
  [image: Cover Page of Ultimate Guide to Bowhunting Skills Tactics and Techniques]


  [image: Half Title of Ultimate Guide to Bowhunting Skills Tactics and Techniques]


  [image: Title Page of Ultimate Guide to Bowhunting Skills Tactics and Techniques]


  Copyright © 2015 by Jay Cassell

  All rights reserved. No part of this book may be reproduced in any manner without the express written consent of the publisher, except in the case of brief excerpts in critical reviews or articles. All inquiries should be addressed to Skyhorse Publishing, 307 West 36th Street, 11th Floor, New York, NY 10018.

  Skyhorse Publishing books may be purchased in bulk at special discounts for sales promotion, corporate gifts, fund-raising, or educational purposes. Special editions can also be created to specifications. For details, contact the Special Sales Department, Skyhorse Publishing, 307 West 36th Street, 11th Floor, New York, NY 10018 or info@skyhorsepublishing.com.

  Skyhorse® and Skyhorse Publishing® are registered trademarks of Skyhorse Publishing, Inc.®, a Delaware corporation.

  Visit our website at www.skyhorsepublishing.com.

  10 9 8 7 6 5 4 3 2 1

  Library of Congress Cataloging-in-Publication Data is available on file.

  Cover design by Owen Corrigan

  ISBN: 978-1-62914-398-9

  Ebook ISBN: 978-1-63220-794-4

  Printed in Canada


  Part 1

  Bowhunting


  Introduction

  With more advanced equipment, more land opening up to bowhunters (especially in suburban areas), and with deer numbers skyrocketing past the 30 million mark nationwide, it’s no wonder that the number of bowhunters has also increased—to almost five million at last count, out of an estimated 40 million hunters nationwide. At its core, bowhunting is a challenging sport, requiring constant practice and careful studying of the quarry. For a hunter to succeed, he needs to be at the top of his game. Everything must be right. The hunter must be downwind of his quarry; his scent must be kept to a minimum; his camo must blend with the surroundings and the foliage (or lack thereof); he must be able to get within bow range of the deer, which in most cases in around 30 yards; if hunting from a stand, his stand must be situated in a likely area for a buck or doe to travel—perhaps just off an intersection of trails, or in a funnel area between two knobs in the woods, or near trail that leads to feeding or bedding areas. Not only that, but the hunter must know his equipment. Even today, when compound bows and crossbows promote greater accuracy, the fact is that you must practice, and practice quite a bit, before the season. Shoot your bow from all angles—from your roof, uphill, downhill, sitting, standing, you name it. For when that moment comes and a big bucks suddenly materializes within bow range, you want to be efficient, and make a perfect shot. Yes, wounds can occur, but you want to cut back on the chances of that happening as much as possible. And when you finally do make that perfect shot, and you take the animal you’ve been envisioning all off-season, well, there is no feeling of accomplishment quite like it. Then, of course, later, when you sit down to eat a venison roast or chop or steak, you’ll know that this is something you made happen. Only you.

  In this, The Ultimate Guide to Bowhunting Skills, Tactics, and Techniques, I’ve pulled together a variety of bowhunting experts, including the likes of Peter Fiduccia, Steve Bartylla, John Trout, and Todd Kuhn. The expertise they bring to the table, the tips, tactics, and techniques they reveal, can only help but make you a better bowhunter, no matter what your current skill level may be. And that, in turn, will help you take more deer and, hopefully, share your improved bowhunting skills with others. And it doesn’t get any better than that.

  —Jay Cassell
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  Pursuit of the Perfect Arrow

  My first “bow,” hand-fashioned from a heavy willow branch, was as crooked as a dog’s leg. It was strung with cotton cord spooled on a wooden spindle that had been bought from a dusty mercantile in upstate New York. The cord was destined for my grandmothers clothes line.

  My grandfather, an outdoorsman, squirreled away the remnant twine on a hand-hewed header in a tool shed he’d built in the early 1920s. Its roof pitched and yawed, having grown temperamental, afflicted from decades of heavy snows and legume growth that enshrined the ancient structure. Teetering on its floor joists, its once firm stance had succumbed to the roots of a neighboring balsam fir.

  To a four-year-old, that shed held a unique fascination for a vivid imagination and a spirit for adventure. Rusty tin-lidded jars of milky glass held untold treasures: snelled hooks, brass buttons, curtain rings, and a pocketknife that was bequeathed to me when I turned old enough to handle it with respect and care.

  On the front step of this shed, my grandfather spun dramatic tales of his adolescence and fascination with the bow. Once he finished, I’d run off with that stick and twine in hand, searching for rabid grizzlies and other foe worthy of attention from my finely-crafted weapon.

  My first real bow was a Fred Bear. I remember it vividly. I stood tall in the backyard of our house in central Florida, my lemonwood Ranger a thing of beauty in the eyes of a youthful beholder. It had its share of nicks and scratches—all badges of courage etched by mighty warriors from distant lands who too stood tall behind this bow. Mighty men of stern resolve who’d fought hand-to-hand against overwhelming odds. They’d been bloodied in battles, but had emerged victorious. The spoils of victory were theirs.
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  Author on an early morning South Dakota turkey hunt.

  My knobby knees rattled as I strained to bend those limbs and stretch the frayed string. I longed to be a warrior, too. Years later, my mom told me the bow’s patina wasn’t earned in battle but from bouncing from one garage sale to the next. Nonetheless, for one scrawny kid, the seed was sown and the dream was born.

  Fast Forward

  Those who haven’t been exposed to archery often ask me why I shoot. For me, (and hundreds of thousands of other archery fanatics), the answer is relatively simple: I love it. For us, the bow and arrow are somehow addictive, casting a spell of intrigue and romance over those who shoulder it.

  I consider myself an atypical archer, shooting around sixty arrows a day on weekdays, close to double that on weekends. For anyone who drops by my house, it’s immediately obvious that I’m an addict. For starters, there’s a hundred-yard range in my backyard. Well-worn bag targets hang on pressure treated 4x4s, arranged incrementally and staggered at twenty, forty, sixty, eighty, a hundred yards. The ragged target faces are testament of the hundreds, if not thousands, of arrows they’ve been pounded with over time.

  Now that I live north of the Mason-Dixon line, there are occasions when the weather turns persnickety. When it does, I move indoors to my twenty-yard range in my basement. While my wife isn’t overly thrilled with the idea of arrows zinging around in the basement, I’ve yet to hit anything down there of real or sentimental value.

  Archery has since morphed into a lifetime pursuit of perfection—perfection in the sense of the human machine (that of muscle, tendon, and bone) mastering the mechanical machine (the bow’s components).

  [image: image]

  Cause for Intrigue: 100-yard backyard range.
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  Archery is a sport of solitude, not one given to crowds.

  As I mentioned, I have a hundred-yard range. A bag target hanging 100-yards away is a daunting sight. For most visitors, it holds such intrigue. Those uninitiated to the archery game immediately assume they’ve stumbled on a neighborhood gun range. Once I explain the function of my range, visitors are stupefied. The first question out of everyone’s mouth is “How far is it to that target down there,” there being the farthest target. And so begins my sermon on the virtues of archery.

  You see, archery is an odd sport—one of solitude. Not unlike that of the long distance runner. It’s a sport of seclusion and relative recluse for those who choose to participate. There are no referees, no umpires, or line judges. There’s no clock to run out other than when daylight recedes into night on a day’s hunt. There’s no overtime—no mulligan, handicaps, or cheering crowds. For team members, the uniform is a favorite brand of camouflage.

  Archery is a sport requiring discipline of the hand, head, and heart. You see, to excel you must train the hand through much repetition and discipline the head through mental calisthenics. And to really excel, you must possess a heart whose desire is to achieve.

  In engineering terms, a compound bow is a simple machine. It’s so simple, you’ll be hard pressed to name more than five or so components that actually move. In contrast, an automobile has more than 20,000 moving parts. But how could this mechanical contrivance, one of such rudimentary intent—that of casting arrows downrange—possess such a degree of intrigue for countless generations of archery enthusiasts?

  When the compound was first introduced, it was much maligned by traditionalists. It was, after all, like shooting a gun, right? Well, not so much. The modern compound, with its array of accessories, is at best only as accurate as the human machine throttling it.
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  A bowhunter’s team uniform is his favorite camo brand.

  While the act of drawing the bow isn’t too difficult, it is extremely challenging to do it with a complete concert of an amalgam of muscles. When working in perfect concert, the mind and body achieves flawless form and the perfect shot. While most believe that is defined as a “pie-plate sized group at twenty yards,” that is far from “perfection attained.”

  Achieving the perfect arrow with a compound is rare. No matter how good you get (or think you are), you can still improve. No archer can consistently hit the mark. In fact, it is for that reason we keep coming back to the sport. It’s what draws newbies and challenges the most ardent of archers to continue improving. It is, in its purest form, a lifetime pursuit of the perfect arrow.

  Making a Case for Compounds and Bowhunting

  Bowhunting has experienced unparalleled growth as a sport. A sport of meager beginnings, the first “compound” was kludged together by Holless Wilbur Allen in the mid-1960s. Allen’s contraption was a longbow with the limb tips cut off. He then lashed crude pulleys to the limbs and configured a makeshift string and cable system. Crude at best, the first “compound” cobbled together would be the predecessor of all that is “compound” today.

  Today’s modern compound is an astounding feat of mechanical engineering and materials science. From its meager beginnings in a tinkerer’s crowded Missouri garage, the compound has morphed into a stealthy, powerful machine capable of clustering arrows into tight target groups at exaggerated distances.

