. If you are on a side hill, most
everyone knows to pre-load the top limb into the hill.
This is usually a toes up situation, but can happen
with toes down (right handed shooter, slope is behind
you). You need to learn how this affects your shot
process. This is either done by shooting on a course
with hills or by making a slant board so you can pracContinued on the Next Page
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tice toes up, toes down, and front foot high, and front
foot low even when practicing on level ground!
One other thing for uphill and down hill shooting
is to draw the bow level and then tilt your hips to get
to the target. Of course then come the “cut charts.”
You already printed one for your use, correct? Read
the target for impact points, use your knowledge of
your equipment to compensate.
Rule 12 Keep a Bow Set-Up Data Table and
Adjustment Log
You can do a cable, string, and D-loop change on a
two-cam bow and shoot your first arrow into the 10ring on a Vegas Face at 20 yards!
You can only do this if you have properly measured, written down, and marked every possible item
on your bow. There are plenty of sources out there
that tell you how to measure these things and how to
make a bow set-up table/chart. This includes knowing within 1⁄16˝ the length of your cables; string, pigtails, etc. (See my AFm Articles from Volume 10,
numbers 3-6, or ProActive Archery, Section 2)
Rule 13: Learn Your Shot Timing & Limitations &
Follow Them
When I changed over from left-handed shooting to

right-handed shooting, it took me three shooting sessions to score my first indoor NFAA 300. The Xcount, however, wasn’t pretty. I determined to figure
out a way to find out what I needed to do to get that
X-count up. What I discovered was “shot timing.” I
devised a method that requires one other person
besides you to help gather the data. I am not going to
outline this “Rule.” The process can be found in
ProActive Archery, Section 4, Chapter 27. This is
actually a lot of fun, and I personally have used this to
help several shooters accomplish that magic “60X300 performance” and “550+ field and hunter scores
(this was before extra credit was given for Xs, so 560
possible scores).” Always remember this, “the longer
you hold the less likely you are to consistently hit
where you want to hit.” The shoot breaks down
quickly once you are at the long side of the timing
limit. Yes, some professionals hold longer sometimes,
but nearly always, they will have a miss or a near miss
when they do that.
Conclusion
So there you have “13 Rules Accordion to Dorigatti”
(typing error intentional, ha). I could go on and on
with more “rules” that are really mostly common
sense, but I intentionally wanted to stop at “13”. Why

Need a Book for an Adult Just Getting Started?
Archery is exploding as a sport and more and more people are
starting up! And not all of these archers are kids. If you know an
adult who is just getting started and needs a good orientation to the
sport of archery, this is the book for them. The subtitle tells it all:
Archery for Adult Beginners. No longer do adults need to consult
materials designed for kids.
Chapters include the following topics: Safety, Getting Started,
Getting Coached, Equipment, Archery Styles, and Competitions.
Cover are the steps to shooting an arrow, how to stay safe at all
times, how to make sure your equipment is sized for you, and more.
Written by the Editor of Archery Focus magazine and Master
Coach Steve Ruis, get a copy today!
 pages • ISBN ---- • US $.

Available at Better Pro Shops and Online Booksellers!
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stop at “unlucky 13”? Because, in my opinion, due to
circumstances beyond our control we have now
become “Unlucky Archers” with this being the final
issue of Archery Focus magazine, the only archery
magazine that dealt exclusively with target archery
and technique.
I cannot thank Editor Steve Ruis enough for all
he has done and continues to do for target archery
and coaching archery. I also cannot thank Steve Ruis
& Claudia Stevenson enough either for having the
faith in me to edit and help me to publish four books
(soon to be five) of my own and to keep things in
“Focus” for 25 years of this publication. We target
archers have lost a truly great magazine that is irreplaceable in the quest to help target archers become
better archers and competitors. Right now, I see no
other magazines or sources out there that deal exclusively with target archery and coaching.
Archery Focus magazine, you will be truly missed.
To Steve Ruis and Claudia Stevenson, on behalf of
the readers of AFm, I/we wish you the best! Thank
you for your dedication and perseverance over the
past 25 years.
I also cannot thank you readers enough for supporting the AFm and reading what I and all the other
authors have written over the past 25 years. You have

a resource that is available forever in that you can go
back and find, download, or even just read every issue
of the AFm; if you only take the time to do so.
Good Bye, Good Shooting! Be safe. Be Well.
Tom Dorigatti

Want More on Compound Archery?
Do you know why the same dozen or so archers win all of the
major compound archery tournaments? Do you know what their
advantage is? It is based on the “80:20 law” which states that “the
first 80% of the result is produced by the first 20% of the effort.”
Many compound archers settle for the 80%, but the compound
“top guns” didn’t. The question is: Do you want to tackle the
“other 20%” and see if you can join those at the top?
If so, you need to get your copy of ProActive Archery today!
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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THE VERY BEST FROM

A Blog for
Archery Coaches
This book is not an oddity. Many books like it have
been published, even in archery, including “The
Best of ‘Let’s Raise Our Score’” by Dick Young (a
collection of magazine articles), and “Selected
Archery Articles” by Margaret Driscoll, and “The
Best of Tech Talk” by Norb Mullaney (another collection of magazine articles).
I envision this book, containing ~350 blog
posts, being helpful to archery coaches primarily,
but also to “lurking” archers, archers who want to
know what coaches tell one another. For coaches,
you may find help with coaching problems you are
experiencing, or education on things you were not
aware of, or even inspiration. Sometimes your word
doesn’t carry as much weight as it should with your
archer-athletes, so you can quote me from this book
and that might help (as should the opinion of any
other experienced archery coach).
You will find that many of the posts are
responses to questions sent in by coaches and
archers, which I encouraged as those questions
helped me figure out what to write on and guaranteed that at least one person was interested in what
I wrote in response.

Steve Ruis

Paperback version available now;
Kindle version is on its way!

The Watching Arrows Fly Coaching Library is a
effort to supply archery coaches with a literature,
not just on the shooting of arrows out of bows, but
on how to coach people to do that better.

New from the
WAF Coaching Library!
Available from Amazon.com
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Making Your Own
Compound Strings
and Cables
by William Moltzan
Many compound bows use a single string and
two cable set. I’ll show how I make all three.
Actually there’s special terminology for each
string. The String is actually the one that your d-loop,
nocksets, dropdown rest cable & peep are connected
to. The Y cable or Yoke or Buss Cable is the one with
two loops on one end and a long serving on the other.
Finally is the Control Cable which keeps the cams in
sync. Another thing to know is bowstrings and cable
lengths are measured while on ¼˝ posts, stretched at
100 lbs. Just measuring by holding the string and
using a tape measure won’t be that accurate.
Some background first. Back in 1981 I had just
bought a 70 lb Bear Magnum compound bow. This
was a wonderful bow and had only 50% letoff. Earlier
models were only 30%. I wanted a spare bowstring.
These weren’t like the ones of today. It was only a few
feet long, made of Dacron and used a monofilament
center serving. No shop near me had the size or
strand count. This was a very powerful bow. I drove
about an hour to a bow shop that said they had one.
When I got there they didn’t actually have one but
said they could build me one and asked if I wanted to
watch . . . really? That’s like asking a duck if they want
to go in the water. Of course I said yes. Before that I
didn’t even know bowstrings were made anywhere
other than a factory that makes bow parts. It was a
great experience learning the process from someone
who probably had made hundreds of them back then.
To make a set of compound bowstrings, you’ll
need a special jig designed to handle this process. You
could make all three of them on a standard four-post
Archery Focus

bowstring jig but that jig can’t handle one important
step in the process, stretching. Since compound bowstrings stay on the bow all the time, allowing the
strings to stretch on the bow is not a good thing. It
destroys the tuning and timing. The way to stop further stretching is to stretch the strings at 300 lbs for
at least a half hour, usually a few hours, during the
build process. The bowstring jig needs to do this and
be able to do this safely and without the jig failing.
Caution Make sure your jig can handle 300 lbs of
tension and know how to use it.
I made my own combination bowstring jig,
stretcher, and twister (see photo above). This isn’t my
first one and previous ones failed with the 300 lb part.
Usually the steel I used wasn’t thick or strong enough.
The threaded parts also failed until I used stronger
parts. My current jig is a result of improvements based
upon those other shortcomings. This jig is very powerful and can easily stretch to 300 lbs and twist at the
same time. It mounts to a 10 foot piece of 15⁄8˝ x 1
5⁄8˝ Unistrut. I can make long single cam bowstrings
with it. One note, while stretching any string at 300
Continued on the Next Page
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lbs, the Unistrut will bow. This will change the angle
of the posts and the string may slip off. Also the
length will be affected. Many bolt a second piece of
Unistrut under the first making it strong enough. I
added a wood 2x6 brace bolted to my workbench
under the 1 piece around midway and that takes care
of it. Bolting it to a bench will also take care of it, if
the bench is strong enough. Something to keep in
mind.
Making the Control Cable
The easiest string to build is the control cable. It has
a loop and serving on each end and that’s about it. I’ll
use my Hoyt Contender’s strings/cables as my example
throughout this article. First we need to determine
how many twists it will need and how much longer it
needs to be to start with as twisting will shorten it as
we all know. This cable/string needs to be a finished
length of 46”. There’s a standard formula out there to
calculate the starting length and number of twists.
BCY recommends 1 twist for each 1.5˝ of string. This
can be calculated by taking the 46˝ divided by 1.5 =
30.67. The standard formula is to multiply the length
46 x .67 = 30.82, about the same. For the extra length
multiply the length 46 x 1.0075 = 46.35”.

I’m using the standard of the industry, BCY 452X
bowstring material, 3D & Halo end servings, and
Powergrip center serving. I use a 9.5˝ long piece of
1⁄2" PVC pipe with a cap on the bottom as the bowstring material spool holder. I drill a hole in it to
accept a piece of solid core 12 ga wire that I slightly
bend to keep the spool on the pipe (see photo above).

We’ll set our jig posts 46.35˝ apart. Wrap some
string around the post just to keep it there leaving at
least 1 foot extra and clamp that to the jig.

For the control cable we need 24 strands so we’ll
make 12 wraps around the posts. BCY recommends
24 strands of 452X for control & buss cables along
with 3D or Halo 0.014˝ end serving. Always start
across the short end of the jig so the ends overlap
when you are done. Keep some tension but not a lot
of on the strands. We just don’t want some strands to
be looser than others. This is easy as there’s no flexing
with the jig. When the 12 wraps are complete, take
another foot and clamp it to the jig. These extra
lengths will be the “Tag End Servings” for the end
loops. As the name implies, we use the tag ends to
serve the loops. Tag End Serving is extremely popular
for serving the loops on compound bowstrings and it’s
fairly easy to do. Notice the ends are one on the bottom and one on the top.

16
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Slide the strands down on the post so they’re
close together. The right bottom tag end will wrap
around the outside of the strands and thread through
the top right then pull to the middle. The top left
strand will wrap around the strands and come up
through the left bottom. Both tag ends will then be
pulled to the center. I wrap each side one at a time to
keep them centered.

Continue wrapping both sides in a clockwise
manner until you get about 3⁄8˝ from the front of the
post which will give a 5⁄8˝ loop overall. Give the far
side a couple extra wraps so it’s about 1⁄8˝ longer than
the front one. This allows the over wrap to blend
without a bump where it ends. I made a gauge out of
a plastic lid, covered with masking tape and put all my
important measurements on it. After getting to the
3⁄8˝ mark, start wrapping both tag ends together for
about 5 wraps. At the end of that I feed the tag ends
through the center of the bundle of strands to kind of
lock it in a bit. Since I work from the left side or top
of the string looking down, I remove the string from
the posts, holding each side between my fingers so it
doesn’t twist or rotate, then switch the non-loop to
the left post. There’s no tag ends on the other side so
I cut a two foot piece of 452X from the spool and
slide it under the strands that are on the post and proceed to wrap them as I did the other tag ends.

Here’s the other half of my bowstring jig/stretcher. There’s a pin in the shaft to keep it from rotating
until the twisting operation is needed. This jig is
strong enough to twist while at 300 lbs tension. Leave
the tag ends as they are for now. As our formula gave
us 30.82 twists, we will twist 31 times then put the
pin back in. Doing this usually increases the tension
to 100 lbs. Back to the left side of the bowstring jig, I
have a 4˝ chrome silicon die spring with a threaded
rod inside that’s connected to the 1⁄4˝ post. I have a
ratchet wrench on the nut on the end to tighten or
loosen the tension. This die spring requires 1˝ of compression to get 380 lbs of tension. So knowing that, to
get 100 lbs tension we need 0.27˝ compression and
for 300 lbs it takes 0.81˝ compression between the
washers. This is how we measure the tension.

Allow the string/cable to stretch at 300 lbs for 30
min. Check the tension and it may be 50 lbs down.
Re-tension it back to 300 lbs. Now we need to burContinued on the Next Page
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nish it to squeeze much of the wax out and make it
round. Take a piece of bowstring material, a foot or so
and double it over and tie a knot on one end to make
a loop and 2 knots on the other end to form another
loop. Put a popsicle stick through each loop or use
whatever you have. You can also make the loops larger
to put your fingers through but you must wear gloves
for this as it could cut your hands or fingers. Wrap the
doubled string around your bowstring, once or twice
and pull on the loops and drag it from one end of the
string on the jig to the other end. The first drag will
scrape or squeeze out most of the wax you’ll get out
but do it a second time. You could do it more times
but I’ve never found it to make it more rounded or get
more wax out.
Allow the string to stretch another half hour then
retention it to 300 lbs. Check every hour and retention each time if it’s down from the 300 lbs. I’ve seen
very slight movement off the 300 lbs at the 3 hr mark
but I usually go to 4 hrs. This number is different
from everyone you’ll talk to. Some just go overnight
and some do 24 hrs. If I’ve gotten to this point and it’s
late, I may just wait until morning. Doesn’t hurt anything.
Now loosen the string so there’s no tension and
relax the string/cable for 30 min. Then crank up the

tension to 100 lbs and measure the string/cable.
Here’s the secret and really important part to keep the
string/cable from creeping and peep from rotating.
We want all the twisting done before serving. It’s not
the end of the world if twists need to be added after
the string/cable is served but we want the least possible. Twist until you get to the final string/cable
length. Here’s another secret. I give it two extra twists
or get the string 1⁄8˝ short. The string/cable will grow
about 1⁄8˝ after it’s served on both ends. Making it a
bit short, sometimes I get the string/cable to be the
exact length without twisting at all after it’s served.
Now on to the serving. Crank the tension back up
to 300 lbs. All serving will be done there. At least on
my bow, the control cable serving gets the least
amount of wear so I serve both ends with BCY 3D.
Note Never get rid of your original strings. They
make great references for measurements. Since your
strings & cables will still be on the bow, measure the
servings lengths and mark them down making sure to
note which is the top and bottom.
Another very important part of building a bowstring, compound or recurve, is the direction the serving is wrapped. Since I’ve been using the tag end
serving method for many years, I’m used to working
with the top being on the left side and start my serv-

Do You Love Archery History?
The bow and arrow were invented at least 60,000 to 70,000 years ago
and for 99% of that time children learned archery the same way they
learned everything else: by doing.
More recently, though, children began receiving instruction in the
way of the bow. Eminent archery historian Hugh Soar shares his vast
knowledge of how youths were taught during this period, both then
and now, starting in his native England, expanding to the rest of the
U.K, then out to Europe and the U.S., and also including the Middle
East, Africa, and the Far East.
Archery coaches and archers who have an interest in youth archery
or archery history will love this book. It is packed with history and is
charming, too. Fully illustrated.
Get your copy of The Young at Archery today!
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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ing to the right of me and work toward the top. Using
the tag end serve, we need the end serving to walk up
the tag end serving since it’s not perfectly smooth.
That works best going toward the left. We also want
the serving to be wrapped clockwise when looking at
the serving jig from the top or left end. If you’re looking at the top from the bottom it would be counter
clockwise. Remember whenever you want to shorten
or tighten the string, you twist clockwise from the
bottom looking towards the top. This can get really
confusing. If the serving is served the wrong direction, adding twists can loosen the serving and even
cause it to unravel.
The amount of serving jig tension is also important. Many believe 4-7 lbs is ideal. You can set that
with a scale or even weights but an easier way is to
fold over a piece of masking tape on the string and if
it rotates more than a quarter turn while being served,
it’s too much.

ing or even a piece of bowstring and make about a 4˝
loop and double knot the end. Lay this over the tag
end served loop and wrap the end serving over it up
to the beginning of the loop. Cut off several inches of
the end serving from the jig and thread it through the
loop. Keep tension on the new tag end. Pull the loop
off the post if it’s on there and thread the new tag end
through the loop, keeping tension on it. Make sure
you have a glove on or use a stick or something and
pull the loop through the servings wrapped around
the string. This method has several names: “needle
pull through,” “serving knot,” and “whip finish” (also
used in building fishing rods and tying trout flies).
Cut off the tag end with about 1⁄8˝ sticking out then
melt it with a lighter and push on it to leave a nub. It
will never pull out.