  Weird Science

  With the whirlwind of advances that we witness each year, it seems these machines are only physically limited by the imagination of those who use them. Advances in materials science continue, offering compound designers more options. Solid fiberglass limbs have been replaced by limbs reinforced and lightened with space-age carbon fibers. Carbon nanotube technology will be available in compound limbs within the next year or so, offering even more stout and resilient materials from which to design and build archery components.
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  The original Wilbur Allen compound bow advertisement.

  New copolymers blend resins with long-strand carbon fibers, and other proprietary fillers are incorporated into designs with improved performance. This slurry is molded into parts and assemblies that rival machined aircraft quality aluminum for structural integrity and are physically lighter.

  Scientific advancements in coatings have contributed to the rapid advancements in compounds. Progress in fluoropolymers, aluminum surfacing science, and elastomeric coatings have led to reduced friction on bow component surfaces, as well as resistance to wear. All of these have led to more mechanically efficient bows.

  Cam systems are modeled using complex computer aided design (CAD) programs that plot their efficiencies and match them perfectly to the compound’s limbs, riser, string, and cable systems. These programs can actually simulate drawing and firing the compound; enabling design engineers to predict where structural inefficiencies may manifest prior to cutting the first prototyping part. These efficiencies make a more rugged bow with higher mechanical efficiencies, tighter tolerances, and top-end performance while lowering the overall mass weight.

  Technology Rules

  As compounds have evolved, so has the sport of bowhunting. Modern compounds are capable of harvesting animals at dizzying distances. Consequently, the evolution of accessories and hunting tactics has accelerated to keep pace with the quantum leaps in bow performance.

  Early bowhunters carried compounds into the field that were capable “of astounding performance” (as one was advertised) comparable to lobbing arrows at 180 feet-per-second with a whopping 30-some foot pounds of kinetic energy. These modern-day compound predecessors limited the bowhunter to shoot distances of 20 yards or less. In stark comparison, today’s compounds are capable of shooting arrows more than 360 feet-per-second and carry over 100 foot pounds of kinetic energy. Today, a bowhunter’s effective range is limited only by his or her physical ability, not by his or her equipment.

  Beyond the bow itself, modern archery equipment has evolved, keeping pace with the advances in compound technologies. Sights, arrows, arrow rests, stabilizers, quivers, and other ancillary equipment have made the bow more efficient while increasing the enjoyment of shooting.

  Even with a bow’s impressive performance, it’s still a primitive weapon. So why bowhunt? Well, the answer is quite rudimentary. For me, bowhunting presents challenges unparalleled by other forms of hunting, and the up-close-and-personal style of bowhunting adds to the challenge. Having to slip within a short physical distance from the animal for a shot also adds to the excitement. Narrowing this distance also requires the hunter to be more skilled, both in woodsmanship and in the skill required to make an ethical kill shot. Neither of these are easy nor are they learned anywhere other than in the woods or afield.
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  A bowhunter glasses from his elevated perch.
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  Bowhunter glassing field from the confines of a ground blind fashioned from native prunings.

  Contrast this with hunting using high-powered rifles. Please understand first and foremost that I hold no prejudice or malice toward rifle hunters. I have hunted with a rifle and loved every minute of it. However, I prefer bowhunting. That being said, rifle hunting removes some (not all) of the woodsmanship factors—those skills requiring the hunter to negotiate close to his or her target animal.

  Spot-and-Stalk, Treestands, and Ground Blinds.

  The need to get close presents significant challenges, depending on your method of hunting—spot-and-stalking, tree standing, or ground blinding. Getting close using a tree stand or ground blind requires hours of scouting and surveillance. Each observation is used to paint a tactical picture of what a particular deer is doing.

  Once this is decided, the bowhunter can formulate a hunting strategy. But it doesn’t end once you’re committed to a specific tree or ground blind position—the game has typically just begun. Rarely does a new tree stand or ground blind position pay off with an animal. As you hunt and observe the movement of the animals, the strategy changes and so the hunter must evolve and adapt.

  The same rigors apply to spot-and-stalking. However, for me, spot-and-stalking is the most challenging (and rewarding) bowhunting technique. It demands incredible bowmanship, that of being capable of executing the most difficult of nontraditional shots. Nontraditional as in kneeling, seated, crouched, angled, leaning, and so on.

  Adding to the difficulty is the need to be physically capable of closing the distance between the animal and yourself. This may include literally hours of crawling, slipping, jogging, and anything in between. All require the bowhunter to be in top physical shape.
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  Spot-ancl-stalking requires an archer be able to execute shots from a number of positions.

  The challenge is not all physical, however. You must also consider the mental chess match you enter into with the animal and the environment. Every move made to negotiate closer to the animal is predicated on past experiences, those that educate the bowhunter on what can be done tactically and those that cannot be done tactically but are still successful. In most cases, sadly, the animal and the environment win the chess match. Whether the animal sees you or the wind changes, tipping the animal of your approach—you lose. That’s what makes it challenging.

  An Economy of Scale

  One of the last reasons folks are flocking to bow-hunting (both compounds and crossbows) is there simply isn’t enough contiguous ground on which to rifle hunt. Larger tracts of farmlands have been split, segmented, and subdivided throughout the past few decades. The family farms of yesteryear simply don’t appear with the frequency they once did. Challenging economic times have led to family farms being sold off in small plots.

  So a depressed economy has led to an economy of space for hunters. These plots, sometimes as small as a few acres and once a large aggregate of property, were hunted with high-powered rifles. Now, they no longer offer a safe opportunity to gun hunt. However, in contrast, these small tracts offer ample bowhunting space. In fact, my largest deer to date was taken on a postage stamp-sized tract of land in a neighborhood that was adjacent to a farm. These small tracts often times offer protected sanctuary for mammoth whitetails.

  An Abridged History of Archery

  Early historical facts surrounding the bow and its development are sketchy at best. As a weapon, it dates back a few millenniums As such, much of what is surmised about early archers has been discovered through archeological digs. To date, the oldest archery relics were unearthed in Africa. Arrowheads discovered in the area date back to approximately 25000 BC.
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  Large expansive tracts of land are shrinking at an accelerated pace.

  More than 5,000 miles south of Africa, scientists discovered a burial tomb in Italy containing a skeleton with a fragmented flint arrowhead lodged in the pelvis. Through carbon dating, scientists estimate that the flint dates back to 11000 BC. Ancient Egyptian drawings dating from 7500 to 5000 BC depict humans using early bows for hunting food and for warfare.

  Scientists estimate that around 2800 BC, the first composite bow (built from two separate materials glued together) was made of wood, tipped with animal horn, and lashed together with animal sinew and some type of ancient glue. The bowstring was made of sheep intestines, which launched very light arrows.

  In battles, early Egyptian armies utilized archers on chariots to outflank the enemy on the battlefield. The chariots and skilled archers proved too much for opposing foot soldiers and their handheld weaponry. Literature found in ancient China dated between 1500 and 1027 BC included the first description of crossbows built and used in China.

  Somewhere around 250 BC, the Parthian civilization (now modern Iran and Afghanistan) mounted expert archers on horseback. These archers developed an odd but highly effective battle technique. The archers would pretend to flee the battlefield, and the enemy would give chase. Once their opponents were in bow range, they would turn around on their horses and launch arrows back at the advancing army. Historians venture that this is where the term “parting shot” came from.

  Qin Shihuang, the first emperor of China, was buried with six-thousand life-sized terracotta figures, some of which modeled carrying primitive crossbows. In Rome, a fellow named Sebastian was the commander of the Praetorian Guards for the Roman Emperor. He was shot to death with arrows when his deep Christian faith was discovered in 228 AD. Oddly enough, after being shot repeatedly and assumed dead, he was found alive and nursed back to health by family friends.

  Once he was again healthy, Sebastian announced his Christian faith on the steps of the Emperor’s palace. The guards were ordered to beat him to death with their clubs. After he was pummeled to death, his body was recovered by friends (probably the same ones that found him the first time) and was secretly buried in the catacombs under Rome. Sebastian became known as the Patron Saint of Archers.

  Infamous Mongol warrior Genghis Khan was documented as utilizing composite bows of seventy pounds of draw weight and thumb ring releases to unleash the bowstring in 1208 AD. These bows were far superior to those used by other armies. These same Mongol soldiers would wrap silk cloth under their clothing as an arrow shield. When struck by an enemy’s arrow, the silk fabric wrapped around the enemy’s arrowhead, impeding penetration.

  In 1307 AD, the legendary William Tell refused to bow (in a display of indentured servitude) to the imperial power and was thus ordered to shoot an apple off his son’s head. Legend has it that Tell had another arrow hidden just in case he injured or killed his son. If he had, he was going to kill the government official who had ordered him to shoot at his son. Naturally, as the story goes, he successfully shot the apple off his sons head, sparing the official’s life, too.

  In 1346 AD, the French army included crossbow equipped soldiers. Their crossbows were powerful because they were drawn via hand crank. During the Battle of Crécy, Edward III of England led his army into battle against the French. The French were defeated handily when rain moistened their bowstrings the night before the battle, causing them to stretch. The waterlogged strings misfired and broke during the battle. The French, knowing the rain would compromise their strings, had placed them under their helmets during the rainstorm. The dry strings proved deadly.

  Both crossbows and compound bows were considered the most effective battle weapons throughout what is modern day now modern day Europe and Asia until the early 1500s when the musket was invented. The year 1588 AD marked the last time bows were used in warfare when 10,000 soldiers from the English fleet, armed with muskets, defeated the Spanish Armada which was armed with bows. In the latter half of the 1600s, contests of archery skill became vogue in England.