Flip the string/cable over and do the other side.
Once done, go back down to 100 lbs and measure the
length and if necessary, add a couple of twists to get it
to spec length.

Cut off the tag ends from the tag end serving
we’ve already done. With the twisting, the ends are
locked into the string. Use a razor blade or knife to
cut the excess.
This control cable needs 6˝ of serving on one end
and 13˝ on the other. So we start 13˝ from our tag end
served loop that’s to the left of us. I’ve been using the
NW Spinner power server tool for most of my servings. I wrote an article about this tool in Issue 25-5
AFm. For the purposes of this article I’ll only be using
the BCY Bear Paw serving tool by itself. I have many
serving tools available and this one works pretty well.
When we get about 10-15 wraps from where the
loop starts, take a piece of thicker end or center servArchery Focus

Making the Yoke Cable
Next is our Buss cable aka Y cable aka Yoke cable.
This one is 43.5˝ long and with our formula needs to
start out on the posts 43.8˝. It needs 29 twists. One
side has one loop and 111⁄2˝ section of serving. This
area takes the most wear so BCY recommends using
0.014 Halo with 24 strands of 452X. Halo is their
most durable serving. The loop on this side goes onto
the cam but makes a right angle bend right at the end
of the loop which is hard on the loop serving. For this
reason I don’t serve the loop at all. I run the serving
up to a 5⁄8˝ loop. There is no wear on the loop so it’s
fine not serving it. The other end is a bit involved. We
have two loops and we do the tag end serving on each
of them. Each loop is 7⁄8˝ long and the loop with
serving is 2.25˝ long.
Continued on the Next Page
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This cable uses 24 strands so that’s 12 wraps but
we’ll only do 6 wraps for 12 strands at first. Tag end
serve as we’ve done before but leave an extra 12˝ of
string for each tag end. Also, these loops will be 7⁄8˝
not 5⁄8˝ as the others. There won’t be any end serving
at these loops, only the tag end. We need to finish the
tag end serving with the needle pull through, serving
knot or whip finish. Having the extra tag end length
allows for this. After one is done, slide it off. Don’t
loosen or adjust the length on the jig. Do another six
wraps and tag end serve like the first. After that one’s
done, put the first one back on, on top the one already
there. You can loosen the jig adjustment if necessary
now. We didn’t want to change the length for the second group of strands. Now with all 12 wraps, 24
strands.

Push all the strands down to the bottom of the jig
posts. Give the cable 29 twists. Tension the cable to
300 lbs as we’ve done before. Let stretch for 30 min.
It will probably be 50 lbs down so re-tension it back
to 300 lbs. Burnish 2 times like we did before and let
sit for another 30 min. Keep it tensioned to 300 lbs.
Check in another hour like we did before and you can
stop once there’s no difference in tension after an
hour period. I see just a slight change from hour two
to three but none between three and four.
Loosen the jig to relax the string/cable for 30
min. Tighten back to 100 lbs and measure. Give additional twists to get to final length. Either go more
twists to get to 1⁄8˝ short or give an extra two twists.
Remember, after serving the string grows about 1/8˝.
Also note that we are twisting the two loops on the Y
side.
Tighten to 300 lbs. On my buss cable, there’s a 2˝
section of serving where the Y ends. This is 8˝ from
the two loop end. Use any serving you have to serve
this 2˝ section and use the whip finish/serving knot
described before or whatever method you’re comfortable with.
Loosen the jig and reverse the string so the two
20

loop end is on the right and the single loop is on the
left, the top. Tension back to 300 lbs. Start out 11.5˝
from the post and serve using the 0.014˝ HALO up
to 5⁄8˝ from the end. Prior to getting there, 10-15
wraps, put the pull through loop of serving or bowstring material on top the strands and serve over it as
we described before and do the whip finish/needle
pull through to end the serving.
Loosen the jig and pull off the two Y loops while
holding the 2˝ serving section so the string doesn’t

untwist. Untwist from each other the two sections on
the other side of the 2˝ serving. Put back each
untwisted loop on the post just to keep it there while
working on the other. While still holding the 2˝ section, give each loop five(5) twists clockwise. The tag
ends can be trimmed any time. I leave them there for
awhile in case something went wrong and I need to
undo them.
Making the Bowstring
Last is the bowstring. This is the longest string in my
set. This is the string where you attach the D-loop,
dropdown rest cable, peep, kisser button etc. I find the
top cam is hard on the serving so I serve that with
0.014˝ Halo. The bottom cam/serving seems to have
little wear like the control cable so I use BCY 3D.
This string has the longest end servings, one 153⁄8˝
and the other 151⁄2˝. I use 22 strands of 452X or 11
wraps and 0.014˝ Powergrip for the center serving.
Building the “bowstring˝ is the same as the control cable except for adding the center serving, so use
Archery Focus

the same bowstring jig and methods. You could use
the “back serve” method to end the center serving but
that would be an article in itself. All the tag end serving loops the way I do them going toward the post
can’t use that method since it’s too close to the post so
why not use the same method for all of them.
Something to note about string/serving diameter
relationships. Between colors, the overall diameter
can be larger or smaller. I’m using Electric Red BCY
452X. This comes out a bit thick so I use .014˝
Powergrip center serving giving me 0.110˝ diameter.
Desirable diameter for Standard Throat (0.120˝)
Nocks I use is 0.108 - 0.112˝. Two extra strands only
give the string 0.001˝ larger diameter. Many consider
0.021˝ 62XS gives the same diameter as 0.018˝
Powergrip as Powergrip doesn’t flatten as much as
62XS. I understand the natural color 452X is thinner
due to little to no wax being used so you can have
more strands. My research shows 28 strands of natural
color 452X and 0.018 Powergrip will give .110 serving diameter.
This is the most critical string to prevent peep
rotation. My last few strings I’ve had no peep rotation
after a few hundred break-in shots. I believe, as mentioned, that having the fewest twists after it’s served
prevents peep rotation more than anything else.
According to my notes, I used to build the string then
twist it to final length after it was served and I did
have peep rotation. Not any more.
A couple things I find different making the bowstring vs. the cables is the formula for extra length for
my 63˝ string is a bit too much. The formula says to
set the jig posts to 63.47 but after giving 42 twists,
what the formula calls for, I need an extra 20 twists to
get to 63˝. For my last several strings, I use 63.25˝ and
I only need 2-3. I suggest keeping notes on lengths,
twists and how you do things as maybe something
needs a bit of adjustment. I find the formula works
fine for both cables.
One other thing is after wrapping the string
material for this string, take a 3-4˝ piece of bowstring
material and tie it around half of the strands, down
the middle, before any twisting and give it a loose
overhand knot just to keep it there. Place it close to
where you want your peep to be. Once the string is
done and mounted on the bow, it makes it easy to separate the string to insert your peep.
When strings/cables are done, I clip the
ends/loops together using a small binder clip. It keeps
them from untwisting. The rest of the string may
appear to twist some but when putting it on your bow
Archery Focus

just keep the loops as they were under the clip and the
twists will straighten themselves out.
Here’s our three string/cable set for my Hoyt
Contender. I can’t wait to get them on my bow and get

out to the range.
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Now Available!
James Park’s
Masterpiece
Mastering Archery steps through each of the key
aspects of creating accuracy, covering both the
archer’s technique and equipment. Both compound
and recurve bows are covered.
As a professional engineer, James Park builds on
sound theory, testing, and scientific method in creating a reliable and well-structured approach to
an archer achieving high levels.
This book has been written to assist archers and
coaches in better understanding and enjoying their
sport.
James Park started archery in 1960, and has
been successful both as an archer (with both
recurve and compound bows), and as a coach
(having assisted many members of Australian
Teams over the past 30 years). He was
Australian Compound Champion in 1999,
Oceania Regional Champion in 1996, and
World Indoor Masters Champion and World Record holder in 2002. He has competed
in three World Field Archery Championships.

Back In Print! In a New Edition!
Available from Amazon.com and
Other Online Sources!
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COACH

YOURSELF!
Sometimes you don’t have a choice. Sometimes a
coach isn’t available, nor are knowledgeable friends.
But you’ve learned to shoot a little and you want to
get better.
So what can you do?
This book was written with you and your situation in mind. It shows in step-by-step detail how
you can coach yourself to get better. And constantly in the author’s mind was that this book should
help you benefit from coaching if that becomes
available to you.
Coaches look at archers from the outside in
and see things archers can’t because they are busy
shooting. So with some low tech (mirrors) or higher tech (cameras) this book shows you how to get
that outside-in viewpoint, what to look for and
then how to train the changes you want to make in.
While not a complete substitute for a good
coach it can help you get further down the road
than just wishing and hoping that if you keep
shooting you will automatically get better (you
won’t).
The Watching Arrows Fly Coaching Library is a
effort to supply archery coaches with a literature,
not just on the shooting of arrows out of bows, but
on how to coach people to do that better.

New from the
WAF Coaching Library!
Available from Better Book Stores and
Online Booksellers like Amazon.com
Archery Focus
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From The WAF Coaching Library!

TEACHING ARCHERY
by Van Webster

Running a
Recreational
Archery Program

Teaching Archery is a complete guide to setting up and operating a public archery program. Whether teaching archery to
kids at a camp, teaching archery to adults in a park, or running
an archery range at an archery pro shop, this how-to manual
will give you all the information that you need to set up and
operate your program successfully.
Appendices of never before published information contain scripts and dialogs for instructors, class lesson plans, a
glossary of terms, and useful forms that you can duplicate and
use in your own class programs.
This book is the one stop manual for building and maintaining an effective recreational archery program. Included are
many of the ideas and techniques that have been used by
Pasadena Roving Archers ( PRA ) to serve more than 10,000
recreational archers every year.
The Watching Arrows Fly Coaching Library is a effort to
supply archery coaches with a literature not just on the shooting of arrows out of bows but on how to coach people to do
that better.

The Watching Arrows Fly Coaching Library
Far More on Coaching Archery (2020)
Yet More on Coaching Archery (2020)
Coach Yourself! (2020)
Bob Ryder on Coaching Collegiate Archery (2019)
The Principles of Coaching Archery (2015)
Teaching Archery (2015)
Still More on Coaching Archery (2014)
Larry Wise on Coaching Archery (2014)
Archery Coaching How To’s (2013)
Even More on Coaching Archery (2013)
More on Coaching Archery (2010)
Coaching Archery (2008)

Available from Better Book Stores and
Online Booksellers like Amazon.com

The Tone Method of
Tuning a Bow with a
Cushion Plunger
by Dick Tone
For quite a few years I worked with the USAT
Teams on equipment and coaching. During those
years we would have one or two camps a year to help
the team members and to do testing for future team
members. During one of those camps, which was
being held in the Houston, Texas area, I was asked a
question about tuning during a “ladies only” session.
Since most of the ladies had their equipment tuned by
their coach, husband, or boyfriend, they wanted to
know how to tune a cushion plunger on their own.
Here is the answer that I gave them at that time. I
wrote it up as a separate article quite some time ago,
so here it is.
Since there are quite a few advancements in
equipment over the last 40 years I have revised the
following article to include some of the items that
make it easier to tune your equipment.
The Tone Method
There seems to be a lot of confusion in the archery
world as to what a cushion plunger actually does and
what it doesn't do. To clarify some of the confusion
and possibly help some of you achieve a better set up,
I have put into writing the method that I use to tune
a cushion plunger. (As a little side note: The cushion
plunger was invented by Mr. Norm Pint of Pinetop,
Arizona in the mid 1960’s and was originally called a
“panic button.”)
The cushion plunger has only two functions with
regard to its operation on your bow. First it serves as
an adjustable spine point allowing the archer to adjust
his or her center shot to achieve the necessary amount
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of clearance for vanes or feathers. Second, it helps
correct some of the small errors that we make while
executing the shot. This is done most efficiently when
the spring tension of the plunger is set correctly, thus
creating a less critical, more forgiving setup. A
plunger is not a cure all for poor form, improperly
spined arrows, or any of the large errors we sometimes
make while attempting to become a shooting
machine.
With those points in mind, I will tell you a
method I have used very successfully to achieve proper arrow flight and a forgiving setup with a cushion
plunger.
First Steps
The first step in tuning your bow is to determine if
your bow is in proper line. This is easy to accomplish
with a recurve bow. With your bow strung, lean it
against a wall with the belly of the bow facing you and
the bow as straight up and down as possible. If you are
using V bars along with a center rod you can use the
back of a chair to rest the bow with the stabilizer rod
resting against the front of the seat. Stand directly
behind the bow and closing one eye, line up the bowstring with the center of the top limb. Now without
moving your head look and see where the string lines
up on the bottom limb.
There are also several items on the market that
can be used effectively to find center shot on your
bow. Beiter has a limb attachment system for recurve
bows called Beiter Blocks that work great and makes
Continued on the Next Page
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later stage in the tuning but this is always a good place
to start.
Once you have determined that your bow is in
line, remove your cushion plunger from your bow.
Next take the spring out of your cushion plunger and
place a match stick or a toothpick or any other solid
material in its place and put it back together. Your
plunger should not have any play or give to it at all. In
other words, you now have an adjustable spine point
with no spring tension.
Next, loosen the lock ring of the cushion plunger
to allow you to adjust the centershot of your arrow.
Place the plunger back into your bow and adjust the
center shot of your arrow until the arrow is dead center in your bow. This is accomplished by propping up
your bow as you did when checking the alignment
and placing an arrow on the string, and on the arrow
rest. Now you can move the plunger in and out until
optically the string splits the arrow down the center.
Once this is all accomplished, we can begin to tune
your bow.

it easier to check limb alignment. Most top end
recurve bows have risers that allow for lateral limb
adjustment that will allow easy limb alignment
adjustments. The bowstring should bisect your long
stabilizer along with both the top and bottom limb
being in alignment.
I also like to make sure that you have between
1⁄8˝ and 1⁄4˝positive limb tiller. This means that the
distance from the belly of the limb at the top of the
riser is between 1⁄8˝ and 1⁄4˝ more than the bottom
limb. You may decide to make a tiller adjustment at a

Beiter blocks and cushion plunger
Beiter Blocks installed showing bow alignment
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Let the Tuning Begin
First, select the shaft size that is recommended for
your bow weight and draw length. If there are several
shafts that you can shoot, prepare a shaft from each
size by removing all fletching. In other words we are
going to use bare shafts to do our first series of tests.
Now, standing approximately five yards from your
target, shoot the bare shaft or shafts in the backstop
at approximately shoulder level. I like to use a backstop material that will allow the arrow to enter without deflection. Some people prefer to use a large piece
of paper stretched over a frame. By shooting through
paper and reading the amount of tear, nocking point
and arrow flight attitude can be determined. If you are
familiar with this method, it can be used at this time.
If at this time, your arrow enters the backstop
with the nock high, your nocking point is generally
too high. If the nock of your arrow is low, your nocking point is too low. This will show up as a vertical rip
in the paper if paper tuning. Adjust your nocking
point until the arrow enters the backstop parallel to
the ground at shoulder height.
As you continue to shoot with the bare shaft you
will notice a pattern in the way the arrow shaft enters
the backstop. If the nock of the arrow ends up to the
right, the arrow is too stiff in spine. If the nock of the
arrow ends up to the left, the arrow is too weak in
spine. The ideal arrow will enter the backstop
straight. At this point you may have to try several size
arrows to find the one that will enter straight or that
will shoot through paper and leave a very small hole.
If you find that there is no such arrow for you, pick
the closest shaft that is slightly on the heavy side. In
other words, nock slightly right for a right-handed
shooter.
With all the different shaft sizes and with the
availability of a multitude of point weight options, an
archer should be able to achieve a properly spined
arrow for your draw length and draw weight. Adding
a heavier point will weaken the arrow spine and conversely a lighter point will create a stiffer spined
arrow.
Point weight will also affect the FOC of a completed arrow. This is the Forward of Center balance
point. Having too little FOC or too much can have an
adverse effect on your groups at longer distances. For
a target archer I prefer around 12-15% FOC for light
weight target arrows and possibly a little more than
that for a hunting setup.
Once you have determined the proper shaft size
for your bow, etc., the next step is to shoot the same
Archery Focus

arrow with the vanes that you intend to use. If the
fletched arrows do not enter the backstop correctly,
the fletching is probably hitting the bow or rest or
plunger as it leaves the bow. You may have to turn
your nocks slightly (turn and test, turn and test and
when you have eliminated the contact, adjust all of
the other arrow’s nocks identically) to prevent fletching contact with the bow. It is very important that the
arrow leaves the bow clean at this stage or the remainder of the steps will not necessarily work.
Next, put up a 40 cm target face and move back
to 18 meters or 20 yards. Your plunger remains as it
was and should have no give at this time. Shoot your
fletched arrows and move your sight until you achieve
a good group in the middle of the target. If at this
time you cannot group, you either need work on your
form or your fletching is still hitting. Shoot several
groups until you are certain that your group is centered on the target.
Next, loosen up the lock ring of your plunger and
move the plunger out to the left (right-handed shooter) until you can see the entire point left of the edge
of the string. Do this by propping up the bow as you
did at the beginning and closing one eye as you did
when lining up the arrow for the first step. When you
have the arrow adjusted, shoot another three or four
arrows and you will notice that your group has now
moved to the left. Do not adjust your sight for this.
Instead, remove the match stick or toothpick from
your plunger and replace the spring. Now, by adjusting the spring tension, you can make your group
return to the center of the target. Shoot several groups
until you are certain that the group is centered on the
target. Now you can be certain that the plunger tension is very close to correct.
To test your set up, shoot three fletched arrows at
the target and follow it with the bare shaft. The bare
shaft should fly well and enter the target between
8:30 and 9:00 in the eight or nine ring of a 40cm target face at 18 meters. If it enters the target too far to
the left, the arrow is generally a little stiff. An incorrect nocking point will also show up with the bare
shaft test at 18 meters. If the bare shaft ends up in
your group but not to the right of the group it is also
acceptable.
As a further fine tuning test, shoot a few groups
at a longer distance such as 70 or 90 meters and check
to see if the groups are circular. A vertical group can
be corrected by a slight nocking point adjustment or
tiller adjustment. A horizontal group can be corrected
Continued on the Next Page
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by a small spring tension adjustment.
This completes the method that I use and if all
steps are followed correctly, this method will work for
most all archers, compound or recurve. It allows the
cushion plunger to move only far enough for the
arrow to reach the center of the bow. It should not
allow the arrow to move inside center which will
cause your groups to open up. This will give you a very
forgiving setup.
The Rest of the Story
The next day at the camp, I gave each of the women
a brand new plunger and they were given the task of
setting up their own bow and tuning it using this
method. After an hour or so, everyone had it done
and it was not too much of a surprise to see each of
them shooting much tighter groups and exhibiting a
lot more confidence in their equipment and abilities.
The men were watching as the women went through
the process and were more than impressed with the
outcome. That evening , during a question and answer
session, one of the men on the team asked me to give
them the same information about tuning their
plunger that I had given the women the evening
before. Before I could answer, several of the women

on the team blurted out, “Don’t tell them.” Obviously
it got a lot of laughs and I was more than happy to
share the information with the guys also.
There have been many other methods used for
tuning a recurve bow over the years that work very
well. Paper tuning is very effective, bare shaft tuning
at longer distances also works very well. Whatever
method you ultimately use to tune your equipment
there is one fact that does not change. Adjusting the
tension of your cushion plunger has very little or no
effect on the spine of your arrow. Matching your
arrow shaft to your bow is the first step that must be
taken before you can get the ultimate forgiving set up
that will shoot world class scores.
I hope you enjoyed this visit to the history of the
cushion plunger and a little about what it does and
does not do.

N e w E xp a nd e d S e cond Edi ti on!
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 upto-the minute advice on many, many topics.
Nothing was left out of the first edition, even the spirit of archery
was addressed, but we wanted to take it up a notch so we added three
new chapters covering common problems facing Recurve and Compound archers, including a full chapter on target panic. If you are looking to take your game to the next level, this is the book for you!
 pages • ISBN ---- • US $.

Available at Better Archery Retailers and Online!
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Kirk Etheridge is Back in Print!
Professional Archery Technique, written by Kirk Ethridge, who won numerous indoor and outdoor championships in NAA, NFAA, and FITA competition,
as well as being the 1992 Las Vegas Unlimited Champion and 1993 FITA World
Indoor Champion, has been out of print for quite a while, but no longer!
Kirk shares his expertise and hard-won advice freely in this book. Topics
include bow and arrow setup, perfecting your form, the shooting process, tuning
the bow, troubleshooting, the mental game, and defeating target panic.
Professional Archery Technique blew the whistle on rangefinding techniques, used to determine the distances to unmarked range targets and which
are still illegal in most organizations, that were and are in widespread use in field
archery. Now, you don’t have to wonder why you don’t place in unmarked
shoots; you can learn how the winners do it!
While focussed on compound archers who want to excel, Kirk also offers tips
to recurve archers and bowhunters, as well.
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
Archery Focus

29

Intermediate
Recurve Tuning
For ILF Recurve Bows
by Arthur Halligey
Follow the Basic Tuning Guide through first on
all occasions (see AFm 25-3 and 25-5 Ed.). As your
technique and grouping improves, the interpretation
of groups makes finer tuning possible. If introducing
anything different or new to the set up (new string,
sights, stabilisers etc) or a change in technique (form)
check the basic settings over again. If the fundamentals are not right don't expect that anything else will
be. Plus tuning attempts will be frustrating.
The addition of sights, stabilisers and clickers, if
used, should only be introduced when the archer's
shooting technique has settled to an effective and
repeatable form. If your form varies significantly from
shot to shot the patterns of arrow impact in tuning
will not tell you anything useful.
The order of addition – sights, stabiliser, clicker –
can be in any order but check the basic settings with
each addition. Also check the competition rules, for
example, some organisations allow a short stabiliser in
Barebow setup. Check the rules you shoot under.
Basic Tuning - Intermediate Onwards
Set Clicker
Important Clickers, if used, should only be introduced
when the archer's form has settled to confirm a draw
length. Set the clicker perpendicular to shaft. The left
image (below) shows the most common clicker placement. Right image shows a clicker extended from the
bow to accommodate arrows which are longer than
the archer's draw length.
Science Bit
A vertical clicker pushes the pile horizontally as it
passes through into the bow
window. This avoids
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Clickers may be mounted directly to the riser (left) or in front of the
bow (right) .

a downward pressure on the pile as the arrow comes
through a tilted clicker thus avoiding the rest and
arrow “bouncing” upwards on release.
Set Tiller
1. Measure both limbs with a Bracing Gauge (bow
square in the U.S. Ed.) from the belly of the limbs
where the limbs meet the handle to the string, tilting the gauge up and down to find the shortest
reading.
2. Alternately fix the Bracing Gauge to the string
and measure to the exposed back surface of the
limbs (assuming the limbs have similar dimensions). Adjust using the mushroom bolts to the
manufacturer’s recommended tiller. Move the top
and bottom bolts by the same amount but in
opposite directions in order to maintain the same
draw weight. You are aiming to get the typical difference in the top limb gap to around 4-6 mm
Archery Focus

Tillering is done by measuring the distance from the bowstring to the riser’s base at both top and bottom and then subtracting the bottom measurement from the top measurement. The distances can be neasured by clipping the biow square/bracing gauge onto the string or held up against
the limb, but both measures must be made the same way. Adjustments of the degree of differnce between the two measures, the tiller, is made by
adjusting the limb bolts. If you take the same number of turns off of one bolt as you add to the other, you will not change your draw weight.

more than bottom for Mediterranean loose. If
your bow is new, most manufacturers/suppliers
will preset the tiller for this gap.
Barebow bows shot with a “three-fingers under”
string grip (3FU) and loose (with or without string
walking) will require less tiller, less of a gap. The tiller
actually may be zero or even negative i.e. the top/bottom gap above may be similar or even reversed. String
walking, (shooting with “crawls” down the bowstring), will alter the position of the fingers relative to
the set tiller position which will require a point of aim
adjustment the further away you grip the string from
the position set in this step.
Science Bit
The bow is, in effect, a spring and the limbs should
act in unison. String walking will change the bow’s
geometry and the relative strengths of the limbs. If
one limb is stronger than the other, it will return to it’s
resting position first then bounce back. This will drag
the nock in that direction until the other limb reaches
it’s resting position dragging the nock the other way
before it too bounces back repeated with the nock
oscillating up and down until the bow ceases vibrating. The arrow nock will get a flick up or down and
will “porpoise” down the range. Archers are unlikely
to see this (not supposed to be looking at the arrow
but at the target instead). An observer standing
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behind ought to.

Porpoising is arrow flight with the tail visibly moving up and down
(Illustration courtesy of Easton Archery)

The bow’s grip (technically the pivot point) is at
the bow’s centre of balance, the arrow rest is higher
and the nocking point higher still so the limb relative
strengths must be balanced to suit. To get the arrow
away cleanly, tillering and nock height adjustments
will allow it to jump up smoothly on release so that no
part of the arrow touches the rest/window before it
leaves the bow. Because string walking for shorter distances (Barebow) will place your fingers at different
positions in relation to the bow centre, the tiller must
suit roughly the most shot distances, 18 m for
Indoors, 20 m for WA Field distances since three
quarters of the distances shot are between 10 m and
30 m (your Governing Organisation may differ).
Outdoor Target may vary depending on the distances.
Continued on the Next Page
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Bare Shaft Tuning Revisited
Fletched vs. Bare Shaft grouping may be adjusted
with greater precision by means other than those suggested in Basic Tuning. Shooting groups of five
arrows using point blank aiming, i.e. the arrow being
horizontal when shot, then three fletched and two
unfletched arrows at a 2.5 cm spot (no target face) at
around 10 m increasing to 18 m as your grouping
improves, with 25 arrows minimum per test. As with
basic tuning about 20 out of 24 arrows should strike
within what would be the red ring on a 60 cm face if
one were being shot at. Fix any vertical difference
before tackling a horizontal difference.
• High deviation of bare shafts. Raise the nocking
point or adjust the tiller for best vertical bare
shaft/fletched grouping.
• Left deviation. Bow poundage too low (will your
form suffer with a higher poundage?) Also check
– Arrows to short. Spine too strong. Pile too light.
• Right deviation. Bow poundage too high (will a
speed make the distance and/or your arrows be
affected by wind with a lower poundage?) Also
check; Arrows too long. Spine too weak. Pile too
heavy.
• Low deviation. Lower nocking point or adjust
tiller for best vertical bare shaft/fletched grouping.
• Adjust the brace height or bow poundage to fine
tune bow to arrow spine.
An Alternative Method—Paper Plate Testing
This is an alternative method which could be used
instead of the above or to confirm your grouping.
Maintaining technique shoot groups of matched
fletched arrows on paper plates (25 arrows min. per
plate) with a small point of focus, Shoot at plates
adjusting the tuning with each one. Compare group
sizes. (If your grouping is larger than a plate use sheets
of paper of sufficient size). Discard any arrow impacts
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that you know to have been badly shot. Mark each
plate/sheet with the deviation from your original settings to determine which setting gives the optimum
grouping.
In the example shown in the photo (see below), the
pressure button position in relation to the centre shot
has been altered. The plate second from the right,
+1⁄4 turn, is a better group. This is the new “standard”
setting.
For the following, incremental adjustment testing
can be frustrating. Try the Goldilocks approach – this
setting is much too high – this setting is much too low
– this setting is just right.
• Adjust Nocking Point (or Tiller) Raise/lower the
nocking point (or adjust tiller) for best vertical
grouping. Depending on the draw finger position
and with improved technique you may find that a
reduced tiller of as little as 2 mm may result in better groups, however tiller adjustment (if required
at all) should only be tackled after nock adjustment.
• Adjust Brace Height Increase/decrease brace and
shoot groups. Repeat until group size decreases
then starts to increase again. Repeat with increases/decreases but with fewer twists. Set brace
height at smallest group size. You may have to
adjust nock height with each change.
• Fine Tune Button Position/Tension Adjust button
position by, say, one turn in or out and shoot to
find the best horizontal group, continue with
smaller adjustment for finer tuning.
• Adjust Button Spring Tension Adjust button spring
tension by, say, half turn in or out and shoot to find
the best vertical group, continue to adjust (or replace
spring with a heavier/lighter spring, most buttons
come with three springs of varying strengths) and
continue with smaller adjustments for finer tuning,
e.g. quarter turns, even eighth turns.
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• Slacken off spring tension if the above fails to give
a satisfactory result. Using fletched arrows shoot
groups then increase tension gradually for best
central shot on focus point. If group moves right
on decreasing tension but does not move beyond
centre on increasing tension, arrow spine is too
weak or, if opposite effect, too stiff.

Sugru®, Millput®, etc. may allow a more consistent and comfortable bow hand position at the
preferred angle.
Continued on the Next Page

Grip
• The bow grip may be modified to achieve a better,
more consistent bow hand position. The forefinger
may sit higher and the thumb lower than a standard grip will comfortably allow.

Bow Handle Profiles (from L to R) Low to High

• The surface that the thenar eminence (fleshy area
at the base of the thumb) presses against may give
better results with a raised, lowered, or sideways
sloping platform. Filing away proud material
and/or building up surfaces with fillers such as

Bow grips are modified with filler materials which are then ground
and sanded down to perfect shapes.

Tired of Coming In Out of the Money?
Are you . . . ?
An archer who is just starting to compete who
wants to get a head start on learning how to win.
Are you . . . ?
An archer who has been competing for a year or so and
is frustrated because you are not making more progress.
Are you . . . ?
An archer who has competed for quite a while but
never seems to get to those top three spots.
Then . . .
Winning Archery is the book for you! If you have read all of the “how to
shoot” books and attended the shooter’s schools but still find something is
missing, Winning Archery addresses all the things you need to know outside of how to shoot that have been keeping you off of the Winner’s Stand.

 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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Important Hand placement, grip, nocking point,
and tiller are interlinked. The preferred bow hand,
bow arm, and wrist positions will affect the tiller and
nocking point. At this stage the position of the grip in
the hand, the orientation and angles of the bow arm
(shoulder, elbow) and wrist position (high, medium,
low wrist) and angle of the hand in the grip ought to
have settled down to a consistent, reproducible action.
Bow grips are made to a standard per manufacturer. While this may be comfortable for the archer
(or not) modification to the grip may make it more so.
Wrapping tape around the grip used to be common practice, either fabric dressing plaster strip, tennis racket handle wrap, or similar materials to absorb
moisture and/or eliminate movement of the bow at
the loose by replacing a smooth surface with one that
is absorbent or with more friction. If the form is effective this may not be needed, however the grip could
be modified to achieve a consistent hand position to
encourage effective shooting by building up and/or
removing material, the latter being more successful
with wooden handles rather than plastic ones. Build
up surfaces with products such as Sugru®, Millput®
or Isopon® Remove material by using a file or rasp.

Common areas that archers may modify include:
• Reducing or building up the grip sides to accommodate the archer’s hand size
• Building up the handle below the throat to alter
the angle of the grip (see above).
• Including a raised spot or vertical ridge below the
throat to provide a tactile reference for hand placement
• building up and/or removing material to accommodate the index finger encouraging the 45° hand
angle.
• Building up and/or removing material to accommodate the thumb encouraging the 45° hand
angle.
There are custom built handles available on the
market. Search the archery suppliers but make sure
these are compatible with your bow riser.
Shooting a well-tuned bow is a joy. Shooting a bow
not well-tuned is . . . frustrating at best.

Finally, A Book On Coaching Archery
for Beginning Coaches!

There are lots of books about archery—about archery form, archery execution,
archery equipment, even archery history; but there weren’t any books in print
on archery coaching . . . until now. Finally there is a book on coaching for beginning to intermediate archery coaches. In Coaching Archery you will learn not
what to teach (which you can get that from those other books) but how to
teach it and much more you won’t get from certification courses.Topics include:
• tips on running programs
• the styles of archery
• the mental side of archery
• an exploration of archery coaching styles
• helping with equipment
• coaching at tournaments
• plus, advice on becoming a better coach from some top coaches
There are even seven whole pages of resources for coaches! If you are a archery
coach looking to increase your coaching skills, this is the book for you!
 pages • ISBN ---- • US $.

Makes A Great Gift for New Coaches
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Two Hot Books from WAF!
Watching Arrows Fly Has Archery Books
for Kids and Their Parents!

Do you know new young archers or
parents of new archers?
Get them started right with these new guides!
Written for an 8-14 year old audience, Archery for
Kids explores with text, photos, and diagrams all the
questions new archers have about the sport they are
embracing. In fact, each chapter ends with a Q&A
session based on the most common question kids ask
about archery.
Kids learn about the sport from one of the most
knowledgable coaches around, Steve Ruis.
Topics include:
• How to always be safe
• The ins and outs of bows and arrows
• How to buy your own gear
• How to shoot, and
• How to compete.