  In 1545, Toxophilus, a book about longbow archery by Roger Ascham, was published in London. Dedicated to King Henry VIII, it was the first book on archery written in English. According to legend, Ascham was a keen archer and scholar, lecturing at St John’s College, Cambridge. The premise of the book was his defense of archery as a sport fitting of the educated.

  The beginning of modern archery arguably dates back to 1879 when inventor Ephraim Morton of Plymouth, Massachusetts, was granted a United States patent for his wood handled bow equipped with steel rod limbs.
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  The patent Ephraim Morton of Plymouth received for a bow equipped with steel rod limbs marked the beginning of modern archery.

  Archery gained international exposure as a sport when it was included in the Olympic Games in 1904, 1908, and 1920. It was discontinued for a while, and then reinstated during the 1972 Olympics. Meanwhile, in 1934, the first bowhunting season opened in Wisconsin, and in 1937, the first modern sights were used in target archery competitions.

  In 1939, James Easton began tinkering with manufacturing arrows out of aluminum instead of the traditional wood. By 1941, Larry Hughes won the American National Championship using Easton’s aluminum arrows. Easton, of course, went on to found Easton Technical Products, which continues to be a leader in the archery industry. Easton produced its first trademarked aluminum arrows, the 24 SRT-X, in 1946.

  In 1942, Earl Hoyt, Jr. founded Hoyt Archery, Co. In the decades to follow, Hoyt’s company would go on to become one of the largest and most successful archery companies in the world. In 1951, Max Hamilton introduced the first plastic fletching, the Plastifletch, which marked the start of today’s arrow vane industry.
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  James Easton, inventor of the aluminum arrow.
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  Earl Hoyt, founder of the company that bears his name.

  Meanwhile, Fred Bear of Bear Archery introduced the first recurve bow in 1953. Previous bows were longbows, that is, bows with straight limbs. Bear’s recurve had oddly shaped limbs that were purported to improve accuracy and increase speed.

  By 1956, Earl Hoyt developed the first pistol grip bow handle, and Easton introduced his new XX75 aluminum arrow shaft in 1958. In 1966, Easton continued innovating arrows, extruding their X7 aluminum shaft. However, the largest advancement in modern archery is attributed to a Missourian.

  Holless Wilbur Allen was born on July 12, 1909. Allen was a tinkerer and avid archer. Legend has it that Allen had grown tired of the drawbacks of traditional bows and longed for something faster and a bit easier to shoot.

  So one day in his garage, Allen decided to cut the limb tips off his recurve and added two pulleys to decrease the amount of effort it took to draw the bow. With that, he had unknowingly launched the modern archery industry. His new prototype performed considerably better than his recurve, though it was very, very crude.

  On June 23, 1966, Allen applied for a patent titled “Archery Bow with Draw-Force Multiplying Attachments.” In December of 1969, the US Patent and Trademark Office issued Allen his patent (patent number 3,486,495). Allen joined forces with Tom Jennings, a revered traditional bowyer, to begin manufacturing of the first compound bows. Tragically, Allen was killed in a two-car collision on June 28, 1979.
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  Archery icon Fred Bear in his shop.

  In 1970, the compound bow and release aid made their national debut at the United States National Archery Competition. In 1971, Andy Simo, founder of New Archery Products (NAP), invented the first flipper-style rest, increasing archery accuracy ten-fold over shooting off a padded bow shelf. Simo’s NAP would grow into one of the largest archery accessory companies, offering a wide variety of over-the-top engineered shooting components. That same year, archery legend Pete Shepley founded Precision Shooting Equipment (PSE) in Illinois. Shepley, an engineer by education, worked for Magnavox as a product engineer. Shepley’s love for shooting led him to tinker with different designs. The company he founded continues to lead the archery industry in innovative engineering today.
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  Holless Allen’s original compound patent USPTO Patent 3,486,495 Archery Bow with Draw Force Multiplying Attachments

  In 1974, archery legend Freddie Troncoso invented the first dual prong arrow rest, elevating archery accuracy even further over Simo’s flipper-style rest. The year 1982 marked the first time compounds with actual lobe-shaped cams were introduced (previous compounds featured round wheels). The following year, Easton introduced the first carbon arrow shaft. From here on out, the timeline of improvements begin to blur as innovations are developed seemingly overnight and more archers and hunters become archery inventors and manufacturers.

  The Arch of Innovation

  Archery companies are pressured to one-up their products each year. Throughout the late 1960s and early 1970s, improvements in compound design were happening on an almost daily basis. The compound design was in its adolescence, and improvements came quickly and easily. These quantum leaps in technological advances continued through the eighties and nineties. The new millennium saw technological advances slow as the fundamental design of the compound had matured.
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  Andy Simo, founder of New Archery Products.
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  Precision Shooting Equipment’s founder Pete Shepley, today and circa 1969.

  As is the case with any industry, the bowhunting industry evolved in cycles and eventually matured. The improvements that followed became incrementally smaller. For instance, solar power was harnessed and collected in the late 1 760s. Swiss scientist Horace de Saussure was credited with building the world’s first solar collector in 1 767. Yet some 245 years later, our government still pitches “new” solar power green initiatives as though this idea is something new.

  As a student of the game of archery, I watch each year for new and innovative improvements, yet they have appeared less frequently in the past twenty years. Admittedly, small tweaks in design are made by manufacturers and then advertised as earth-shattering new designs. In reality, these are simple twists on current designs polished with marketing hype.

  For example, about ten years ago, one bow company espoused at length about their new and innovative cam system. Ads screamed of this breakthrough technology; cutting-edge science, engineering, and manufacturing melded together to form the ultimate power propulsion system for compounds. Well, truth be told, the design had been patented some twenty years earlier and never really marketed with zeal. So much for the latest and greatest innovation!

  When asked where I see the industry going in the next decade, I hesitate to provide a definitive answer. This is because, barring any new discoveries in materials science, the industry and their compounds have squeezed almost every pound of power out of the compound machine.

  Despite its limitations, the archery game continues to intrigue many. I’m hoping you’ll find something to your liking in this book—something that will enlighten or stir your interest in bowhunting.

  Up Close and Personal

  Humidity drapes on you like a warm, wet bed sheet. You struggle against gravity and impending sunrise, inching your climber ever higher. Your lungs offer their objection, burning as you quietly gasp to draw your next breath of this air you wear.

  Once you’ve reached hunting height, you settle into the pre-dawn darkness—one so dark you need a flashlight to find your pocket. Your heart pounds uncontrollably and your temples throb with each rustle of leaves and snap of a twig. The anticipation of what the first fingers of sunlight will reveal on the forest floor some thirty feet below is deafening.

  The acrid smell of repellent fills your nose and stings your eyes as it shoulders itself against the airborne horde that clouds around your head and hands. The early light stretches through nature’s mossy hardwood window shades, and you stare cross-eyed as a salty bead of sweat trickles down the bridge of your nose.

  Resolute to remain motionless, you battle the urge to brush it aside. Finally, it drips onto the standing platform with a gentle, yet discernible “tink.” Welcome to the archery opener and early season bowhunting!

  This precious time is what the fraternal brotherhood of bowhunters yearns for. To the uninitiated, this ritual is remotely odd and seemingly painful. To those of the order, those with unwavering resolve, it’s what defines our being. Adrenaline is our drug of choice. We are, proudly and passionately, after all, bowhunters. I invite you to join the ranks. Here’s why.

  Learn to Be a Better Hunter

  I’m not going to beat around the bush or sugarcoat this for any number of reasons; bowhunters are the best hunters in the woods. Don’t get mad at me; it is what it is. Consider the following.

  Close your eyes and picture the first days of the war in Iraq. Remote images of sorties dropping smart bombs filled our living rooms and dens. We cheered as bombs dropped several miles away found their way to the intended targets.

  Gun hunting, to me, is much the same. There you sit in a shooting house, covering a 100-acre agricultural field with a high-powered rifle. In stark contrast, a bowhunter has an effective range on a good day in the south of about forty yards. With this diminutive affective range, a bowhunter must get into a deer’s comfort zone, into their living room if you will, to deliver a lethal arrow.

  Scent Control

  Being a good bowhunter means being a master woodsman. As such, many individual facets must be considered and contemplated. Scent control is exponentially more important to a bowhunter than someone hunting with a gun. Make a mistake here with the wind and it’s over. Much has been written on the subject, so we won’t be laver the point.
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  Author and his Texas Axis deer.

  Stand Management and Etiquette

  Stand management is another consideration that’s critical. Several factors require forethought including shooting lanes, animal travel direction, sunrise and sunset, predominant wind direction, hunting height, stand orientation, and more.

  Stand etiquette is also of paramount importance. There are two distinct entities here: 1) management of yourself and 2) equipment management. Managing “yourself” refers to the ability to cloak yourself from an animal’s eyes and ears. This is not an easy skill to learn. Curbing or minimizing movement takes practice.

  Equipment management takes time to perfect as well. This affects your ability to setup your hunting platform (stand) in the most ergonomically and efficient manner. You must know how to place your essentials about the stand to make you as comfortable negotiating them as you are driving your automobile.

  Early Season Pattern ability

  A distinct advantage early season bowhunters have is that deer are very predictable now. While many hunters center their season’s hopes, dreams, and much-coveted vacation time around the rut, rutting bucks wander willy-nilly in search of breed-able does. This search may take them miles from their core area. Conversely, during early season, whitetails fall into a predictable pattern, one that puts grounding one in your favor.
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  Author with his Wyoming antelope.

  Early season deer are driven by the need to feed and rehydrate themselves. When the temperature rises, a deer’s metabolism goes into overdrive. As whitetail binge on readily available nutrition, their need for water increases. This need for water makes them susceptible. Locate their water and food source and you’ll find success.

  Go Where No One Has Gone Before

  As urban sprawl continues to cast its shadow across the landscape, whitetails are being pinched out of their natural habitat. No matter if you agree with urban expanse, more whitetails are forced to live within the confines of this urbanscape.

  Hardwoods, swamps, and other intimate places of refuge are diminishing. Whitetails are squeezed like frosting through a batter bag into backyards, small woodlots, and neighborhoods. The family farm and its corn fields and CRP succumb to suburbia, concrete, condos, and corporate America.
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  Author with an Illinois buck shot with a muzzleloacler, although he prefers archery equipment.

  [image: image]

  Author with a rare white deer—not an albino, but a completely white whitetail deer.

  Significantly more opportunities to hunt pristine areas where no other hunters have been before now exist. Moreover, we’re able to hunt very small tracks of lands where guns are considered off-limits. Along these same lines, the owners of these small tracts are much more likely to allow bowhunting than that of high-powered rifle hunting. In many cases, the animals are unpressured and relatively tolerant of humans and their presence.

  It’s Just Fun!

  Admittedly, shooting a gun has its distinct appeal. The smell of gunpowder and seeing a quarter-size group at 100 yards is satisfying. However, the thrill of attaining a shaft-to-shaft arrow group at thirty yards eclipses high-powered, magnification-assisted groupings.

  Archery and bowhunting can be addictive. It’s a sport that can be done year-round in most cases and is one the entire family can enjoy together. There’s an archery setup for any age, gender and skill level. It’s also relatively inexpensive to get into. Complete combination (i.e., bow, sight, arrow rest, arrows, and quiver) kits retail for as little as $199.


  Speaking “Bow”

  Merriam Webster’s definition of compound is “to put together (parts) so as to form a whole: combine.” In its simplest form, a compound bow is a combination of various components that, when assembled into a complete mechanical machine, produces a vehicle capable of sending arrows downrange at speeds that exceed those of a traditional bow.

  Anyone who has spent time around the archery game has probably learned to speak the “language of compounds.” For the archery insider, the jargon and odd nomenclature of those in the know comes easily.

  Typically weighing around four odd pounds, compound bows are capable of shooting arrows at amazing speeds. But to fully understand these incredible machines, it is important to understand the vernacular of the sport. Such oddities as “brace height,” “idler,” “eccentrics,” “tiller,” “cam lean,” “hysteresis,” “draw force curve” and so on can leave the head swimming in short order.

  Here’s an introduction to the compound and what you’ll need to know to fit in.

  The Fundamentals

  Compounds all share common components—those parts that make a compound tick.
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  Compound components.

  Limbs

  For a bow to propel an arrow, it must generate and store energy. Pulling the bow string generates this energy and the bow limbs store the energy. When this energy is unleashed and applied to the arrow, it is propelled downrange.
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  Split limbs versus solid limbs. Makers of split limbs claim advantages over solid limbs while solid limb manufacturers tout their limbs advantages.

  Limbs come in a number of styles. Most commonly, they are solid limbs. Solid limbs are simply one-piece units with a slot cut in the limb tip for receiving and mounting the cam axle and cam. Split limbs became very popular in the late 1990s. In theory, split limbs have several advantages over solid limbs.

  First, split limbs are lighter as the center section of the limb has been removed. Some manufacturers have gone as far as to claim split limbs have less aerodynamic drag, arguing that air flows between the limbs as they are thrust forward during the shot. They further postulate this makes the limbs “faster reacting” and thus the bow faster. For me, this is a stretch.

  Split limbs have a disadvantage as each is manufactured independently of others. As such, each limb exhibits its own flexure (the way they bend) characteristics. The problem lies in attempting to match a pair of limbs on the top and bottom of the bow. Independently flexing limbs can cause cam lean (see Cam Lean).
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  Riser configurations vary from one model and manufacturer to the next.

  Riser

  The functional purpose of a bow’s riser is to anchor the two limbs and offer a place for the archer to grip the bow. Risers come in a myriad of styles and shapes. However, there are three general geometries. They are: 1) deflexed, 2) reflexed, and 3) straight.

  When discussing riser geometry, one must consider the relationship of the shooter’s bow hand to the string.

  Each riser geometry offers both advantages and disadvantages. A reflexed riser positions the handle back toward the shooter. By moving the bow’s handle back further, the bow’s brace height (the measure in inches from a resting string to the bow’s grip at the farthest point) is decreased. As brace height is decreased, the bow’s power stroke is increased as the string must travel further before releasing the arrow.

  By increasing the distance the string has to travel, it also increases the distance the bow can accelerate the arrow (hence its power stroke). Thus, a shorter brace height generates more arrow speed. However, there are trade-offs for this added speed. By shortening the bow’s brace height, the length of the lever arm between the string at rest (referred to as equilibrium) and the handle is decreased. By decreasing this lever, it multiplies, or compounds, any shooter-induced errors.

  If the shooter torques the bow to the left during the shot, the effect of that error is multiplied downrange. Additionally, a shorter brace height and longer power stroke increases the time the arrow is physically on the string. By increasing the shot’s time, the shooter has more time to make slight errors in shooting technique. This, in turn, leads to errant arrow flight and delivery to the target.

  A deflexed riser is the polar opposite of a reflexed riser. Instead of the riser bending inward, the riser geometry flexes outward, away from the shooter. This increases the bow’s brace height, shortening the power stroke and slowing the bow’s top speed. However, while speed suffers, accuracy is increased as the riser’s length of the lever arm between the string at rest (remember equilibrium) and the handle is increased. By increasing this lever length, shooter errors are minimized. Additionally, with a shortened power stroke, the effect of shooter errors is diminished as the arrow is on the string a shorter amount of time. Traditionally, deflexed risers are typically found on target-style bows.

  Bows with straight risers are a compromise between reflexed and deflexed risers. Straight risers have a neutral geometry, that is, they are neither reflexed nor deflexed. Straight risers are a compromise for archers who want speed and accuracy but are unwilling to settle for the compromises of the reflexed and deflexed riser designs.

  Riser Manufacturing Processes

  High-end compounds typically have risers manufactured using a CNC (computer numerical control) machine. The CNC utilizes a complex computer program to automatically or robotically cut the intricate riser profile. Either solid aluminum billets are used or extruded aluminum blanks serve as the base material. Risers milled in this fashion are referred to as a machined riser. Machined risers are the most precise risers and demand the highest dollar in the bow market.

  Cast magnesium alloy risers are produced using conventional casting methods. These include sand castings, permanent and semi permanent mold and shell castings, investment castings, and die-castings. Production is fast and less precise than machined risers. As such, cast risers are found on lower-priced compounds in general.

  Forged risers utilize a manufacturing process that shapes metal with localized compressive forces. Depending on the manufacturer, forging can be performed “cold,” “warm,” or “hot.” The type of forging used is dependent on temperature. Forging produces a part that is stronger than an equivalent cast or machined part. Due to the complexity of equipment required to produce forged risers, few manufacturers opt to manufacture them.

  Cam System

  The basic cam system on a compound bow is made up of a string, one or two eccentrics (cams), and one or two harnesses or cables. According to Robert Norton and his Design of Machinery, “In mechanical engineering, an eccentric is a circular disk solidly fixed to a rotating axle with its center offset from that of the axle” (hence the word “eccentric,” off center).

  Bowstring and Cables

  The bowstring on a compound launches the arrow. Most modern bowstrings are made of advanced, man-made materials that do not stretch. In the past, compound bowstrings had a problem of stretching after being installed. When the bowstring stretches, it changes the timing and tune of the bow. As the string stretches non-uniformly, the cams rotate in an unsymmetrical manner, and one rotates out of sync with the other.
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  Various cam configurations exist. Each cam system offers distinct advantages. No one stand-alone cam system is perfect or offers the best of all worlds.

  Most compound bow manufacturers now use pre-stretched strings that do not stretch. Common bowstring materials include Dacron B50 (stretch equals 2.6 percent), Spectra (a composite ultra-high molecular weight polyethylene), Dyneema (high modulus polyethylene), Fast Flight S4 (high modulus polyethylene; stretch equals 1 percent), polyester, Kevlar (paraaramid synthetic fiber; stretch equals 0.8 percent), and Vectran (a spun fiber of liquid crystal polymer).

  Bowstring Serving

  The point where the arrow nocks (mounts) to the bowstring would wear very quickly, leading to failure, if not “served” with an additional wrap of serving material. Serving materials are typically made of nylon.

  Cables

  Compound bows utilize pulleys, wheels, or cams to load the limbs with energy. These are physically lashed together cables.

  Grip

  When we discussed the compound riser, we mentioned the grip. A bow’s grip is just that, a place where the archer physically holds the bow. Bow grips come in an array of shapes, styles, and construction materials. They range from very large to very demur. Grip style and shape is a matter of shooter preference.
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  Various grips range from the diminutive to the bulbous, each designed for individual tastes and preferences.

  Arrow Shelf

  Modern compounds have a horizontal shelf manufactured into the riser that contains the arrow and allows for the mounting of an arrow rest. Early compounds did not have an arrow shelf, and archers were often injured when a broadhead-equipped arrow would drop off early arrow rests and onto the archer’s hand.

  Axle-to-axle Measurement

  The axle-to-axle measurement of a bow is from the top cam axle (or idler wheel) to the bottom cam axle. Axle-to-axle measurements provide the archery consumer with a general idea of the overall physical size of the compound. Keep in mind that this measure does not take into account the eccentrics (i.e., cams and/or idler wheel).