Finally, parents with kids getting involved in
archery have a book just for them. Everything parents want to know is covered, like:
• How to tell if an archery class is safe
• How to protect your pocketbook
• How to deal with archery equipment
• How to find and work with coaches
• How to tell if your child is getting serious about
archery
• How to deal with archery organizations
• Whether you should coach your own child
• . . . and a great deal more about archery technique,
execution, and equipment.
Get your copy of A Parent’s Guide to Archery today!
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Bow Cant Variation
Can Seriously Damage
Your Score!
by James Park, Ph.D.
Bow cant is the lateral angle of your bow at
the moment of release. If that angle varies from shot
to shot your arrows will spread laterally at the target
and degrade your score. The mathematics is reasonably simple.
The lateral deviation of the arrow at the target
due to bow cant is given by:
d = D x tan  x sin  – E x sin 
where:
D is the distance to the target
 is the launch angle of elevation of the arrow
 is the lateral angle of the bow
E is the vertical distance from the archer’s eye to the
arrow’s nock on the string
E is typically about 100 mm for archers using
compound bows and about 140 mm for archers using
recurve bows.
The radius of the locus on the target is D x tan .
So, for example, for a recurve bow at a target distance
of 70 m and launch angle of 6.3 degrees, the radius of
the locus at the target will be 7.7 m. (If you held the
bow upside down and used the same sight setting,
your arrow would hit 7.7 m below the centre of the
target).
However, because we are dealing with cant angles
that mostly are reasonably close to zero (that is, the
bow is about vertical), we can ignore the small height
change on the target when the archer’s bow cant angle
changes and just consider the lateral deviation.
Over usual target distances, the launch angle of
elevation and its tangent are approximately proportional to the target distance. Hence, for the author’s
recurve bow, the lateral deviation of the arrow at the
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target in mm due to bow cant is then given by:
d 1.57 x D2 x sin 
Consequently, the lateral error due to bow cant
for a given bow and arrow combination is approximately proportional to the target distance squared.
That is, its impact is much worse at longer distances
than at shorter distances. Also, since the angle of elevation required for a recurve bow at a given target distance is greater than for a compound bow, the impact
of cant angle variation is more severe for recurve than
for compound. Aside from that, with compound bows
we usually have a bubble level to help us hold it at a
constant angle.
Note that it is not the average bow cant angle that
matters, but the variation of that angle from shot to
shot. It is okay to hold the bow at an angle away from
straight up and down, it just needs to be the same
every time.
I recently carried out a full study of the impact of
cant angle variation on an archer’s score. You can find
it in the Journal of Sports Engineering and
Technology at: The impact of lateral bow angle variation on an archer’s score - James L Park, 2021
(sagepub.com). In that study I modelled the cant
angle variation mathematically and from that predicted the score loss. I used a Mantis X8 device to measure the variation for many archers, from club archers
through to competitive archers on the international
scene, both recurve and compound.
I expected an archer’s cant variation to be normally distributed, and the data from the archers clearly
showed that it was. A sample is shown in the chart for
340 shots.
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For this archer, a competent recurver, the standard deviation of the normal distribution was 0.42
degrees. For a 72-arrow round at 70 m, he typically
scores about 650 points. As shown in my paper, his
score loss due to bow cant variation will typically be
about 16 points.
I measured several archers where their score loss
due to bow cant variation was greater than 25 % of
their total score loss, and a couple where it was about
50%. That is, the score loss due to bow cant variation
can be serious!
Naturally enough, I measured my own bow cant
variation, both with my recurve bow and with my
compound bow. With a recurve bow I score about 620
at 70 m and my bow cant variation standard deviation
was 0.47 degrees. With my compound bow I score
about 690 at 50 m, and my bow cant variation stan-

Archery Focus

dard deviation was 0.39 degrees. However, if I then
took more care than usual to watch my bubble level
through to when the release operated it dropped to
0.28 degrees.
In my paper I also calculated the maximum cant
angle variation possible to equal the world record,
assuming every other aspect of the archer’s technique
was perfect. This, of course, over-estimates the
required variation. The current men’s 90 m recurve
world record the variation must be less than 0.32
degrees. For the 90 m men’s compound world record
it must be less than 0.44 degrees. None of the archers
using recurve bows that I measured were at that standard. Several of the archers using compound bows
that I measured were at that level, but many were not.
That is, it is an area of serious score loss. So, what
might we be able to do about it?
For a compound bow, the obvious approach is to
watch the bubble level more carefully, right through
to the moment of release. Also, set the sight bar angle
so that the bubble is centred at the natural angle you
hold the bow.
For a recurve bow a bubble level is not permitted.
The best approach (so far) seems to be to try to be
very consistent in the way the bow is raised and drawn
for every shot. In particular, take care not to move the
head angle (especially) or head position from shot to
shot. Taking the same amount of time for each shot
also helps.
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Offering an Adaptive
Archery Clinic
by Randi Smith
Running a “try me”
clinic for archers who
have disabilities is a lot of
fun. It takes patience, creativity, preparation, and
hopefully, some volunteers! It also takes a willingness to think “outside
the box” and an ability to
adapt on the fly.
Once you’ve been
asked, and/or decided, to
do a clinic, you’ll need
some initial information. This article will guide you
through the information you’ll need and how you can
run the clinic. These ideas have worked for me and
I’ve done lots and lots of these clinics!
Initial Information You Will Need
• Where will it be held? It may be a gym or a park;
they may have a general idea, but want some input
from you.
• How many participants are expected? As you get
more information, make sure this is a realistic
number that fits with all of the other information
- space, equipment, time, etc.
• Ages & disabilities - You may not get specifics at
this time, but you can get a general idea. You can
find out if it will be young kids, adults, or a mixed
group.
• Format - Will it be one group for an extended
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•

•

•
•

time; more groups for a
shorter time; or will
archers be shooting just a
couple of ends and then
moving on?
•
Will there be other
activities going on? Other
activities may not make a
difference, but participants may be coming and
going and you are going
to want to make sure none
of the other activities are
set up in such a way as to make your activity
unsafe.
Equipment available - What kind, what size, how
much? Is the equipment appropriate for the
group? You’ll need to be aware of draw weights
and archer sizes. I always take a couple of very
light (both physical weight and draw weight)
recurve bows. Genesis bows are great for groups,
but they are physically heavy.
Who is providing the equipment? - target matts,
faces, bows, arrows, etc. If they are providing it,
make sure you get specifics so you can be sure it is
appropriate. If you are going to provide it, make
sure what you have is appropriate.
Volunteers - Are they available, will they need
training? (See note on volunteers)
Accessibility - Hopefully they have already
thought about this, but you’ll need to make sure
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the archers can get to the shooting area and
restrooms, weather protection, and water are available.
• Awards - Will there be scoring and/or awards? Do
you need to worry about them or will the event
organizers handle it?
Planning the Event (and sometimes before you
commit to do the event)
• If possible, visit the site. Find out where targets
will be, where the shooting line will be and the
shooters will be. Check for safety in all directions
and let the organizers know if they will need to
make any changes.
• If they are providing the equipment, try to see it
before the event. Even photos will do. Clarify who
will be setting up the equipment and make sure
they know what you want and need. Verify that
they actually have enough and it is in shooting
condition.
• If you are providing the equipment, do your inventory and figure out if you will need to add anything or do any repairs.
• Try to enlist a couple of your own volunteers/assistants. How many you need will depend on the
ages, disabilities, and number of participants. Volunteers that you know you can trust and that you
know they know what they are doing, will make
things easier for you. It works out well if you can
train one of your volunteers to train the other volunteers on the day of the event.
• Double check all of the initial information and
make sure nothing has changed. Find
out if they have specific requests. Some examples
may include wanting to keep some sort of score.
Warning
I also find that very often these events don’t run
as planned. The first year we did clinics at the
Endeavor Games, many of the kids were scheduled for their swimming events during the time
they were also scheduled for archery. The pool
happened to be in the same building, so the kids
would shoot a couple of ends, do their swim
event, and come back and finish. Other years we
had archers arrive late because of another event.
Make sure your registration coordinator and
traffic coordinator can handle stress and can
adapt if necessary.
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Note on Volunteers
At many events where clinics are offered, the
volunteers might have no experience with
archery. The organization hosting the event will
most likely take care of getting the volunteers,
but you will need to train them. It is actually
fairly easy to train the volunteers to help the
archers shoot, but you need to make sure the
organizers have them arrive early enough to get
trained. They need to know basic safety rules and
very basic archery. If they get there early enough
for them to shoot a couple of ends, it will help a
lot. Don’t expect the volunteers to be certified
instructors or coaches!
Keeping a list or tally of how many archers is fairly
common.
• If they want awards, make sure you know who is
providing them and determine how many you will
need.
• What you will need
• At least one table
• Chairs - for spectators, but also for archers who
need to sit to shoot
• Markers for the shooting line and waiting line
(paint is the best)
• Target matts and stands
• Bows, arrows, armguards, finger tabs or gloves.
If I’m using light bows and the archers are not
going to be shooting a lot of arrows, I may not
start with finger tabs. They can be more distracting than useful. I do always have them
available for anyone that does want them.
• Something to use for quivers
• Something to use for a bow stand or place to
put the bows when they are not being shot.
• Target faces and target pins. It’s more fun to be
able to hit the target, so we use large targets at
close distances.
• Safety flags or tape to mark off safety areas
• Pencils, pens, score cards, clipboards
• Depending on the location, you may need some
sort of archery curtain and/or some sort of
shade
• Awards
• Equipment for Adapting
• Release Aids - trigger releases with wrist straps
are the best
• Strapping - PT gait straps, webbing, elastic
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bandages - all of them will work
• Quad gloves - I use quad gloves from Active
Hands. They can be used to hold the bow. You
can also use strapping or other materials, but
the quad gloves are quick and easy.
• Have a tripod with a sight attached and something to use as a foot marker for archers with
visual impairments. Even easier, have a bow
stand/sight stand made by Archery Shooter
Systems . This stand can also be used to hold a
bow for archers who cannot hold their own.
• 550 cord for mouth tabs (make simple mouth
tabs ahead of time) I’ll include a picture and
directions

ing and pulling need to know the safety rules, the
basics of teaching, and they need to know how to
pull and carry arrows. (See note on volunteers)
• If the organizers want the archers to keep score,
this is a good time to teach the volunteers how to
score.
• With the volunteers who will be doing registration
and depending on the format, figure out a check in
system. They can get necessary record keeping
info (names, zip codes, etc) and assign a volunteer
to help each archer. You might need a designated
area for archers who are waiting to shoot.

As the participants arrive (In this section, I am referring to the volunteers by the jobs they are performing):
At the Event
• Have the participants check in with the registraFinally, the big day arrives!
tion desk. The volunteer at the registration desk
can assign a volunteer to help them or show them
To Do List for Before the Participants Arrive
where to wait until an instructor is available.
• Set up the shooting line, target line, and safety line
• Mark off the shooting area and safety areas with • The instructor can explain the process and the
safety rules to the archer. Depending on the expesafety flags or tape. Appoint a range captain whose
rience of the instructor, either they or someone
ONLY job is to watch the range and blow the
you have specifically assigned, can get the equipwhistle. If you have a large group, you may need
ment for the archer and determine what (if any)
two. Make sure they are communicating with each
adaptive equipment is necessary.
other.
• Train and/or orient the volunteers. After you’ve • The shooting line coordinator can assign a shooting spot (or lane) to the archer and the instructor
explained to everyone the process you’ll be using,
can help the archer get set up and ready to shoot.
assign specific jobs to specific volunteers. For
example, assign someone to the registration desk, • Once everyone is ready to shoot and the range is
clear, the range captain can give the signal to
someone as range captain, and someone as shootshoot. Archers will shoot their arrows with whating line coordinator. You can the do the training
ever assistance they need. When they are finished
for the specific jobs.
shooting, the bows can go on the rack, or if appro• You will also need instructors and arrow pullers.
priate, the archer can hold the bow in their lap.
For some archers, the instructor and the puller will
• When all archers have
be the same person
finished shooting, the
and they will work
range captain can give the
with one archer as
signal and the arrows can
long as the archer is
be
scored
and/or
shooting. Others may
retrieved.
need instruction for
• The process can be
only one or two ends
repeated.
and then only someWhen the archers
one to pull arrows.
don’t all arrive and finish
There may also be
at the same time, the
some who can be completely independent
shooting line coordinaonce they receive the
tor’s job is to keep track of
basic instruction.
which lanes are open so
• The volunteers who
that newcomers can be
are doing the instructassigned. In this case, the
A quad glove made by Active Hands . . .in action!
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• Awards for certain performances - maybe an
award for hitting the yellow or having all their
arrows in the red or better.
• Photos If you have an instant camera and someone
who can print photos as they are taken, photos at
a target (designated for photos) can be fun.
If scoring:
• You’ll need to decide on categories for awards. It
might be just high scores. It could be categories
based on age, gender, and/or disability. You might
include the type of bow (if more than one type is
available).
• Usually when I do clinics, I’ll have a general idea
of how I want to do the awards so I can get a count
of how many I will need. Then at the event I’ll
have the person doing registration include name,
gender, age, bow type, and any sort of assistive
equipment (wheelchair, chair, mouth tab, release)
on the scorecard. Then we can decide on the
awards based on who is shooting. I will sometimes
also add a novice division if I have both new
shooters and more experienced shooters.

A stand set up for a visually impaired archer.

coordinator can help with equipment, but it can be
difficult for them to do any other job. If the group
starts and stops all together, the coordinator can
sometimes have other responsibilities as well.
Awards
At clinics, awards are not always necessary; the participation is enough. If you are giving out awards, determine ahead of time what awards will be given and
how they will be given out. There are several different
ways they can be done - these are some ideas.
• See “Shooting a Mouth Tab” in AFm 23-6 for
instructions on making two different kinds of
mouth tabs. Prepare to give these out to any who
want them, to be taken when they leave as a souvenir.
If not scoring:
• Provide souvenirs to all participants - it’s usually
best not to consider these as awards. Sometimes
sponsors provide giveaways that can be given to
participants. You can also include information on
where to find more information and who to contact if they want to follow up.
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After You’re Done
Remember to thank your volunteers! As you’re cleaning up it can be helpful to either put aside or make
notes about any equipment that needs to be repaired
or replaced. Get it repaired as soon as possible and it
will be ready for next time. If you have time, you can
check with the volunteers and maybe the participants
and see what they would change for next time.
Contact Info
Active Hands—activehands.com (also available on
Amazon.com)
Archery Shooter Systems—bowhanger.com (if you
want the VI stand, you’ll have to specify that in your
order)
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How I Became
a Mental Coach
(in Germany)
by Markus Wagner
Mental coaching has been an integral part of sports
for a long time. Through sports and neuroscientific
studies and procedures, the real performance of our
brain is becoming increasingly understandable and
thus easier to relate to our sport.
Let's talk about the term "Mental Coach." First
of all, it is certainly necessary to say that this is not a
protected professional title, such as a craftsman, electrician, carpenter, medical doctor, teacher or whatever.
Anyone, really anyone can call himself “Mental
Coach” without having any education from this field.
I see this as quite complicated and also somehow dangerous. There are certainly differences to be aware of.
There are many schools or institutes that already have
very good educational programs. But there are unfortunately also the so-called mental trainers who work
in this area without any qualifications. If it's about
motivating a student, calming him/her down when
he/she is stressed during a competition, creating goalplans with him/her or just wanting to advance athletically, that might be enough. For me, however, it's all
much more.
As a mental coach, I
work much more intensively and also more
deeply with my students.
For me, one of the biggest
topics here is empathy. It
takes a very long time
(sometimes years) before I
have built up complete
trust with my students.
You can imagine that this
also makes the number of
my students quite manageable. Also, I am not
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really interested in making money. Here in Germany
it is quite difficult to work as a mental coach. Also I
work, in most cases and in principle, completely differently from other mental caoches. Most mental
coaches work on the output of the students. They do
exercises where the student may be able to concentrate and focus better afterwards, have a better focus,
better stress management, good hand-eye coordination, positive guiding principles etc. All of this is definitely important and necessary. But, even though I
also apply all of these things, I still have one (more
important in my eyes) area that I work on:
• How does our brain work during sports?
• How do we learn?
• How does our brain condition-process work?
• How can our brain correct mistakes?
• How does our brain process visual stimuli?
• What senses do we even have? etc....
There are endless topics here. I am dealing a lot
with the neurobiology of humans. I work with a very
good neuroscientist, with whom I regularly sit down
and present my thoughts to him, and he then explains
them to me from a scientific and medical point of
view. He is my "secret
informer in the background" you could say. I
also think that mental
coaches should already
have a reasonable education. Why? Well, working
with students in this field
also means that I have an
affect upon their personality. Unfortunately, many
people are not aware of
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this. Also unfortunately, mental coaching can also be
used for manipulation. I have also often asked why
large mental coaching concepts or large institutes
(Mental Management® in the USA or the "Deutsche
Mentaltrainer Akademie") are that present on the
market. Is it really due to the high quality of the
work? I am very cautious with a positive assessment.
Why? Well, these institutes have one thing in common: excellent marketing and not at least a good
financial budget in the background. This makes them
very useful for national and Olympic committees.
After all, they don't do badly. No! But it is, like many
things always only a wide offer, rarely a deep one. And
I maintain that I can only be really successful working
with my students if I "know" them absolutely and in
every way. So, I have students who I probably know
more about than their own parents or partners do.
And here I certainly benefit from my natural personality, which allows me to be very empathic. As a high
empath, I can understand the actions of my students
very well and get a very good picture of how and what
they think. Only in this way can I explain to my students how they can recognize and also use their own
potentials to become better. Most other systems have
very good tools for performance improvement but
rarely really address the student individually. They
have to see for themselves what and how they can use
it. The fact that they ultimately really improve is not
always because this new tool is that good, but because
they themselves learn something new, which always
leads to a re-conditioning or re-focusing, which then
let results in an increase in performance.
Unfortunately, less people see this circumstance.
Unfortunately, I can’t live in Germany easily from my
coaching and therefore still go “normal” a normal job.
My wish or better dream is to work as a full-time
mental coach one day. Let's see what the future
brings. Sports psychology is my world. That's what I
live for. That's what I am.
But let us have a look at the education I got here