  Berger Hole

  In an effort to standardize certain compound features so the mounting of archery accessories can be standardized (i.e., sights, stabilizers, and arrow rests), manufacturers drill and tap a Berger hole just above the arrow shelf. The hole is named after Victor Berger, who invented the “Berger Button,” an early plunger-style arrow rest. Most bow technicians center the arrow horizontally on this hole.

  Bow Sling

  This bow accessory mounts on the front of the bow’s riser to the stabilizer mounting hole. Because the compound bow lurches forward following the shot, slings serve to keep the bow contained or lashed to the shooter’s hand.

  Brace Height

  The brace height is the measurement, in inches, from the crotch (or throat) of the grip to the bowstring when the compound is at rest or equilibrium. In general, the brace height of a bow is indicative of how “forgiving” the bow will shoot.

  In most cases, a brace height of less than seven inches indicates the manufacturer is attempting to achieve fast arrow speeds. Brace heights over seven inches are indicative of more a forgiving bow (one more tolerant of shooter error). The distance between the string at rest and the throat of the grip determines the lever arm distance of a bow.
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  A bow sling provides confidence when shooting.

  Cable Guard

  Compound bows utilize pulleys, wheels, or cams to load the limbs with energy. These are physically lashed together with cables. The cable guard is a perpendicular rod that holds the cables off-center of the riser’s mid-line so they do not interfere with the bow’s string. Cable guards come in various sizes and configurations. Some are as simple as a rod with a slide. Others are machined parts with dual bearing equipped rollers that the cables track in.

  Cable Slide

  When a cable guard rod is utilized to manage the cables, many manufacturers use a plastic slide (or some type of thermoplastic) in which the cables are mounted. This allows the cables to slide along the cable guard rod via the slide almost friction-free.

  Cam Lean

  The buss cables are connected directly to the cable guard or rod. The cable guard keeps the buss cables from interfering with the arrow leaving the bow by pulling the cables off to the side. When pulling the buss cables to the side, the cams are affected on draw as they are pulled to the side. The result is what is referred to as cam lean. Longer axle-to-axle bows have less cam lean as the angle is not as acute, whereas shorter axle-to-axle bows have more cam lean as the angle is more acute.
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  Brace height measure determines how forgiving of shooter-induced error a bow will be.

  Cam lean is a relatively simple phenomenon. Cams are mounted on cam axles. As the bow is drawn, the cams are rotated and forces are placed on the cams, axles, and limb tips. As these forces are not equal, the cam is forced to lean to one side or another on the axle.

  No bow is void of cam lean. Some will argue that cam lean is bad; others relish it. While both arguments have merit, there is not, in my opinion, a definitive argument for one side or the other. I personally know a few top-level professional 3-D archers who introduce severe cam lean into their rigs to get perfect arrow flight.

  If you talk to a few other top-level 3-D professionals, they’ll tell you cam lean is the work of the devil. I’ll leave it up to you to decide for yourself as experience will be your best teacher. The one thing I can say without hesitation is this: Solid limb bows have less cam lean than split limb bows. This is due to the torsional strength and rigidity of the limbs at the tips. Split limb bows have less torsional rigidity and thus flex more and result in more cam lean.

  D-Loop

  When using a mechanical release attached directly to the bowstring, repetitive shots can cause wear and abrasion to the bowstring. In many cases, this can lead to breakage. Most archers attach a short length of looped cord to their bowstring. This looped cord, or D-Loop, allows attachment of the mechanical release to the loop, eliminating bowstring wear and subsequent breakage.

  Draw Weight

  The draw weight is the amount of force required to draw a compound bow. This is measured in pounds.

  Feet-Per-Second (FPS)

  This is the numerical measure of how fast a projectile is moving. In archery, it typically refers to arrow speed. Feet-per-second can be converted to miles-per hour by multiplying fps x 0.682 = mph.

  Grains

  This is a unit of mass measurement nominally based on the mass of a single seed of wheat. This method of measuring dates back to the Bronze Age.

  IBO Speed

  The International Bowhunting Organization, or IBO, established a standard for measuring a compound bows speed in feet-per-second (FPS).

  IBO Speed is equal to 350-total-grain-weight arrow (shaft, fletchings, nock, and point) shot from a bow with 30-inch draw length and the draw weight set at 70 pounds

  Idler Wheel

  On solo-cam bows, or bows with one cam, the top wheel is referred to as the idler wheel.

  Let-Off

  An advantage of the compound bow is its ability to load the bow limbs with energy and then reduce the weight at the conclusion of the draw to a manageable weight. This reduction in draw weight at full draw is referred to as let-off. Let-off is articulated in a percentage. If a bow has an 80 percent let-off, at a draw weight of seventy pounds, the shooter will be holding the equivalent of fourteen pounds at full draw.

  Mechanical Release

  This is a device capable of securing the bowstring during draw, which gives the archer a mechanical advantage over drawing the bow using his fingers. Multiple designs exist, however. Generally speaking, mechanical releases contain a set of jaws to grip the bowstring or D-Loop, a trigger, and some sort of wrist strap or grip.

  Nock

  A nock is the plastic (some may be manufactured of aluminum) appendage on the rear of an arrow that the bowstring slides into.

  Nocking Point

  The point or position on a bowstring that the archer positions his or her arrow prior to drawing and releasing it is known as the nocking point.

  Peep Sight

  Compound bows are typically aimed using a sight (refer to sight on the next page). Sights are mounted to the bow and are positioned at arm’s length when the bow is drawn. Peep sights are installed into the bowstring. This hollow, donut-shaped device allows the shooter to look through the hole at full draw and align his sight pins on the target. The peep sight operates much like a rear sight on a rifle.

  Quiver

  Dating back to ancient times, the quiver is a receptacle for arrows. Usually mounting on the bow’s riser, the quiver holds one to nine arrows. Quivers come in an array of sizes and shapes. Most are detachable from the compound bow. Quivers hold broadhead equipped arrows safely, shielding the razor edges from the shooter.

  Sight

  The archery sight is a relatively crude aiming device that is mounted on the bow’s riser. Three types of sights are available: 1) pins, 2) crosshairs, and 3) laser dot.
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  This concept bow offers 99 percent let-off. Most compounds are in the range of 60 to 85 percent let-off.
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  A mechanical release allows for precise release of the bowstring.
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  Arrow nock serves as the physical connection between the string and the arrow shaft.
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  Peep sights allows for precision aiming.
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  A hooded peep sight shades the sun on bright days.

  [image: image]

  Quivers provide safe and easy arrow access.
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  Modern sights are marvels of engineering. A quality sight makes accurate arrows easy.

  Silencers

  These are typically rubber appendages that either glue-on, stick-on, or mechanically attach to the compound bow in any number of positions along the bows framework. These appendages do little to quiet a bow’s shot noise or minimize vibration as they only add mass to the compound bow.

  Stabilizer

  The stabilizer is an accessory that mounts to the compound’s riser. A plethora of designs are currently available. Originally designed to counter-balance a bow’s mass for target shooters, modern stabilizers are now marketed as “vibration and noise eliminating devices.” While their value as a counterweight is undeniable, their ability to reduce vibration or noise is highly suspect.

  Tiller

  The tiller measurement is the measurement from the point where the limb meets the riser and the string in a perpendicular line. Each bow will have two tiller measurements and generally should be the same.

  Weird Science: Building the 400+ FPS Compound

  Like some strange spring ritual, archers annually migrate to local pro shops to pour over the newest of industry offerings. Undoubtedly when fondling the recent arrivals, the first words the faithful will utter are “how fast is it?” Like candy apple red muscle cars, no bow can be “too fast.” If it’ll peel the paint off the house with blistering speed, folks will flock in droves to it.

  The modern compound had its meager beginnings in the one-car garage of Missouri’s Holless Allen in the early 1960s. It’s hard to imagine that the anemic and frail recurve that Allen lashed with pulleys would morph into today’s compound powerplants.

  In the fifty-some odd years since, evolutions in co-polymers, metallurgy, and man-made fibers have been mindboggling. Synergistically, these scientific and engineering advancements have pushed the speed envelope right up against a brick wall.

  Even with these technological achievements, compounds still haven’t reached the holy grail of speed: the magical 400 feet-per-second benchmark.

  What the Desaguliers?

  France’s John Theophilus Desaguliers first described the phenomenon of friction in the 1600s. Friction, in an engineering sense, is the force that opposes the relative motion or tendency of such motion of two surfaces in contact. Okay, simple enough—stuff rubbing against stuff keeps it from moving freely.

  Friction, as it relates to bows, is the primary reason why compounds haven’t attained 400 feet-per-second. You see, it’s this friction that limits the efficiency of the simple machine we call a bow. Friction in machines produces unwanted side effects—those of heat, noise, and vibration. Admittedly, other factors contribute to energy losses, but we’ll not focus on these.

  Theoretically, if we could eliminate friction, or significantly reduce it, we could improve a bow’s efficiency and exceed the 400-feet-per-second barrier. So it’s this friction, or hysteresis, that we’ll minimize in our new theoretical 400-plus feet per second mega ground pounder bow.

  Bio-Kinetic Limbs

  Bow limbs are under two distinct physical forces when they are flexed. The face (i.e., the portion of the limb facing the shooter) is under compression (i.e., withstanding axially directed pushing forces), and the back (i.e., the portion of the limb facing the target) is under tension (a force that stretches or elongates a material).

  Human bones have complex internal and external structures, making them lightweight, yet exceptionally strong. One of the types of tissue that makes up bone is the mineralized osseous tissue, also called bone tissue. Osseous tissue gives bone its rigidity and honeycomb-like three-dimensional internal structure.