in Germany in more details. The main topics here
were:
Mental Trainer in (Competitive) Sport
Program Contents
• Basics of Sports Psychology
• Cognitive and Emotional Aspects of sporting
activities
• Mental Training (MT)
• Psychological acquisition of knowledge and goal
setting in sport
• Mental Skills Training
• Stress Management and Relaxation techniques
• Motivational training
• Activity profile
This course took around 8 months to complete. It
was only offered in an Online-Version. I got all the
books regarding this education via post and so could
learn it by myself and via Online-Video-Chats with
the teacher. It is a State-approved and Approved
Distance Learning Program.
The costs here were around US$1000.
The final test I made under control of the institute by Video-Chat (so, no cheating possible). I had a
written part (multiple-choice-test) to finish and a
Q&A by the teacher/tester via Video-Chat.
https://www.academyofsports.de/de/
A couple of years earlier I took another certificate
program:
Certified Psychological Advisor
This program was much “bigger” and the topics were
more “clinical:”
• Psychology of personality
• Psychology of personality
• Child and youth psychology
• Developmental psychology
• Marriage and family psychology
• Counseling concepts and methods
• Psychopathology
Continued on the Next Page
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• Ps yc h o t h e r a p e u t i c
practice: anamnesis
procedures and diagnostics
• Individual therapy:
practice and supervision
• Group therapy: practice and supervision
• Psychotherapy
in
naturopathic practice
For this program I attended daily (MondayFriday and sometimes Sunday) classes for two years in
a (private) university in Cologne. At the end I had
two choices to finish this course. The first one: I could
have taken a test at the official “Health Office.” After
that I could have work as a Therapist in
Psychotherapy. The one I choose was a “State examination.” Because of this I am “just” a Certified
Psychological Counselor. The costs for this program
were around US$15,000.

For me it was never
my goal to be a therapist. I
much prefer to work with
people, find their potential, show it to them and
help them use it for themselves.
If you have any questions regarding “Mental
Coaching in Archery” just
feel free to contact me any
time you like: markus.jo.wagner@gmail.com
Many kind greetings from Germany
Markus

Coaches, Do You Want “Even More”?
In this sequel to More on Coaching Archery Coach Steve Ruis
addresses a full range of coaching levels and subjects, supplying tools
and new perspectives for archery coaches at all levels.
Topics include: how to teach using a release aid the right way, why it is
imperative to shoot “in the now,” how to deal with archers of different
personality types, how to establish when an archer is relaxed and balanced, what to look for when observing archers, how to practice effectively, how compound bows mislead archers, how to use video, what’s
wrong with competitive age categories in youth archery . . . and much,
much more, More than half of the chapters in this book have never
been published before.
Get your copy of Even More on Coaching Archery today!
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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Coping with
Target Panic
Some Mental Skills to Help You
Focus, Be Strong, and Increase your
Enjoyment
by James Swan, Ph.D.
Your accuracy, strength, and enjoyment of archery
and life itself is based on concentration, health, and
coordination. Once you have the basic challenges is
how to develop and your strength and you are confident with your equipment,
There are moments in all sports when mind and
body melt together, Things seem to slow down.
Concentration is focused and you effortlessly execute
with precision. Other times you wobble and miss
uncontrollably. The first is called “the Zone,” and the
second “target panic.” These are those times when you
are overtaken by fear, anxiety and even guilt, (especially in hunting). If you find yourself unable to manage your excitement and execute your shooting
successfully, you’ve got “Target Panic” or “Buck Fever”
as its called in hunting.
After good physical conditioning, at least 90% of
success in most sports is mental-emotional. I started
learning sports psychology
in high school when I was
kicking a football and hitting golf balls and I was
participating in Michigan
state golf tournaments.
Later, in college, I was a
place-kicker playing rugby and I almost made the golf
team.
Later, I got a Ph.D. in psychology and began
training in martial arts. In the early 1970’s I moved
from Michigan to the west. There I began to explore
various modes of mind-body health ranging from traditional methods to old ones, such as I described in
my last article. At the University of Oregon I taught
psychology and was an adjunct to the counseling center, working with athletes, including Olympians, in

many sports. This also included producing a weeklong conference on new sports psychology with 1000
people attending , and a five thousand-person pro
track event with aspiring athletes.
Even later, I ran a holistic health center in Seattle
and worked with many serious athletes. In San
Francisco I produced large holistic health expos up to
14,000. I do not have a license to do work on people,
but I certainly want to tell you a little about what I
have learned.
This article is a synthesis of what I’ve learned in
what is called sports performance psychology.
Basically, “target panic” is a form of performance
anxiety. It can differ greatly from archer to archer and
intensifies when shooting a live animal is involved,
e.g. “buck fever.” The emotional issues associated with
killing an animal can influence some people’s shooting. That’s one reason why some tournament shooters
can’t hit the broad side of a
barn
when
hunting.
Hunting of all kinds is
becoming more challenging
these days. Current we have
about 6 million hunters in
the U.S. which is a real
decline. And there are some efforts to really clamp
down on hunting, like limiting use of cars visibly carrying any animals taken.
Addressing the Situation First, you should feel
comfortable with your equipment. Can you easily
draw and hold a bow long enough to be consistently
accurate? Can you hit targets consistently at a reasonable distance? Is your bow sighted in properly? Do
you use sights or not? Having the right equipment

“After good physical
conditioning, at least 90% of
success in most sports is
mental-emotional.”
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“Perfection is rooted in mastering mental and physical skills.
Each time before you begin
shooting, sit down and recall a
time when you shot your best.
Then carry that feeling of confidence into your shooting. How
you shoot is more important
than how much you shoot.”

strengthens your confidence.
Then you have to find
your own best method for
sighting. Some people
shoot with special marks on
the bow to help with distances. Others shoot entirely with intuition/instinct,
while others use bow sights.
Practice helps build
confidence, but repetition
alone
isn’t
enough.
Perfection is rooted in mastering mental and physical skills. Each time before
you begin shooting, sit down and recall a time when
you shot your best. Then carry that feeling of confidence into your shooting. How you shoot is more
important than how much you shoot. Enter every
shooting session with a positive attitude. If you find
you don’t have one, start over. If it doesn’t come, it is
okay to go home. Sometimes work or personal affairs
intrude heavily on your life and the desire to shoot
arrows won’t necessarily make those go away.
To develop a positive mind-set, before you take a
shot, consider the following:
• Check the regs. Do you know the course? Can you
determine if anyone could hide behind a target. If
hunting, do you have the proper license and is the
game in season? And in this case I learned one
example of how to deal with this from a former
friend who taught college. Each fall he loved to
hunt but he did not want to kill. So what he did
was to see how close he could get to a deer and
then he used a very light weight bow – less that 20
pounds per pull and he bounced rubber-tipped
arrows off the butt of the deer, which first shot
with a camera.
• Always be aware of the ultimate trajectory of your
line of fire, whether from a rifle, a shotgun, or a
bow. If you can’t be sure the shot won’t endanger
anyone, don’t take it.
Know the maximum distance you can shoot accurately. With modern equipment, a skilled archer can
hit targets at 60-70 yards, but research finds the average archery deer is killed at 18 yards—much more
exciting to get close and know you can hit the kill
zone. Practice to find the maximum distance where
you feel confident to consistently hit the bull’seye/kill zone.
Plan ahead what you’ll do if you’re successful.
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Will you need help to get
the game out of the woods?
Will you need to hire someone?
The key to consistent
peak performance isn’t so
much willfully bearing
down, but more attaining a
focused mental state of
mind-body coordination
where intention and execution originate from a conscious decision that seems
to happen naturally. Before
getting to actually concentrating, though, the basics
must be covered.
A Preliminary Exercise Sit down, close your eyes
and imagine yourself approaching the target as you
come into range. Now stop your action and see how
you feel about taking that shot. What’s your motivation? Is it for fun, enjoying nature, a tournament, food
or all of these?
Excitement is good. Fear of excitement is not.
Reacting fearfully to excitement reduces accuracy.
The following techniques help strengthen concentration:
1. There are two basic eyesight skills. One is “soft
eyes.” Learn to let go of the need to focus on detail
all the time. Instead, become aware of your full
range of vision, and look for anomalies and patterns. Then when you see the target, focus attention directly on the target exactly where you want
to hit. Chose a small zone in the bull’s-eye/kill
zone.
2. Think positively. Try an experiment. Hold your
bow supporting arm straight out in front of you
and make it strong, like you’re holding up a
weight. Ask a friend to push down on your arm to
determine your strength. Now hold out your arm
but think of it as a wet noodle. Have him test your
strength now. A weak mental image caused by fear
will increase anxiety that weakens you, reduce selfconfidence and make it more difficult to shoot
accurately. Anxiety weakens us.
Now pick a point on the target. Extend your
supporting arm and point it at the target. Then
hold your trigger finger hand next to your chin
and imagine a beam of light is flowing from your
trigger finger through the supporting arm to hit
the bull’s-eye. When aiming, always pick a spot on
your target and imagine the trajectory of your
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3.

4.

5.

6.

6.

shot. Actor Bob Stack,
who was a national
champion skeet shooter,
told me his aiming
imagery for shooting
skeet or flying birds was
to imagine a stream of
water as from a hose
coming out of his shotgun barrel to know how
much to lead.
Choose words to increase
focus. When you’re visualizing the beam of light
think of a word like
“bull’s-eye.” That positive word blocks mental
chatter that decreases your ability to be focused.
Control your breathing. Inhale slowly as you begin
drawing an arrow or bringing a gun to your shoulder. Hold your breath when you’re sighting on the
target. When it feels right, take your shot and
exhale.
Enlist a helpful witness. Most of us carry imaginary witnesses with us. A good witness is a wise
coach who helps you to improve your performance
or a critic who can work against your success.
Imagine someone you respect as a coach standing
behind you.
Develop your own ritual. To center yourself, focus
on your feet, then slowly raise your bow arm and
come to placement as your focus moves upward
until you are looking down over the shaft. Then
relax when it feels right. And then examine your
shot to see how your aim went.
Consider your clothes. Have you experimented with
testing the way that fabrics can influence you?
Some clothes can weaken you and weaken your
sighting. This is based on research with sensitive
people where muscle testing can be used to see
how a certain cloth can effect you,
https://www.healthline. com/health/muscle-testing. In general, test the strength of an outstretched
arm by stretching it out in front of you and have
another person push down on your hand as you
resist. Generally polyester weakens you and natural fabrics in general make you stronger than, say,
polyester. Put on a piece of polyester clothing and
see how strong you are. This kind of thing can also
affect overall mental concentration.
You might also consider the color of clothes
you wear. If they are bright or shiny colors they
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might affect your shooting,
or even draw reactions from
people nearby. Blue is generally the most “soft” color.
“The Zone” is a state of
mind where time seems to
slow and physical performance seems effortless—a
state of excitement and
focused relaxation. If you
get know that you’re
halfway there, because
adrenaline rush is the raw
material from which perfect
shots are made. Applying
these techniques brings that excitement under control; your senses come alive, scenes take on freshness
and nature becomes more enjoyable as you execute the
shot. This is what “hunter’s high” is all about.

“Enter every shooting session
with a positive attitude. If you
find you don’t have one, start
over. If it doesn’t come, it is
okay to go home. Sometimes
work or personal affairs intrude
heavily on your life and the
desire to shoot arrows won’t
necessarily make those go
away.”

Hunting Is Special
Once hunting was part of daily reality. I recall how
getting your deer was a very important accomplishment and people had guns and archery gear on the
walls of their homes. But times change, for example,
there is a growing number of vegans are found in the
US now – almost 10 million. Obviously hunting is
not part of their home’s culture.
By taking some responsibility for harvesting some
of your food, you’re participating in the food chain.
That usually makes you feel closer to nature, which is
good for mental and physical health. And, if you don’t
want to hunt, don’t feel guilty. If you do, be ethical.
My suggestion is that if you want to get started in
hunting, try hunting something like wild pigs. They
are dangerous and can get up to 600 pounds and can
really destroy farms as well as attacking people. Most
are considered substantial nuisances in many communities.
Bull’s-eyes in all your life, and be gentle on yourself as
you develop. And, always be safe.
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Want More on Coaching Archery?
Following up on his first coaching book, Coaching Archery, which was
written to help beginning to intermediate coaches, Steve Ruis has a new
offering to archery coaches everywhere. This time, the topics are on the
full gamet of coaching topics which range from the role of emotion in the
making of an archery shot, to teaching the shot sequence, to biomechanics,
and how coaches should treat their athletes (and one another) as well as five
major chapters on what is missing from the archery coaching profession.
If you are thinking of becoming a coach or already are an archery coach
and are looking for some new ideas and help with dealing with the logistics
of coaching, this is the book for you.
Get your copy of More On Coaching Archery today!
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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N ow A va ila b le !
The AER Recreational Archery Curriculum takes beginning recurve, compound, and traditional
archers from their first arrow all the way up to competing in major archery competitions. Detailed,
step-by-step instructions tell beginning archers how to become intermediate level archers and then
how to advance to expert levels. Each instruction includes an evaluation device so archers and coaches
can track progress.
The Complete Archer’s Guide is provided for student-archers of all ages who wish to be able to
see and read about what they will be learning but is not required for participation in a program using
this curriculum. The Coach’s Guide inludes the entire Complete Archer’s Guide with copious annotations and extensive appendices on what to teach and when and how to teach it.
The Curriculum is entirely flexible so Coaches and Archers can adapt it to their needs by changing the order of instructions or even replacing or augmenting them. Additional support is being provided to both Coaches and Archers at www.ArcheryEducationResources.com. All programs need to do
to adopt and use this curriculum is to purchase one copy of the Coach’s Guide. Get your copy today!

All of this is
included in here!

Available from Amazon.com
and ArcheryEducationResources.com!
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A New Way to
Look at Target Panic
by Steve Ruis
Since we are not even close to a definitive
explanation of target panic as experienced by archers,
I feel it is important to get every possible idea into
print, so that future investigators will have a place to
start from.
In this case I think a very good source for target
panic is in our emotions, or rather in our interpretations of our emotions.
For example, there is a bit of common wisdom
that if one is getting angry, venting that anger can
make things better. You don’t want to suppress it and
have it build up more and more until you explode.
This bit of collective wisdom is unfortunately wrong.
Scientific studies show that
expressing anger makes one
more angry, not less. This is
because we have gotten
emotions wrong from the
get-go. We have always
thought there is a sequence
in which a stimulus, say one
that evokes anger, triggers
an emotion that triggers a
physiological response, in
this case, the well-known
“fight or flight” response of
rapid heart beat, sweaty
palms, etc. In actuality this
is mixed up. The stimulus
evokes a physiological
response first then we associate an emotion with that
response, and we are not all

that good at interpreting those signals.
So, a likely sequence for target panic is that subconsciously we become anxious or fearful and out
heart begins to race and our palms sweat (common
responses to a fight or flight situation). But when we
experience these things, we can associate them with
negative performances we have had in the past. In the
past, when your game imploded right in front of you,
you became self-conscious, embarrassed, confused,
etc. so the symptoms are not far apart. You get into
what I tend to refer to as the “here we go again” scenario. The sensations evoke those negative memories,
by association, which makes us even more anxious,
which enhances the physiological responses even
more. This positive feedback loop takes you farther
and farther away from what
you need to do to shoot
well: focus on your shot
sequence in a calm and consistent manner.
Now
psychologists
haven’t studied target panic
to any great extent, but they
have studied panic attacks a
fair amount. One approach
to people who had frequent
panic attacks was to characterize those attacks as the
patients misinterpreting the
physiological signs (heart

“Now psychologists haven’t
studied target panic to any great
extent, but they have studied
panic attacks a fair amount. One
approach to people who had frequent panic attacks was to
characterize those attacks as
the patients misinterpreting the
physiological signs (heart racing,
palms sweating, etc.) and
assuming the worst: they think
they are having a heart attack or
are going to die and they
become even more stressed.”