  To minimize friction and weight, our bio-kinetic limbs are molded using a carbon-to-carbon molecularly bonded matrix. Our artificial matrix mimics bone tissue’s honeycomb-like structure with a synthetic mineral component. Our new limbs are stiff in compression while offering little friction in the tension mode. Net Speed Gain: +13 fps

  Tri-Cam System

  The centerpiece of eccentrics will be a double pulley system mounted on our near-parallel bio-kinetic limbs. Our new cam system will provide a 5:1 ratio of movement between the bio-kinetic limbs and the arrow.

  To accomplish this, our cams (pulleys) will not rotate as complete disks, but as narrow rings sliding on a highly polished hollow cylinder only slightly dimensionally smaller than the cams. A single-cam will be centrally placed near the handle to reduce mass on the bio-kinetic limb tips. Raised micro-grooves will be machined into the cam groove surfaces. These grooves minimize string and cable friction by reducing surface area. Net Speed Gain: +8 fps

  Cable Guard and Pulley Bio-Cylinders

  Traditional pulleys have significant mass that has to start rotating, which uses up energy and adds to the weight at the end of the limb that has to accelerate as the arrow is released. In our bow, the conventional pulley or cam is reduced to a thin ring that rotates on a hollow axle shaft, about an inch in diameter, anchored to the limb.

  
    Off-Season Tune-Up and Storage

    Winter’s chill sets in, and the season has closed. Now’s a great time to drop off your rig for an annual check-up. Off-season service is both fast and inexpensive. It’s also an opportunity to avoid the crowds that jam shops prior to the next opener.

    Your local tech will put your bow in a press and remove the string. Once removed, they’ll check for wear, as well as check the axles, cam bearings, or bushings.

    Keep in mind that an inevitable wet weather outing can negatively affect the performance of these, so an annual checkup is prudent. Depending on your particular make and model, it’s a good idea to have them lubricate axles, bushings, or cam bearings as deemed appropriate.

    Prior to mothballing your bow, apply a generous amount of bowstring wax to the string and cables. Additionally, store your bow in a climate controlled space where it won’t be exposed to extreme temperature swings.

    When storing your bow, consider a quality hard case to keep it nestled in safety. It’s also a good idea to remove broadheads from arrows. Store these prickly critters somewhere other than with your bow. For some reason, their honed edges have a propensity for finding strings and cables.

  

  
    Taping Speed

    The International Bowhunting Organization (IBO) developed a standard formula for measuring arrow speeds. Arrow speed is tested using an arrow with a mass weight of 350-grains, a thirty-inch draw length, and seventy-pound draw weight. By using this formula, bow manufacturers rate the speed of their bows in a uniform manner. This apples-to-apples rating system allows consumers to compare relative bow speeds.

    The Archery Manufacturers and Merchants Organization (AMO) now known as the Archery Trade Association (ATA) developed a standard for measuring arrow speed. A bow must have a maximum draw weight of sixty pounds. The arrow must weigh 540-grains with a draw length set at thirty inches.

  

  The outside of the ring is grooved to guide the string or cable, and it rotates on the axle on a film of synthetic lubricating fluid similar to the synovial fluid in your joints, reducing both inertia and friction. Net Gain: +2 fps

  Nano-Tech String/Cable System

  Our string and cable system will take advantage of cylindrical carbon nanotubes woven into “rope.” Using nanotubes will exponentially decrease the string, cable diameters, and surface area.

  Reducing the surface area decreases surface friction and increases the string’s velocity. An anti-wear coating is bonded onto the surface of the cylindrical carbon weave nanotube strings and cables, which offers substantial protection. Net Gain: +8 fps

  Uni-Lite Aeros

  Arrow shafts will be considerably smaller in diameter and lighter than their traditional carbon counterparts (thus minimizing aerodynamic drag). Our shafts and their components (i.e., field points, vanes, and nocks) will be molded of one-piece thin-walled, radially woven composite. Field points and broadheads are molded into the shaft and of the same composite, eliminating the weight of the ferrule.

  Uni-composite components reduce arrow shaft weights and increase arrow speeds while minimizing the criticality of arrow spine. Vanes are replaced with integrally molded ultra low-profile airfoil equipped fins that high-speed spin-stabilize our low mass Uni-Lite Aeros. A pulverized magnetic dust is added to the radial complex to enhance arrow rest performance. Net Gain: +18 fps

  Magna-Force Arrow Rest

  A powerful magnetic field will levitate our Uni-Lite Aeros without any rest-to-shaft contact. Floating in this field, the arrow will leave the bow in a friction-free state. Pulverized magnetic dust in the arrow shaft provides the repulsion force. Net Gain: +8 fps

  Zero-Resist Release

  Much like our arrow rest, the centerpiece of our mechanical release will be a powerful magnet that holds our Nano-Tech string during the draw cycle. As the trigger is engaged, the magnetic field releases the string effortlessly, increasing string velocity and ultimately arrow speed. Net Speed Gain: +2 fps

  
    Post-Hunt Checklist

    You labored from dawn-to-dusk on your stand, struggling to remain motionless while aloft in your whitetail haunt. Or conversely, you scratched and clawed your way up, negotiating nauseating miles of altitude challenging terrain, in pursuit of your trophy.

    At day’s end, the dirt under your nails, melded with the sweat and blood soaked soil that’s been ground into the cracks of your palms, usher credit to your resolve to “just get it done.”

    Busted, broken, and exhausted, you return to camp. Your thoughts now focus on anything other than hunting. Before grabbing that steamy cup of Joe, perform these tasks to ensure your next hunt doesn’t result in a costly equipment meltdown.

    1.   “Pluck” the bowstring to check for any loose components. The vibration induced from the bowstring will ferret out any nuts, bolts, or screws in need of tightening.

    2.   Check the knock loop for any obvious signs of fraying or wear. Rest assured that worn knock loops only break when attempting to draw on that animal of a lifetime.

    3.   Check your bowstring, peep sight serving, and string serving for any wear. Sticks, limbs, and rocks can make quick work of these. Reserve and re-wax as deemed appropriate.

    4.   Visually check limbs for any signs of fatigue. These may include chips, splinters, or cracks. Oddly enough, limbs are susceptible to failure as they are under tremendous stress. Once you’ve completed your visual inspection, gently run your fingers over the limbs to tactically check for defects.

    5.   Check arrow nocks to ensure that they are aligned correctly. A misaligned nock, one quickly knocked and released during the heat of battle, results in horrific flight. This is not an option when attempting to harvest prized game.

    6.   Broadheads have a strange capacity to loosen up. Check these to make sure they are both tight and sharp. Bees wax (string wax) applied to the threads can help ensure they remain tight no matter how tough the going gets.

    7.   Fiber-optics revolutionized the archery sight game. However, these extrusions are also fragile and prone to breakage. Visually check these for damage. In addition, if you have a battery-operated sight light, fire it up to ensure the battery is up to snuff.

    8.   Arrows can get damaged during transit in vehicles, on four-wheelers hauling them up a hillside, or at the end of a pull-up rope. Flex each shaft to check for damage. If defects are found, cull these from your quiver. Additionally, check vanes for damage.

    9.   Cams are the powerplants central to your arrow launcher. Give them a visual for any foreign debris that might have inadvertently become lodged there.

    10. By all means, if possible, shoot a few arrows to make sure that your bow is still sighted in.

    11. Draw your bow and check peep alignment. Peeps have an ugly tendency to creep and move. Drawing on an animal is not the time to discover yours has gone south.

    12. Limb pockets are wonders of modern engineering; most archers have no idea how integral these are to bow performance. Typically, manufacturers heavily lubricate these. As such, they are prone to attracting dust and dirt. Check for these and clean as necessary.

    13. Exercise your release several times to ensure it’s working properly. Hook it to the string and gently put some tension on it. (Note: Don’t pull your string back any further than half an inch.)

  

  
    Where to Buy? That is the Question.

    So you’re in the market for a new bow. You’ve essentially got three options. It’s either big retailer, discount catalog, or the local mom-and-pop shop.

    Both meglo-mart retailers and discount catalog houses offer great pricing. Granted, both deal in enormous volume. However, while they shine on price, they lose this luster in a lack of archery knowledge.

    Consider this: Local archery pro shops have hardcore archery nuts that can whip your new setup into shape without blinking. The downside is this—you’re going to pay a bit more for your dream rig (typically about $50–75 on a complete rig).

    An extra $75 may sound like a lot, but consider this: When ordering your dream setup, you are left to make all the decisions. That includes bow, arrow rest, sight, release, arrows, silencers, loop, quiver, field points, broadheads, sling, etc.

    So do you consider yourself enough of an archery expert to gather all these components together? One capable of planting carbon shafts in the bull’s eye at fifty and beyond?

  


  Part 2

  Gear


  Introduction

  Let’s face it, bowhunters are gear heads. We all love new stuff—we like to test it, shoot it, practice with it, take it afield, all in the name of being at the top of our game. Come on, how many of you are shooting a bow that’s at least ten years old? Not many, I would guess, as every year bowmakers come out with faster and more efficient bows. Go onto any of their websites—Bow Tech, Martin, Mathews, PSE, you name it—and you’ll find new and better bows than last year. The only question is, is now the year your fork over your hard-earned pay for a new bow? Or, do you wait for next year? A new bow sometimes can wait, unless your current bow has been damaged. But you will need new arrows on a regular basis, as well as field tips and broadheads. You’re probably good with your current quiver and sights. As for releases, it’s always good to have a backup, especially if you’re taking a road trip.

  Then there is the ancillary gear. Treestands, blinds, decoys—and what about new camo clothing, boots, gloves, backpacks, and more? You can get carried away with all this—but that’s half the fun.

  In this chapter, we dwell on the essential gear—the bow, the arrow, the broadhead. You get this far, you’ll be able to figure out the rest—either by going to bow shops, going online, or perhaps buying a copy of Todd Kuhn’s book, Shooter’s Bible Guide to Bowhunting, published by Skyhorse. We’re publishing a few of Todd’ s chapters in this book, but his guide covers everything. Hey, what’s another $19.95 when you’re already into a bow for $800, sights for $125, broadheads (three for $35), and much more?

  —Jay Cassell


  The Compound Bow

  Today, most bowhunters shoot compound bows. Indeed, we tend to think of ourselves as “normal.” This has not always been the case, though. Even now, thousands of bowhunters still enjoy the “hunting the hard way” challenge with traditional bows.

  LET-OFF

  There is no difference between a compound bow and a longbow . . . at least at the simplest level of design. They are both springs built to propel an object forward through the air.

  Otherwise, the difference between compounds and all other bows is pronounced. A compound bow uses cams and cables to reduce the effort required to pull the string to full draw and hold it there while you sight at your target. This reduced effort is let-off. It allows you to draw and hold a compound much longer than you could hold a longbow or a recurve, which have no let-off.

  Let-off is the key to understanding how a compound bow works and why this kind of bow is so popular. The cams near the limb tips of a compound bow act like pulleys. They allow you to hold a compound at full draw using less force than the bow’s rated draw weight.

  Begin with an average 65-pound draw weight bow, with a cam system that advertises 75percent let-off. You need to pull back the full 65 pounds of weight, but when you do, the cam or cams roll over and you are left holding only 25 percent of 65 pounds or 16 ¼ pounds at full draw. Most adults can hold that amount of weight for some time while they steady their breathing, select the proper sight pin and slowly squeeze the trigger of their release aid. Of course, you must still pull through the peak weight of 65 pounds, and that can be prolonged on some high-energy speed bows, but it nevertheless takes only a few moments before you reach full draw and peak let-off.

  By comparison, to pull and hold your 65-pound recurve at full draw takes a continuous 65-pound effort. Neither recurves nor longbows have let-off, and holding one of them at 65 pounds for any length of time without shaking, and while maintaining a steady sight picture, is a difficult task, even for a strong person. Traditional bowhunters typically release the string almost immediately upon reaching full draw.

  Cam design determines the reduction in draw force. In the early 2000s, 33 percent let-off was standard and 50 percent was thought to be the limit at which a bow would provide quality performance. Indeed, 50 percent let-off seemed high in its day.
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  Over the years, several companies have promoted an angled grip styling on the theory that when you naturally extend your arm and hand (with nothing in it), you realize that your hand and grip are not vertical. A right-hander will naturally have a clockwise tilt and a left-hander will have a counterclockwise tilt. Several bow manufacturers have introduced machined risers with arrow shelf cut-outs or offsets based on this concept, calling it a natural or ergonomic grip. The bow pictured is an older style McPherson Annihilator. (This mimics the “cant” or tilt of a longbow, where the arrow lays not on the horizontal shelf, but more in the “V” between the shelf and the riser. Shooting with feathers rather than plastic vanes minimizes deflection of your arrow off the bow riser.)

  Designs and materials have improved since then. Now, bows with let-off as high as 80 and 85 percent are common and, in the right hands, can achieve consistent, high-quality shooting performance. Compound bows with high let-off sell better than bows with low let-off, perhaps four-to-one. Today, the average bow is sold with 75 percent let-off, and manufacturers make optional modules for 65 and even 85 percent let-off. Some manufacturers include them with a bow purchase and others sell them as optional accessories.

  When you are considering the purchase of a compound bow, you should be aware that some states, lobbied by advocates in the traditional archery camp, have adopted limits to let-off in the same manner that they have occasionally limited electronic shooting and hunting aids.

  The Carbon G3 from Hoyt Archery is a good example of the trend to lower holding weights. Just 31.5 inches axle-to-axle with a 6.75-inch brace height, this 332 fps (ATA rated) speed bow is sold with their RKT Cam & 1/2 that gives about 80 percent letoff. You can buy a Carbon G3 in eight color and camo options.

  Once you reach full draw, a bow with a lower holding weight is easier to aim and shoot effectively. That is conventional wisdom and it is true to a point, but high let-off bows are under such stress that they tend to be finicky with sharp draw-force curves. This means that if you allow the string to creep forward only slightly, your cams will want to snap over and let the arrow go immediately!

  With a low let-off bow, say 50 or 65 percent, it is relatively easy to let down, not shoot an arrow after you come to full draw. You will feel the cams snap over and the bow will give your arm a jerk, but the strain is manageable. Let down a high let-off bow, however, and you should be prepared for a couple of difficult moments wrestling with the string. Hold the string securely with your fingers and consciously move your finger or thumb away from your release trigger or you could dry fire your bow. If you dry fire, you could damage it beyond repair and void your warranty.

  Just like the precise grain weight of individual broadheads in a pack of three, let-off will not be an exact figure on most compound bows. It will vary slightly depending upon the modular arrangement of a bow’s cam (or cams), your draw weight and draw length and the amount of string and cable stretch. Let-off may vary as much as seven percent above or below the advertised rating. So if you test your Bowtech Insanity CPXL on an accurate bow scale and find that your expected holding weight varies by half a pound or so when you ramp it up from 60 to 70 pounds, remember that this is essentially a normal condition of compounds.

  ONE-CAM, TWO-CAM

  For perhaps 25 years, from the moment Holless W. Allen applied for his patent in the late 1960s, bows with top and bottom cams were “normal.” These wheels or irregularly shaped cams were machined or molded as mirror images of one another. Beginning in the 1990s, this twin-cam design fell out of popularity.

  In about 1990, Matt McPherson’s one-cam bow revolution gained momentum. His one-cam bows had a single, eccentrically shaped, machined cam on the bottom limb and a perfectly round, balance wheel, called an idler, on the top limb. This revolution was so complete that all manufacturers have produced one-cam bow designs. For a few years recently, it was difficult to find a high-performance twin-cam bow. Around 2005, at companies like Hoyt and PSE, twin-cam (“cam and a half”) designs are quietly beginning to again dominate the line-up.

  Although the one-cam revolution made most twin-cam bows seem obsolete, they were not without performance kinks. One-cam bows were slower than twin-cam bows and nock travel was inconsistent. Upon release, the nock and bowstring should thrust an arrow forward in a straight line. It took archery engineers several years to work through these difficulties, but today, one-cam shooting systems have “arrived” in both speed and consistency of performance.

  Why did many bowhunters believe the one-cam bow was better than the twin-cam bow? With twin-cam bows, cams must turn synchronously to prevent the nock point locator, against which your arrow clips, from moving forward in an uneven manner. Synchronous cam movement is called “timing.” On out-of-time twin-cam bows, the nock point locator moves forward through the power stroke with a wave motion, up and down. This provides less than excellent propulsion to your arrow, which flies erratically and takes longer to stabilize in flight.

  In the early ’90s, timing problems on were exacerbated on twin-cam bows as all-synthetic strings and cables replaced Dacron bowstrings and plastic-coated steel cables. Using materials like the early versions of FastFlight, all-synthetic systems may indeed have been “stronger than steel,” but steel does not stretch. These new synthetic materials did stretch, and that compounded the difficulty of achieving straight-line nock travel.

  One-cam bows eliminated these timing problems. If there was only one cam on the lower limb and a round idler on the top limb, obviously there could not be a problem synchronizing roll-over. By definition, a one-cam bow cannot go out of time with itself. (The wheel or idler on the top limb of a one-cam bow does not just provide a rolling surface with minimal friction, although that is important. It helps insure balanced limb action and straight-line nock and arrow travel.)

  Today, many bowhunters have concluded that the nock-point-travel controversy was exaggerated. It may have been significant among competition archers, where the difference between winning and losing can be the breadth of a hair at 35 yards, and “line cutters” or fat shafts are often preferred to thinner arrows for that reason. This kind of shooting precision is impossible to achieve in the field and is not necessary in actual hunting conditions.

  Why then do you visit a mass merchant and find two-cam bows in boxes on their shelves, when you and most friends bought one-cam bows from a sporting goods store? Mass merchants deliver a huge volume of goods effectively, but at lower prices because they provide no service, support or advice that is trustworthy beyond the simplest concepts. As demand for twin-cam bows declined, the price that manufacturers could command for them fell. Enter the useful mass merchant.

  Traditionally, there have been three wheel or cam styles for twin-cam bows. In the early ’80s, manufacturers built bows with precisely round wheels and simply offset the axle holes from the center to imitate lobed cams and give you let-off. In the mid to late 1980s, wheels were largely supplanted–except on entry-level compounds–by more powerful oblong cams which often had dramatic lobes and cutouts, and which delivered greater arrow speed. Because the rim of a cam has two tracks–one for your bowstring and the other for your cable–you could describe a bow as having soft, medium or hard cams, depending on their shape and expected performance, and you would be understood on shooting ranges and in pro shops across the continent.

  SOFT CAMS: These cams are often called energy wheels. They have a round lobe over which the bowstring travels in its groove, and a smooth but irregularly shaped lobe for the cable in its groove. On energy wheels, the rounded string lobe is what gives you the smooth, easy pull. The oval cable lobe lets you wring more speed from your bow than a fully rounded lobe. According to archery engineering expert Norb Mullaney, soft cams store about one foot-pound (ft-lb) of energy for each pound of draw weight. This means a 70-pound bow stores about 70 ft-lb of kinetic energy. That is enough to win 3-D competitions and to hunt big game.