50

Continued on the Next Page
Archery Focus

racing, palms sweating, etc.) and assuming the worst:
they think they are having a heart attack or are going
to die and they become even more stressed, which
makes their hearts beat even faster and their palms
sweat even more. The process feeds upon itself (it is a
positive feedback loop, after all) until they enter a
state of extreme panic.
The doctor pursuing this line of thinking trained
many of his patients to see that the initial response
was their body experiencing a small degree of anxiety
(for reasons unknown) and if they would just wait a
bit or do some relaxation exercises, they would avoid
a serious attack. The treatment turned out to be quite
successful and even applied to students who were getting exam anxieties, or job interview anxieties.
Another approach was to associate those feelings with
something good, e.g. ‘I love the feeling of competition
pressure, it means I am close to my goal!”
The key thing here, that we have just learned
recently, is that emotion doesn’t cause the sensations,
the sensation causes the mind to interpret them, often
by associating with an emotion, at which task we are
not all that good.
Addendum One of the more successful recent
theories regarding emotions is that we learn them!
We are taught how to respond to various situations by
our parents and guardians. Kids with calm parents

“The key thing here is that emotion doesn’t cause the sensations, the sensation causes the
mind to interpret them, often by
associating with an emotion, at
which task we are not all that
good.”
usually end up with calm demeanors. Kids with
explosive parents often end up with exaggerated
demeanors. As a young man, I had an explosive temper which I now believe I learned from my father. I
have since trained myself out of that. But that is a
whole different topic.
Target Panic Science . . . Finally
If you are interested, here is a good scientific paper on
target panic: To what extent can classical conditioning
and motor control systems serve as explanations to
target panic?
You can find it here:
https://varden.info/doc.php?id=5
Don’t be afraid, it was written by a college student
for a class and is not full of awkward jargon.

Are you tired from trying not to suck?
Are you . . . ?
Finding not sucking to be harder and harder?
Are you . . . ?
Tired of hear from your buddies about their winns and places when you
aren’t scoring anywhere close to them?
Are you . . . ?
Missing something from your game, you just can’t figure out what it is.
Then . . .
Why You Suck at Archery is the book for you! If you have read all of the
“how to shoot” books and attended the shooter’s schools but still find
something is missing, Why You Suck at Archery addresses not only why
you suck but what you can do about it.

 pages • ISBN ---- • US $.

Want to know why you aren’t as good as you’d like?
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Prominent in the
WAF Coaching Library!
L A R R Y WI S E
ON
CO A CHI NG A R C H ER Y
Larry Wise, one of the premier archery coaches in the
United States, is sharing his coaching wisdom, especially for coaches of compound-release archers but
also bowhunters. So, if you coach or want to “self
coach” yourself, there is now a new addition to the
coaching literature just for you.

The Watching Arrows Fly Coaching Library is a
effort to supply archery coaches with a literature, not
just on the shooting of arrows out of bows, but on
how to coach people to do that better.

The Watching Arrows Fly Coaching Library
Far More on Coaching Archery (2020)
Yet More on Coaching Archery (2020)
Coach Yourself! (2020)
Bob Ryder on Coaching Collegiate Archery (2019)
The Principles of Coaching Archery (2015)
Teaching Archery (2015)
Still More on Coaching Archery (2014)
Larry Wise on Coaching Archery (2014)
Archery Coaching How To’s (2013)
Even More on Coaching Archery (2013)
More on Coaching Archery (2010)
Coaching Archery (2008)

Available from Better Book Stores and
Online Booksellers like Amazon.com
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What It Takes
to Win
by Simon Needham
“The Art of Repetition” is the title of my first
book, and I was given free rein to come up with my
own title. When The Crowood Press asked for a second book my working title was “Archery First!”
Unfortunately this did not work for them and it was
agreed in the end that it would be titled “The
Competitive Archer.” I still consider “Archery First!”
a much better title. This is because if you want to succeed at anything you feel that is worthwhile, it should
be the first consideration on your mind during your
waking hours on whatever you are doing, or is being
done to you.
As I have suggested before, if archery comes
lower down the list of priorities than work, family,
and friends, then I feel it will lessen your chances of
success in archery.
When you look at winners at every level, (club,
area, state, country, continent, world) it always seems
to be the same ones at the top of the
results lists. Club champions through
to world champions. Your club champions expect to win as does the rest of
the club. When your club champion
goes to your area championships, they
may want to win, but the area champion expects to win, and so on at every
level. So it is by looking at what competitors are doing at every level of
being a champion that gives you an
idea of what it will take to get to the
next level. The club champion, will
probably practice more, have more
experience - therefore more consistency, and expects
to win as they are confident that they are better shooters than the rest of the club, the others of the club
may want to win, but are hampered by the notion that
they have to beat the club champion. Even before an
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arrow is shot the club champion has a mental advantage and the challenger a mental disadvantage. At
area level, and beyond the situation is the same, you
can gain and loose points on how you perceive your
opponent.
There is no doubt that quality of equipment,
training times, coaching and technique, play an
important part in getting you to the winners podium.
Perfect technique will not get you there unless you
back it up with a strong mental game. So what are the
switches that turn on that game?
Have a Plan
Using concepts from neurolinguistic programming
(NLP) look at the best in the world in your division
(anyone who is in the top 20). Find out how often
they practice, how many arrows a week they shoot,
how they practice; if you can, find video clips of them
shooting, see what they all do the
same. Look at their attitudes, they are
not hoping arrows will go in the middle, they know they will! Watch
matches and see if you can determine
who will win the match from body
language. As you start on your quest to
win, you may not be able to find the
time to shoot as long or as many
arrows as the world champions, but
you are modelling your form and look
on the best.
Learn what it feels like to shoot
consistent groups. The more you practice the more you will learn to understand what it
feels like to shoot consistently. During a practice
when you are shooting great groups, stop, step aside
and recall what you were thinking/feeling when you
Continued on the Next Page
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were shooting those great groups. For
me it is focussing without trying, almost
watching yourself without trying to
help to make a better shot. Letting my
subconscious shoot the arrow. To do
this you may well have to give your conscious mind a specific task, for me,
keeping my bow hand relaxed was my
conscious mind’s job, while letting the
subconscious make the shot. It is difficult to put into words, the feeling of the
shot that you know is going directly
into the ten. But this you must do and
you must write all of this down in your shooting log.
Then trying to create that feeling consistently
becomes a major goal.
You may well notice that on days when it is calm
and you think you will get a good score, it does not go
so well. Yet other days, when there is a breeze that you
need to adjust for and it goes much better. Your conscious mind is occupied with the breeze. It is realising
what your mind is doing/thinking and working on
being in that frame of mind when you shoot.
Watch juniors shooting, many shoot without
worrying about the outcome, they just shoot and
believe it is going to go well. I remember watching a
talented 17-year old shoot once. It was windy and we
were shooting 70 m, and he declared he was going to
shoot five golds, which sounded like bravado, but
then he went and shot five golds, it was not bravado
it was certainty. It’s that
attitude you are endeavouring to encompass.
How you behave in
practice and competition
should have the same characteristics, in that at both
you are just shooting
arrows! Take note of your
mannerisms
and
demeanour while you shoot in practice. Then make
sure you are that same person at competitions. For me
it is: being chatty, telling jokes, enjoying shooting, listening to archers talking about how they are shooting
well, telling others about how well they are shooting,
only watching archers shoot well. When you shoot
great ends or groups, photograph them, talk about
them, show the photos to others, (which you would
do at competition when scoring)\while keeping away
from archers who are being negative. The more you
talk about, think about, shooting well, the more likely

you are to be able to do it yourself.
Make sure you are the same at competitions, if you want to have a particular
persona at competitions, then you have
to be that way at practice.
Especially now that the whole
world is photographed continuously via
cell phones, you are able to preview
venues prior to travelling to them,
wherever they are in the world. This
gives you an opportunity to see and get
used to a venue before the event, so you
are comfortable with the vista when you
get there. There may be video footage of a previous
event being held at the venue, which may be able to
give you an idea of wind direction and lighting. This
allows you to mentally rehearse being at the competition venue during your training sessions. It is at your
training venue that you can gain a real imprint, of
where you train – smells, sights, sounds, feel, maybe
even taste? You can use this when you are at the event,
imagining that you are on your training field.
Work out a good training plan to get you to peak
for major events. I found for me a three week plan
included shooting loads of 1000 arrows week one, 600
week two, 300-400 week three. I maintained the same
training times but changed the pacing of arrows shot.
Training six days a week, with a plan of what I was
going to do every day, and an alternative if it was
required, either because of outside influences, weather, others at the venue, or
because of improvements to
equipment and technique
that become apparent during the sessions. You need
to remain flexible to deal
with situations in training,
this will help you at competition when things change
unexpectedly. The archer
who deals with changes better will gain points.
Keeping an eye on the weather forecasts can give you
an idea of what your training conditions may be like,
but is not until you get up in the morning and look
out of the window that you will have a better idea of
what you will be able to achieve a, so adjust your plan
accordingly for that day.
Make the best of all situations. As I live and practice in Scotland we get quite a range of weather, wind,
rain, snow, wind, calm and sun. We can get that all in
one day! (Not all the time) when the weather was

“Watch juniors shooting, many
shoot without worrying about
the outcome, they just shoot and
believe it is going to go well. It’s
that attitude you are endeavouring to encompass.”
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poor at competitions, it was
always worth the comment
that it was like shooting at
home. There was no point
in me complaining that
some archers around the
world could shoot outdoors
all year round in great conditions. I felt that the varying conditions gave me an
advantage.
Make sure that your
equipment is in perfect
condition, especially that
your fletches are not damaged. In the last week of
training I will log the consistency of each set of arrows
and rank them individually, ensuring I have the most
consistent ones for the event. Knowing which arrows
were the ones to use in ‘one arrow shoot offs’. I used
1¾˝ Spin Wings with 3 mm cut from the foot of each
fletch to give a slightly lower profile, but would have
a set of arrows fletched with full 1¾˝ Spin Wings for
when the there was little or no wind.

people talk themselves out
of shooting well, and put up
reasons why they do not do
so well. Only today I was
talking to an archer, who
has a good training program, doing all the right
things, is going into a competitions, but told me that
they think that they are
“Not good enough!” With a
bit of a chat about their
training program and the
quality effort they are
putting in, I was able to suggest that they were doing
okay, could do better, but deserved a good placing at
an event.
Psychology works. Step one is for you to believe
in the power of your mind. Once you truly believe it
works, incorporating it into your life and training, and
it becomes part of who you are. It is for this aspect
that you need a mentor. The more you tell others
what you are struggling with, the more it will become
ingrained in what you do, so do not do that. People
often bond in a group by sharing common difficulties;
archers do this all too often. The only person you
should talk to about how you are doing is your mentor, they will be listening to how you describe how
your shooting is going. They will be able to pick out
the phrases from your dialogue that need to be reformulated into a better way to reinforce how you
improve how you think. It is surprising how many
archers will tell you all the issues of why they do not
do well, those would be the first areas they need to
turn around and work on.
Winners walk onto the field of play knowing that
they have done everything they can to give their best
performance. This gives them their best chance of
doing well. After the event, they may well realise that
there is an area they can improve on, and that will be
worked on prior to the next event.

“In Scotland we get quite a
range of weather, wind, rain,
snow, wind, calm and sun. There
was no point in me complaining
that some archers around the
world could shoot outdoors all
year round in great conditions. I
felt that the varying conditions
gave me an advantage.”

What Competitive Archers Do
For my second book, I sent out questionnaires to
many of the top archers, which fortunately many
replied to. One of the many questions was about dealing with time away from family and friends. One of
the answers was that family and friends understood
that archery came first and that any family or friend
events would need booking in the diary, and even
then it was not assured that they could go. It is important that your family and friends understand that your
shooting comes first, and it is not that you like them
any less. But that to get to the top, archery has to take
priority over anything else. Given enough warning,
training times can be adjusted to allow for social
events. But competitions are fixed in the calendar!
The question and answer section at the back of The
Competitive Archer, gives a good insight into how
top athletes deal with a range of issues, and also gives
you a good idea of what it takes to get to the top.
Belief in what you can achieve. You need to be
able to convince yourself that you have the ability to
win. This has to be realistic, because banging your
head on the wall, telling yourself you are the best will
just not swing it. You need to lay out all the reasons
that you will do well; the amount of practice you do,
the quality of your shooting, the help you have to
improve, the facilities you have to train, etc. Many
Archery Focus
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Prominent in the WAF Coaching Library!

The Principles of
Coaching Archery
Volume 1

Surely there are principles to guide coaches of archery. Uh, like
“Be positive!” and “Never describe how they are doing it wrong,
describe how to do it right.” and . . . and . . . yeah, Steve Ruis ran
into the same problem. But he persevered and here is the first
extensive collection of coaching prionciples for archery coaches,
with explanations.
The Watching Arrows Fly Coaching
Library is a effort to supply archery
coaches with a literature, not just on
the shooting of arrows out of bows
but on how to coach people to do
that better.

The Watching Arrows Fly Coaching Library
Far More on Coaching Archery (2020)
Yet More on Coaching Archery (2020)
Coach Yourself! (2020)
Bob Ryder on Coaching Collegiate Archery (2019)
The Principles of Coaching Archery (2015)
Teaching Archery (2015)
Still More on Coaching Archery (2014)
Larry Wise on Coaching Archery (2014)
Archery Coaching How To’s (2013)
Even More on Coaching Archery (2013)
More on Coaching Archery (2010)
Coaching Archery (2008)

Available from Better Book Stores and
Online Booksellers like Amazon.com
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Remembering
Larry Smith
(1942-2021)
by Mike Gerard
Larry Smith developed a passion for archery at
a young age. So much so that he devoted his life to
the sport. Everything Larry did was connected to the
sport of archery in some way and he became a contributing factor at all the biggest events to come to
state of Utah. He and his wife Randi were inducted
into the Utah archery hall of fame in 2019 and are the
second Husband/Wife team to be inducted. Their
combined long list of accomplishments has reached
far and wide.
Larry graduated from Weber State University in
the early 80’s. In March of 1982 he married Randi.
The couple met while working for Wheel Power. The
happy couple hit it off and ran to Reno to elope. They
took two students with them as witnesses. The following morning, they married in Utah and remained
together for all Larry’s days.

In 1984 Larry and Randi opened a pro shop, Salt
Lake Archery, in Sugarhouse, Utah. The shop has a
large shooting range able to handle leagues, tournaments, JOAD classes, lessons, Boy Scout and NASP
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field trips and events. They also did workshops and
camps for Adaptive Archery that seem to make Salt
Lake Archery a hub of information and coaching.
Larry had been in a wheelchair since the age of sixteen.

In 1985, The Utah Hot Shots JOAD club was
formed. Randi and Larry started the Hot Shots for a
young man in a wheelchair named Gavin. It didn’t
take long for the club to blossom, and a number of
fantastic juniors came out of the area as a result.
Denise Parker joined the Hot Shots in 1985-86 and
at the same time a number of strong, very talented
young archers were also developed. Denise was the
first to attain the JOAD Olympian level for the Hot
Shots, but once she did it, the wall began to fill with
others who reached the highest level of accomplishment of the JOAD program.
For a great many years, the Utah Open was the largest
Continued on the Next Page
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Pro Archery event in Utah. The event started as a
benefit tournament for the Hot Shots, but soon
became a top pro event in the mountain west region
drawing the best in the world to compete. Everything
Larry and Randi did was a class act making their
events a draw for the best in the sport to come and
compete.

I moved to Utah in 1990 and met Larry and
Randi the same year. My son Dustin joined the Utah
Hot Shots and cut his teeth on JOAD with Randi
and Larry. As an observer, it was interesting to see the
bond Larry had with the kids. He was like a kid magnet! His calm nature and amazing patience made it
easy for the kids to like and learn from him. It was
easy to see that Salt Lake Archery and the Utah
Hotshots were dedicated to youth archery, adaptive
archery, and growing the sport in general.
Randi and Larry were called upon by USA
Archery to run camps for the Para Teams. Being who
they were made it easy to recruit high end help and
expertise. One could go to their camps and find Ed
Eliason and Joe Assy as instructors. The smiths were
always a class act and nothing but the best!
As a competitor, it was easy for me to see that
Larry and Randi were instrumental in bringing big
archery events to Utah. They started the Utah FITA
Archers and set up events wherever they could secure
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a field. Randy and Larry set up and ran the archery
event at The Utah Summer Games for 36 consecutive
years. They brought the USA Archery Indoor
National Championships to Utah requiring the rental
of the Salt Palace, a major convention center, because
of the number of competitors who came. They ran Ski
Archery events in the pristine cross-country trails of
Utah. They were a tremendous part of putting Utah
on the archery map. It is difficult to imagine the hours
spent on making great events for all of us archers to
enjoy. For that and many other reasons I will always
be in their debt. As if this weren’t enough, Larry and
Randi also took time to compete and enjoy participating as well. Larry still holds the national record for
the high score in his shooting class.
When he wasn’t doing something with archery,
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Larry liked to fish and ski and even coach basketball.
Those who were lucky enough to have known
Larry most certainly benefited from all of his generosity. Although we will all miss him, I’m certain he
would just prefer that we learn to hit what we are
aiming at. On the occasions that I do, I shall remember his quiet grin.
Rest in peace, Larry.

ConfessionsofanArcheryMom
Often poignant and always funny, Archery Mom Lorretta Sinclair has written
about her adventures guiding herself and three boys through the world of
archery. Navigating the shoals of coaches, equipment, tournaments, travel, and
a never-ending draw on her credit cards, she manages to find the bright side,
although not without some teeth gnashing thown in. Along the way she ends up
a mentor, coach (yes a real, as she would say, “certifiable” coach), road manager, confidant and, ever, a mom. Even the after effects of the tragic death of
her second son are bared as she writes.
Follow Lorretta’s family as they experience life in the snowy mountains of
Utah and the high desert of California, and survive everything from snow and
hail to extreme high tempertures accompanied by sandblasting winds while
just trying to shoot a few arrows.
If you are a sports parent, especially an archery parent, there is a great
deal of wisdom, humor, and even a few tears in following Lorretta on her journey.
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Gap Shooting: Aiming
for Versatility
by Charles Moffat
Most beginning archers when first learning the
sport aim off the tip of the arrow, which for our purposes we shall refer to as “Aiming Traditionally” or
“Traditional Aiming.” It doesn't matter what you call
it. But there are other ways to aim (or not aim) which
can help to make an archer more versatile in their
capabilities. Another way to aim is to use a sight, as
commonly seen on compound bows and Olympicstyle recurve bows.
A third way to aim, but less talked about, is Gap
Shooting. Not to be confused with Instinctive
Shooting, which is what toddlers and Lars Anderson
do, wherein the archer pulls back and shoots without
proper form and without really aiming in the normal
sense. Not that there is anything wrong with
Instinctive Shooting. For example, my 4-year-old son
is very proficient at it and can shoot floating bubbles
in the backyard with his toy bow and arrows.
However in my experience of practicing it Instinctive
Shooting is very often only accurate at point blank
range and almost useless at any distance further than
60 feet due to a more dramatic drop in accuracy when
compared to other aiming methodologies.
How To Gap Shoot
Gap shooting involves aiming not off the arrowhead
and not via a sight, but instead uses the gap between
the side of the bow and the target that is visually in
the distance within the bow’s “shooting window” and
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the archer then adjusts the height up and down relative to the side of the bow. Almost like it is an imaginary sight. Some more experienced archers out there
might already be doing this, but they might not even
know that this is called gap shooting (they might even
be confusing it with Instinctive Shooting).
In 2019 I had someone contact me asking questions about their aiming method, which turned out to
be gap shooting, but they didn't know the term for it.
I documented their email and my response at
www.cardiotrek.ca/2019/09/gap-shooting-intermediate-archery-skill.html
Where exactly on the side of the bow you are
aiming off really depends on the distance you are
shooting, the poundage of the bow, the weight of your
arrows, the form of the archer, and other factors.
However for the purpose of teaching gap shooting to
my students I devised a handy Gap Shooting Cheat
Sheet which uses an alternating pattern of dots,
which I apply to my teaching bows using a permanent
fine point marker (which can be washed off with soap
and/or rubbing alcohol if needed, and will wear down
over time anyway—see photo, opposite).
Why an alternating pattern of dots and not lines,
numbers or letters? The answer is: simplicity. Using
lines, letters or numbers is more complicated to draw
and potentially distracting to the archer. Dots are very
simple to draw. All the archer needs to remember is
which set of dots they are aiming next to with the gap,
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or which dots they are
aiming between, slightly
above, slightly below, etc.
The dots pattern on
the bow shown in the
image are placed where
archers will most often be
using them, for relatively
short distances: Roughly
25 yards or less. For
longer distances an archer
will need to switch back
to aiming the traditional
way off the arrowhead,
because at such distances
the arrowhead might be
visually above the target
anyway, thus negating the
usefulness of gap shooting.
Adjusting your aim
left and right is really just
a matter of giving more
gap or less gap. This ends up being very useful for
moving targets/adjusting for windy conditions.
At some point the archer may decide they no
longer need the dots to do gap shooting, in which case
hopefully they have memorized the shape and pattern
of the wood/etc on the side of their bow. Over time
they should reach a point where they are only subconsciously looking at the side of the bow and their eyes
are mostly on the target and the gap.
Note I don't recommend learning gap shooting
until the archer has reached at least an intermediate
mastery of proper archery form. For me this typically
means the student starts learning gap shooting
around lesson four or five in my lesson plan. Learning
gap shooting is relatively simple, in my opinion, but I
see it as an important step in the progression of going
from a beginner to an intermediate archer.
Why Learn Gap Shooting?
In a nutshell: gap shooting is very useful for shooting
at moving targets, but is also handy for any kind of
short distance shooting wherein you are aiming at
something where you either know the distance (and
which dots to use at that particular distance) or you
roughly know the distance because you've become
rather good at guessing distances. It is also handy for
certain types of trick shooting (see Volume 24, issue 5
of Archery Focus magazine for more on that subject).
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Why is gap shooting
so useful for moving targets? Well, let's consider
what it is like to aim at a
moving target the traditional way. You aim at the
target, line up the arrowhead . . . oh, the target
moved, you look back at
the arrowhead and adjust.
Oh, it moved again.
Adjust again. Shoot. Drat.
You timed it wrong.
With gap shooting
you just keep your eye on
target itself, and you're
mindful of the gap
between the target and
the side of the bow, but
visually you see both at
the same time. The result
is that there is significantly less lag time between
the target moving and the archer adjusting their aim,
resulting in the archer being better able to time their
shot accurately. Being able to shoot a moving target
accurately is mostly a matter of timing. (Similarly,
when the archer is moving and shooting at a stationary target it is mostly a matter of timing too, but
shooting while moving is a bit like learning how to
dance and the archer needs to establish a rhythm.)
Why Learn Multiple Aiming Methodologies?
Versatility. An archer who learns how to shoot off the
arrowhead (the “Traditional Way”) can shoot short,
medium, and long distances, but they are generally
horrible at shooting at moving targets. Knowing how
to shoot both the traditional way and via gap shooting
allows the archer to choose which aiming methodology they want to use in a particular situation, thus
increasing their chances of hitting the target by
choosing a method which is more advantageous to
the circumstances.
In a similar way an archer might learn how to
shoot longbow, horse bow, traditional recurve, and
that versatility of shooting styles adds to their knowledge of the sport and improves the archer's overall
level of skill. They might choose to specialize in a particular style of archery which is their favourite, but
knowing multiple styles and methods adds to overall
Continued on the Next Page
61

knowledge, skill and (I would argue) enjoyment.
If you've ever shot at a moving target it can be
very frustrating, but knowing an aiming method that
gives you more accuracy / better timing increases the
amount of enjoyment you can get out of the practice.
And let's face it, we wouldn't be doing this sport if it
wasn't enjoyable.
Happy Shooting!
Bonus: How to Make a Moving Target
On a windy day take a broken arrow or a stick and
insert it at the top of your target butt. Tie a string to
the end of the stick or broken arrow, and dangle from
the string a plastic coffee lid, water bottle or similar
object (recycle it when you're done reusing it). The
object should then swing in the wind like a pendulum, and you consequently just need to learn how to
time your release depending upon the speed it is
swinging.
When first learning this try to do it on less windy
days, but very windy days can be fun too. If the wind
is regularly 25 mph (40 kmph) or more, then it might
actually be too windy to do this at all.

Still Can’t Get Enough on Coaching?
In this sequel to Coaching Archery, More on Coaching Archery,
and Even More on Coaching Archery Coach Steve Ruis
addresses a full range of coaching levels and subjects, supplying
tools and new perspectives for archery coaches of all levels.
Archery Focus magazine Editor Steve Ruis’s first coaching book,
Coaching Archery focussed on serving beginning-to-intermediate coaches and is the best selling archery coaching book available. All of the subsequent books are addressed to all archery
coaches of all levels.
 pages • ISBN ---- • US $.

Available at Better Bookstores and Online
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Online Coaching
Resources: Visual
Impairment
by Ron Kumetz
Readily available coach education resources
for archery coaches are limited and the focus of the
available material seems to be elite athletes or those
headed in that direction. If every archery coach specializes in working with advanced archers then to
whom does a new archer turn to for guidance?
Equally important is that archers and prospective
archers come in many flavors: young, old, male,
female, “able bodied” and with some sort of physical
challenge. Whether you hope to work with the elite
or the neophyte, under-standing the needs of the
wide variety of students that turn up on your doorstep
is as critical as knowledge of form, equipment, the
mental game and other more traditionally recognized
coaching skills.
Fortunately, there are free and low cost sources to
help broaden our understanding of the basics of
coaching. Two of these resources are ukcoaching.org
and howtocoachkids.org.
UKCoaching.org
Ukcoaching.org offers a wide range of online
resources but uniquely provides a number of courses
which address athletes with specific needs. Some are
free and others, such as the Coaching People with a
Visual Impairments course which I completed (GBP
£16.99), have a small fee.

Coaching People with a Visual Impairment
https://www.ukcoaching.org/courses/elearningcourses/coaching-people-with-a-visual-impairment
Coaching People with a Visual Impairment is a concise yet valuable primer on working with athletes who
are visually challenged. It consists of 6 modules:
Module 1 – Introduction
Module 2 – Understanding sight loss and eye conditions
Module 3 – Creating an accessible environment
Module 4 – Guiding and communicating
Module 5 – Adapting your session
Module 6 – Safety considerations and next steps
While the whole course is full of useful information
and thought provoking ideas, I found a few modules
to be particularly noteworthy.
Understanding Sight Loss and Eye Conditions is an
interesting and useful explanation of various types of
visual impairment. While it certainly does not qualify
me to work as an ophthalmologist it is a terrific nuts
and bolts explanation of what the medical terms mean
including some video examples which help understand what a person with that condition can see (see
photos below).
Creating an accessible environment addresses the
awkward predicament of how to assist a person with
a visual disability without making them uncomfortable. At the most basic level the advice it provides is
Diabetic Retinopathy
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to simply discuss the individual’s abilities and needs
with them. It is no secret
to them that their vision
is im-paired so rather
than tiptoeing around the
issue a direct conversation
will help you understand
their limita-tions and
what they need from you
and what they require to
be safe and comfortable.
As the course suggests,
“Just Ask!”.
Other modules cover
material ranging from
how to promote your program in a way that is
friendly to the visually
impaired to making sure
that your facility is not
unwelcoming or even dangerous to those who are
visually challenged. All in all, I felt that the material
presented in the course was well worth the small fee
charged to access it. I probably could have done
research on YouTube and Google for free but that
would have taken much longer and there is no guarantee that the sources of such material are actually
knowledge-able.

to lose interest.
I am not a fan of participation trophies but
there is tremendous value
adapting the game to the
players. The example
shown in HTCC was
shrinking a soccer pitch
for small players but
allowing
miniature
archers shoot at sub-standard distances and at larger targets than are called
for in the rules has
tremendous value. Setting
attainable goals for your
young students is another
key point. Focus less on
winning and perfection
and more on incremental
goals such as keeping all
the arrows on the target or scoring better than yesterday.
All in all, Coaching Kids is a great primer on
what to expect if you take on the job of coaching
young archers and a quick reminder for the rest of us
to help keep the kids as enthusiastic about archery as
the first time they showed up in class. The howtocoachkids.org web site with some other presentations
on coaching girls and some age specific resources. If
they are as concise and informative as Coaching Kids
they will be well worth the time it will take to view
them.

Obstacles

HowtoCoachKids.org
Howtocoachkids.org offers a small number of very
short courses covering material relevant to, wait for it,
coaching kids. The longest (approx 30 minutes) is
“How to Coach Kids.” There are also shorter ones
about coaching girls and coaching particular age
groups.
How to Coach Kids
There is nothing earth shattering to be found in How
to Coach Kids (HTCC) but there is a lot of common
sense and examples of how kids are not just adults in
a smaller package. Having a many years of experience running a camp archery program it was no surprise that fun is the primary motivator for kids and
that setting them up for success helps keep them
interested. Finding ways to help them learn skills
without the activities turning into boring and repetitive drills is not a big surprise. As coaches we sometimes forget that though our sport has rules for
competition events, forcing kids to play by those rules
before they are ready can ruin the fun and cause them
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Check out these two informative and useful web sites
to add to your coaching knowledge at minimal expense!
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You Don’t Need a
Mental Game . . .
by Bob Ryder
It became quite obvious as I watched the
Olympic Games archery competition recently that a
number of really good archers shooting in both the
Team Rounds and the Individual Elimination
Rounds apparently didn’t think they needed a mental
game. Either that or they had never had their mental
game tested at that level with their heart in their
throat and grasping for any answer they could find.
For the record, the real title of this article is:
“You Don’t Need a Mental Game . . .
Until You NEED a Mental Game!”
These guys and gals we watched were clearly the best
of the best. They had all received the very best coaching their countries and the
Internet can provide, shot
hundreds of thousands of
arrows, acquired the finest
equipment money can buy
and tuned their equipment
ad nauseum in preparation
for the Olympics. All this
explains why there was not
much difference in the per
arrow average scores of the
competitors from top to bottom in the qualifying
round.
Some of the teams, including the U.S. team, traveled with their own sports psychologist in an effort to
keep everybody’s head in the right place, and I commend them for making that effort. I’m sure that most
had taken Mental Management Systems courses, and
some had even read extensively on the subjects of

mental training, coping with stress, and performing
under pressure. These are all important steps in gaining an understanding of and preparing for what’s to
come. This, however, was apparently not enough to
prevent archers from being negatively impacted by
the stress and pressure they faced in the team and
individual elimination rounds at the Tokyo Olympics.
While Brady Ellison and Casey Kaufhold had
already qualified for individual spots in the Olympic
Games the newly selected U.S Olympic Team was
forced to go to Paris just before the Games to compete in a last chance qualifying event where they
would have an opportunity to earn additional spots.
Our team came ready for the fight and successfully
earned the right to take
both a full men’s team and a
full women’s team to
Olympics to represent the
Red, White and Blue. In
doing so, the USA Olympic
Archery Team was one of
only six teams to qualify
both a full men’s team and a
full women’s team for the
2020 Olympic Games.
Only China, Great Britain, Japan, Korea, Chinese
Taipei and the United States of America qualified
two full squads.
With the scores they had put up in the Olympic
Trials and now qualifying a full roster, the team had
convinced me that they had both the skill and the
chemistry to put up a real fight at the Games. My

“Some of the teams, including
the U.S. team, traveled with their
own sports psychologist in an
effort to keep everybody’s head
in the right place, and I commend them for making that
effort. ”
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pride was not diminished at all when I saw the results
of the qualifying rounds in Tokyo. You expect there
will be some nerves, butterflies and warming up to the
archery’s biggest stage, especially for the first timers.
Everything is fun and games up to this point because
you must remember . . . the qualifying round is done
just to help you figure out where you’re going to stand
and who your dance partners will be as the competition heats up in the team and individual elimination
rounds.
Those of us who have coached teams to shoot in
both team and individual competition have discovered the not so startling facts that:
1. Practice Scores are an indicator of expectations for
Tournament Scores
2. Qualifying Scores are an indicator of expectations
for Elimination Round Scores
3. If you didn’t bring it with you . . . you’re not going
to find it here!
So, given these obvious truths, I went on a search
for an answer as to why we, as Americans, who were
so proud of the accomplishments of our team in qualifying six archers for the
Olympic Games and for
shooting well enough to
turn in excellent scores in
the official Qualifying
Round in Tokyo our archers
at the Tokyo Games, were
so disappointed in the
team’s overall results.
I was like Paul Harvey
in that I wanted to know
“The Rest of the Story”!
I’m almost embarrassed to admit how many hours I
studied the 230 pages of results from the Tokyo
Olympic Games. All this was in an attempt to provide a more enlightened examination of just what
happened.
What kept eating at me was my firm conviction
that the way to have peace of mind in this crazy game
of ours is to have a healthy competitive attitude. My
motto since I started competing seriously over 60
years ago was that “I don’t mind being beaten . . . but
I hate to lose!” A clear explanation of that motto is
that if I put up a fair representation of my skills on the
range and you shoot well enough to beat me . . . then
I will give you a sincere “Congratulations! You beat
me!” If I post a score that is well under my normal
expectations, and you come out on top, “I lost this

one. But he’ll have to beat me next time!”
I know that there are 30 Olympic medals given
out in archery that were awarded to people who did
not shoot for USA Archery. But were we beaten? or
did we lose?
I decided to come up with a formula to determine
the “Delivery of Expectations” to help us answer that
question.
The first thing I needed to do is to establish the
skill level of each archer on the field. You could look
at historical data from tournaments, world rankings,
scores shot when each archer earned their invitation
to the games over the last several years, but I thought
what would be fairer than to simply look at the qualifying round at these Olympic Games to establish
their skill level. Everyone shot at the same venue
under similar conditions on the same large stage. So,
I decided to establish the per arrow average of all the
archers; male and female and of the teams: mixed
teams, men’s teams, and women’s teams. I took the
scores from the qualifying round and divided it by the
72 arrows shot to come up
with the per arrow average
score. I decided that with
the spreadsheets I designed,
the per arrow average would
in turn become my expectation for each of the archers.
I then made a spreadsheet for Mixed Team
Round,
Men’s
Team
Round, Women’s Team
Round, Men’s Individual
Elimination Round and the
Women’s
Individual
Elimination Round each. For Mixed Team competition the per arrow average was determined by adding
the per arrow average for each competitor and then
dividing by two for mixed teams and by three for
Men’s and Women’s Teams. Next, I computed the
average score per arrow for each round of eliminations
for each archer and team. I then added each of those
average arrows per round together and divided by the
number of rounds shot to establish the average arrow
in the elimination rounds shot by each competitor
and team.
Finally, I divided the average arrow from the
qualifying round into the average arrow from the
elimination round to determine the “Percentage of
Expectation Delivered.” To complete the spreadsheets, I then sorted the spreadsheets based on the

“What kept eating at me was
my firm conviction that the way
to have peace of mind in this
crazy game of ours is to have a
healthy competitive attitude. My
motto since I started competing
seriously over 60 years ago was
that ‘I don’t mind being beaten
. . . but I hate to lose!’”
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Percentage of Expectation Delivered, high to low.
Since all the archers and all the teams were pretty
much in the same boat, we should expect everyone to
shoot approximately the same score per arrow in the
elimination rounds that they shot in the qualifying
rounds.
Join me in thinking back to all the victories you
and your shooters and teams and even your friends
have had over the years. Can you ever remember anyone ever saying: “I wish I hadn’t wasted all those hours
on Physical Training for Fitness, Physical Training for
Strength, Proper Nutrition, Shooting Form Training,
Building My Arrow Count, Archery Practice Scoring,
Equipment Experimentation, Equipment Set-Up
and Tuning, or Working on my Mental Game?”
Me either!
Want to see the comparisons of the “Delivery of
Expectations” of the archers and teams that competed
in the various elimination rounds.
• Table 1 is the Mixed Team Results ranked by
Delivery of Expectations.
• Table 2 is the Women’s Team Results ranked by
Delivery of Expectations.
• Table 3 is the Men’s Team Results ranked by
Delivery of Expectations.
• Table 4 (overleaf) is the Women’s Individual Elimination Results ranked by Delivery of Expectations.
• Table 5 (overleaf) is the Men’s Individual Elimination Results ranked by Delivery of Expectations.
I have highlighted the medal winners in gold and the
U.S. Teams and U.S. Archers in blue.
Table 1 shows our Mixed Team qualified with a
9.38 average giving an expectation of 37.5 points per
end but in the Mixed Team Round they shot an 8.63
average score which yielded 34.5 per end. That was
only a 92% Delivery of Expectation. The other teams
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averaged 95.7% with a low of 91.2% and a high of
98.9%, with the medal winners averaging a Delivery
of Expectation of 97.9%.
Table 2 shows our Women’s Team qualified with
a 9.12 point per arrow average giving an expectation
of 54.7 points per end but in the Women’s Team
Round they shot an 8.39 average which yielded 50.3
points per end. That was only a 92% Delivery of
Expectation. The other teams averaged 96.1% with a
low of 90.6% and a high of 99.7%, with the medal
winners averaging a Delivery of Expectations of
98.6%.
Table 3 shows our Men’s Team qualified with a
9.20 point per arrow average giving an expectation of
55.2 points per end but in the Men’s Team Round
they shot an 8.97 average which yielded 53.8 points
per end. That was a respectable 97.5% Delivery of
Expectation. However, the other teams averaged 97.9
with a low of 92.7% and a high of 100.8%, with
Medal Winners averaging a Delivery of Expectation
of 100.0%.
Table 4 shows the Women’s Individual
Elimination Round where our Ladies performed at a
Delivery of Expectation averaging 95.1% with a low
of 92.1% and a high of 98.6%. The only problem is
that the medal winners averaged a 100.2% Delivery of
Continued on the Next Page
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Expectation with a low of 99.3% and a high of
102.0%.
Table 5 shows the Men’s Individual Elimination
Round where our Gentlemen performed at a Delivery
of Expectation averaging a smoking 99.1% with a low
of 97.7% and a high of 100.9%. In very tough competition we find that the Medal Winners averaged a
101.4 Delivery of Expectation with a low of 101.0%
and a high of 102.1%.
If we are to examine the differences in per arrow
average, we should consider all the factors that may
cause an archer to perform better or worse in the
elimination rounds than they did in the qualifying
round:
1 . Equipment? No . . . I recall one archer experiencing a broken limb during one of the rounds but,
other than that, it’s unlikely that equipment would
be blamed for a change in performance for the
archers in general.
2. Physical Condition? No . . . If someone became ill
that may influence performance, but I am unaware
of any instances. Barring illness there is little else
that should affect a change of performance in this
category.
3 . Form? No . . . I can’t imagine anyone at this level
making any significant form changes between the
qualifying round and the elimination rounds.
4. Tuning? No . . . I believe some may have made
minor tweaks to their tune to get a little more forgiveness but that should have had limited positive
improvement and I can’t see anyone un-tuning
their bow enough to make a negative impact at the
Games.
5. Environmental Effects? No . . . Weather that was
experienced was shared equally in direct competition making it mainly a moot point.
6. Mental Game? Yes . . . Even if you do everything
right. You can read books, attend classes, keep a
journal, practice mental imagery, use positive selftalk, practice controlled breathing and improve
your ability to focus but if you don’t also manage
your conscious thoughts, the Demons will one day
find a chink in your armor. Once they do, they
have the power to prevent your body from doing
what you know how to do and even what is natural. It may simply show up as not allowing you to
complete the execution of your shot with your
normal timing. But it can get much more interesting. The point is that, at this level, this category
alone accounts for most of the miscues and performance deficiency between practice and scoring
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and between qualification and elimination.
It’s time to invest more of our preparation time in
helping each of the archers we work with to develop
their own mental game. It won’t be easy. The mental
game is not one size fits all. It is a plan that is broad
based and multifaceted and tailored by the individual
archers with their coach’s assistance to meet the specific needs of each archer. Let’s make sure our next
Olympic Team is prepared for the stress and pressure
they will be facing.
It is wonderful to have the Olympics showcase
Recurve Archery on the big stage, but it is time to see
Compound Archery included in the Olympics as
well.
Thanks again for listening to my thoughts. I hope
to see you on the shooting field.
Note This is not meant as a condemnation of our
coaches or the archers involved. I know the archers
gave it all they had and I’m proud of each and every
one of them. The coaches are to be applauded for
helping the team accomplish what seemed impossible
in qualifying a full team for the Olympic Games. I’m
sure that every coach involved did their very best to
prepare the team and every archer sacrificed greatly to
be as ready as possible for the ultimate competition of
their lives. Recognize that our team can shoot well
enough to compete with even the Koreans and by
developing new and innovative techniques in mental
training we just may get over the hump. I’ll even buy
the wheelbarrow to help our team carry the medals
home from the 2024 Olympic Games in Paris.
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The Mechanics of
Archery
An Historical Perspective
by Hugh D.H. Soar
An interesting title, one which invites the
question: how and why does a bow work? What are
the special properties of a piece of wood that creates a
viable weapon? A piece that returns exactly to shape
when bent, and having sufficient elasticity to cast an
arrow with sufficient velocity to clear a useful distance. In short, what makes archery happen?
A bowyer will tell you that it is his skill that fashions a piece of wood with sufficient elasticity to do
this and this is true, of course, but in this he has need
of the natural property of the woods he is using. He
has knowingly prepared a stave of wood that combines the two properties essential to a bow, those of
compression and of tension. Only then is it his skill
that will combine these in correct proportion, for
there is significant difference between the two properties in any piece of wood. Our bowyer knows that
stresses are disproportionate between the two—tension is more efficient than is compression—and his
finished stave must balance in that regard.
The weapon he creates consists of a back of tension, separated from a belly of compression by a neutral
layer, and it his skill that combines the two distinct
and proportionately varied stresses correctly to form
the typical D–cross section of the traditional English
longbow. Thus, the tension complement of the ’back’
is broadly half that of the compressive complement of
the ‘belly’ reflecting the effective property of each.
This tension diminishes as it passes from back towards
belly through this layer, disappearing altogether at a
neutral point—the neutral axis—before changing to
compression. The ‘neutral’ layer thus created between
the two competing forces may vary to accommodate a
particular grip if the bow is to be “bespoke,” aka made
to order to fit a particular archer
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This neutral axis can be determined physically
and with some degree of accuracy if the ‘section’ concerned is marked out, cut from card, and balanced on
a pencil or similar. When the point of balance is
established, a line drawn across the section will represent this neutral axis. If the geometric centre is also
marked, the geometric axis will be seen to vary from
the neutral.
An ideal section is one where tension and compression meet together “in balance,” i.e. without a
neutral layer since by separating them the neutral
layer diminishes the combined effect of tension and
compression. Demonstrating this, Engineering physicist C.H. Hickman prepared a section that placed the
neutral axis midway between back and belly, a rectangular ‘flat’ section (in effect the nascence of the
American Flat Bow). Each bow limb tapered evenly,
both horizontally and vertically from handle to tip ,
thus following an established engineering principle.
(See the accompanying drawing of a bow by Slazengers
employing this shape on the next page.) Put simply, by
selectively combining the properties of tension and
compression , shaping to recognised engineering
principles, and minimising a neutral layer, this shape
recognises and reflects the essential properties of
limbs, thus producing the ultimate, effective working
recreational bow.
It should be recognised, though, that the practice
of curving the edge of the lower limb for aesthetic
affect can materially affect the balance between the
two forces and make for poorer comparative performance.
We are of course familiar with the straight, or
angled, sides of the recreational longbow with its nonContinued on the Next Page
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working handle—the result of the introduced
“Buchanan dips”—and its curved base—a far cry from
the ogival “war-bow” section from which it is said to
have evolved, and one which more effectively marries
tension and compression.
Sadly, we have little knowledge of the adult recreational version of the bow used when the war-bow
was still extant; what we do have however is of considerable interest, and is in the form of two child’s
bows of the 16th century, recovered from Acton Court
in Gloucestershire. These are of two distinct sections, “recreational” straight sided
‘D’, and ogival or “miniature war-bow” in
configuration; possibly reflecting purpose,
i.e. short distance ‘prick,’ or target, and distance shooting.
It is the ogival section which is the
more effective in combining tension and
compression by minimising the neutral
layer, and this section shape has been used
by one early 19th century bowyer, John
Spreat of Bath. Interestingly it is quite similar to one of the two Acton Court bows.
Active at the same time was Spreat’s
nephew, also John, though probably
schooled in bowyery by his Uncle, the
younger John was conventional in his adoption of a
“D” section in his creations, distinguishing his work
only by the inclusion of two half terminals as decorative features on his handles.
Richard ‘Dick’ Galloway—whose skill in bow
making was second to none, derived his knowledge
from watching and imitating the practices of Scottish
bowyers—refers to the bows they made as “stacked,”
an embracive term distinguishing a bow by the depth
of its section, either “low” or “high.” He comments
that they did not use the term longbow; this was the
term used exclusively by the “gentry” who used the
“high-stacked” versions. In this article I have drawn
extensively from C. Hickman’s explanation in the
book containing his writings Archery the Technical
Side, and I will conclude by commenting on his
design for the ultimate bow which came with tapered
rectangular limbs or, as Hickman puts it, “two elongated bars of uniform thickness firmly attached to a rigid
mid-section of six to eight inches.” This describes the
archetypical American flat bow or ‘AFB’, in comparison with the traditional English longbow.
Does the one have a superior advantage over the
other?
The distinguishing feature is the absence of a
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neutral or graduating layer in the flat bow, or as some
might say, the artificial and direct association of tension and compression. It may thus be argued that the
relative thinness of the flat bow inhibits the fullest
advantage of these properties where the longbow section enhances each by introducing a neutral zone.
Hickman also does not extend his argument to comment on the ballistic curves of each. The “true” longbow, “working in the hand” has essentially one
ballistic curve; the flat bow with a non-working han-

dle evidently has two.
As Hickman illustrates mathematically and practically, if construction meticulously follows his design
by dispensing with the neutral layer and directly associating the two essential properties as he has shown,
technical advantage rests with the AFB.
Both theoretically and practically therefore, the
flat bow has advantage over its ancient and venerable
predecessor. What however it does not have is history,
and the power and glory of our defining English
national emblem, the mighty, all-powerful self-yew
English war bow and the bowmen who today choose
to tame its limbs.
Long may it be so!
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Want Lots More on Coaching Archery?

Two new collections of essays on coaching archery from Coach
Steve Ruis, guaranteed to stir your coaching juices and get you
thinking. Many of these essays have not been published before so
here is the only place you
will find them. These
essays are addressed to
coaches of all levels, so if
you enjoyed Coaching
Archery, More on
Coaching Archery, Even
More on Coaching
Archery, or Still More
on Coaching Archery,
you will like these, too.

The Watching Arrows Fly Coaching
Library is a effort to supply archery coaches
with a literature, not just on the shooting of
arrows out of bows but on how to coach people to do that better.

The Watching Arrows Fly Coaching Library
Far More on Coaching Archery (2020)
Yet More on Coaching Archery (2020)
Coach Yourself! (2020)
Bob Ryder on Coaching Collegiate Archery (2019)
The Principles of Coaching Archery (2015)
Teaching Archery (2015)
Still More on Coaching Archery (2014)
Larry Wise on Coaching Archery (2014)
Archery Coaching How To’s (2013)
Even More on Coaching Archery (2013)
More on Coaching Archery (2010)
Coaching Archery (2008)

Available from Amazon.com
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The Watching Arrows Fly Catalog
The Watching Arrows Fly
Coaching Library
Larry Wise on Coaching Archery
(2014)
by Larry Wise
For compound and
bowhunting coaches.
Archery Coaching How To’s
(2013)
by Steve Ruis
For those coaching out of their
area of experise and beginning-tointermediate coaches.
Even More on Coaching Archery
(2013)
by Steve Ruis
For all coaches.
More on Coaching Archery
(2010)
by Steve Ruis
For all coaches.
Coaching Archery (2008)
by Steve Ruis
For beginning-to-intermediate
coaches.

General Archery Titles
ProActive Archery (2012)
by Tom Dorigatti
For compound archers
wanting to be
really good.

Professional Archery Technique
Third Edition (2009)
by Kirk Ethridge
Primarily for compound and 3D archers.
Winning Archery (2012)
by Steve Ruis
For archers wanting to learn how
to win.
Archery 4 Kids (2010)
by Steve Ruis
Written for an 8 to 14-year old
beginner audience.
Confessions of an Archery Mom
(2011)
by Lorretta Sinclair
Stories of an Archery Mom coping
with three boys, all
outstanding archers.
Shooting Arrows (2012)
by Steve Ruis
Written to help adults cope with
their new sport.
Why You Suck at Archery (2012)
by Steve Ruis
Written for archers who want to
learn why they aren’t getting better
and how they can.
A Parent’s Guide to
Archery (2010)
by Steve Ruis
Written to help parents who have
children in archery.
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