  MEDIUM CAMS: Both string and cable sides of these cams have oval lobes. These cams are more dynamic, but they still allow a relatively smooth draw. Medium cams allow more energy storage and more speed than energy wheels. As a general rule, Mullaney says, medium cams store approximately 1 ¼ ft-lb of energy for each pound of peak weight. Consequently, your 70-pound bow stores around 87.5 ft-lb of energy.

  HARD CAMS: Think of hard cams as hatchet cams because they have a severely elliptical shape or lobe on both the bowstring and cable sides. Archery engineer Mullaney says these cams can potentially store as much as 1 1/2 ft-lb of energy per pound of draw weight, if properly tuned. With hatchet cams, your 70-pound bow can potentially store more than 100 ft-lb of energy. Twin-cam bows built with two hatchet cams can be very fast. They can also be very difficult to shoot well, and so they are not recommended for beginners.

  UNDERSTANDING A DRAW FORCE CURVE

  An engineering drawing called a draw force curve represents the total stored energy in a compound bow from its rest position to full draw . . . and even beyond. It also represents the increasing muscle strength you need as you pull to full draw; how far you must pull at peak draw weight; and how rapidly the bow lets-off and by how much.

  On the horizontal X-axis, a draw force curve plots inches of draw length, while on the vertical Y-axis it shows pounds of draw weight. The area beneath the resulting curve (and you can construct a draw force curve for any bow) is the total stored energy or foot-pounds (ft-lbs) that could possibly be sunk into your arrow when you shoot. No bow actually imparts 100 percent of its stored energy to an arrow, but the more efficient your set-up is, the greater the percentage of energy transferred and the greater your broadhead’s impact power.

  The effort required to draw a bow with energy wheels or soft cams builds gradually, peaks sharply and then slides gradually into the “valley,” the point where the holding weight is least and let-off is maximized. Acclaimed archery entertainer and trick-shot artist Bob Markworth shoots a bow with this style soft cam at a low draw weight because it is easy for him to manage as he shoots balloons out of his assistant’s hand!

  You can draw any compound bow beyond its valley, but it is not recommended. Pulling up the back of the valley, or against “the wall” as it is called, causes the bow to shoot inefficiently as thrust against your arrow increases, then decreases, and at last increases again before it leaves the string. This herky-jerky motion does not promote smooth arrow flight.

  With hard cams, your drawing effort will increase sharply, last perhaps for 10 inches at peak weight, and then drop rapidly into a short, steep valley. Unlike a bow with soft cams that drop you smoothly into the valley, if you are unused to shooting a hard cam, you will feel a distinct and unpleasant jerk when a hard cam drops into its valley.

  What this means is that bows with hard cams require greater and more prolonged effort to pull to full draw or to draw through the draw force cycle. Bows equipped with medium cams, fall somewhere between the two twin-cam extremes of soft, round cam, and hard cam.

  Hard cams typically give you greater arrow speed than soft cams, but for the reasons mentioned above, many bowhunters find them less pleasant and more difficult to shoot accurately, especially if trophy deer cause even the slightest buck fever. A hard cam’s short valley, a couple inches or so, demands that you hold the bow at full draw with discipline. The slightest bit of let-down or anticipation can either cause you to release prematurely or else change the arrow’s impact point by several inches, even at short range. Beyond a short-range shot, that is enough to miss completely.
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  Force draw (or draw force) curves tell us a number of things about our bows. They give us a pictorial representation of the energy our bow stores at full draw, the point at which our cam reaches peak draw, at which it begins the let-off and the valley at our given draw length. The above diagrams represent hypothetical bows.

  Increased speed causes quite a few problems. Fast bows are more temperamental than slower ones. Slight flaws in your release are exaggerated by the manner in which your arrow absorbs energy. In other words, “columnar loading” (the mechanics of applying an energy vector only to the base of an arrow shaft rather than unevenly throughout its length) initially makes the nock end of your arrow want to fly faster than your broadhead end!

  Finally, without attention to dampening the noise of a shot, a well-tuned hard-cam bow will be noisier than a soft-cam bow. Why? Hard, angular cams transmit a greater amount of energy to your arrow . . . but also to the bow. This causes vibration, noisy vibration, and what is known as “riser buzz” and “tennis elbow.”

  Because it is a high-energy system and leaves some of that energy within your arm and the bow after a shot, a fast, radical, hard-cam bow built with a single-cam or twin-cams requires continuous maintenance and tuning. So, if spending time paper-tuning your equipment and checking it regularly at your work bench is not a problem for you, a hard-cam bow may be just right. For long shots at unknown distances, the increased arrow speed and flatter trajectory of hard-cam bows certainly offer advantages. Again, expect that the trade-off is more time spent tuning your set-up.

  The average bowhunter who limits himself or herself to 20 or 30 yard shots will probably be more successful and perhaps happier, too, with a soft- or a medium-cam bow. Although they will launch arrows slower, they are quieter, smoother-shooting and easier to keep tuned.


  Straight Arrow

  In the jungle of Papua New Guinea, Bob Markworth’s hunting friend, Kapara, learned that a bow and well-developed hunting skills are practically useless without a good arrow. The arrow drives home your point; it delivers your message.

  Although Kapara might disagree, for us, an arrow is an assembled shaft plus the required components, such as a broadhead and steering feathers. Except for some bowfishing shafts, which may be solid and very heavy, are tied to the bow via a string and are typically shot a short distance, hunting shafts are hollow and lightweight.

  Obviously, a shaft has two ends. On the front, you mount a point, sometimes directly onto the shaft and sometimes via an insert. Toward the rear, you mount stabilizing fletching, and on the very butt end, a notched “nock” that holds the shaft on your bowstring.

  UNDERSTANDING YOUR ARROW

  Arrow shafts are measured and graded by their “spine” or stiffness. This is an important term to understand because manufacturers build arrows in many different spines. For perfect arrow flight, you must match the right arrow size and spine to your bow.

  According to the Archery Trade Association, spine is the amount of bend in an arrow shaft caused by a specific weight placed at its center while the shaft is supported at the ends. In addition, the recovery characteristics of an arrow permit it to bend and then return to its original shape while in flight. This definition fits any type of arrow: wood, aluminum, carbon or composite.
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  Your arrow immediately responds to the manner of your release. A finger release (top) causes your arrow to swing around your moving fingers as the string bursts forward, and this imparts a side-to-side effect to your arrow in the horizontal plane, called “wallowing.” Shoot with a mechanical release aid and your arrow is given its forward motion in part by the nock set–hence the emphasis on straight-line nock travel–and this causes “porpoising,” or up-and-down movement in the vertical plane.

  An arrow shaft bends as it leaves the bowstring, recovering to its original straight shape several yards down range. This is called “archer’s paradox.” Its spine is a measure of how much it bends. All arrows from every kind of bow bend when they are shot (with the possible exception of those from Kapara’s bow). Some bend more than others. Your job is to minimize that bending so your arrow rapidly achieves stability. If bending occurs at the right frequency before the arrow straightens, its path can be true; otherwise, it will fly poorly.

  Shafts released by a mechanical release aid flex in a vertical plane, parallel to the long axis of the bow, while those released with fingers flex in a horizontal plane, perpendicular to the long axis of the bow. A shaft that is correctly spined for your bow set-up will flex less and recover more quickly than one of improper spine. As you are tuning for hunting season, this is an important factor.

  For best arrow flight with your hunting set-up, you will need the arrow shaft with the correct spine. To understand how important spine is to good practice groups, shoot arrows that are mismatched. Identical arrows fly much differently from your 45-pound bowfishing recurve than they do from your 70-pound one-cam hunting bow.

  When you release the bowstring, you still have power over the bow, but the arrow is gone and out of your control. Like words hastily spoken, you cannot recall the arrow. Therefore, it is critical to find the arrow that flies best from your set-up. This is why arrow-shaft manufacturers offer a fairly bewildering array of sizes and instructions for determining the proper spine.

  Each arrow-shaft manufacturer publishes an arrow-shaft selection chart. These are designed to help you match a specific spine (or perhaps as many as three) with the finished arrow’s length, the point weight you use, your draw length, the draw weight you are shooting and the type of wheel or cam the bow has, if any: round, hard twin cam, one-cam or recurve. If your arrows are not grouping well, consult the arrow chart for the brand you are shooting. Your shafts may be spined incorrectly for your draw weight. Manufacturers who develop new arrows and stay abreast of emerging bow technology routinely update their arrow charts. Check with a pro shop for current information.

  Although one will be most highly recommended, several arrow sizes will normally fly smoothly from your bow. If you are fortunate enough to have a full-line archery dealer in your neighborhood, you may be able to test several size shafts to learn which flies best.

  An arrow’s spine rating is determined by its wall thickness, diameter, length and the weight of the head, but diameter has the greatest influence.

  Usually, the larger the diameter and thicker the walls, the greater the spine. However, a larger diameter arrow with a thin wall can be made stiffer (and lighter) than a smaller diameter arrow with a thick wall.

  Shorter shafts will be stiffer than longer shafts. Obviously, a 32-inch 2213 shaft will flex much more than a 26-inch 2213 shaft.

  Heavy heads reduce an arrow’s spine. A 32-inch 2213 aluminum arrow with a 125-gr. broadhead will flex more than an identical arrow with a 100-gr. head.

  Many other variables also affect spine and can change the way your arrow behaves when it is shot. Large fletching, for example, stiffens an arrow in flight. An arrow rest’s spring tension setting can affect arrow flight enough to effectively change spine value. And, of course, the way you release the arrow can affect its spine; arrows released with fingers bend more than those shot with a release.

  Consider a 30-inch aluminum shaft with a manufacturer’s spine rating of 2315. That number, 2315, is printed on the arrow. The first two numbers indicate the shaft’s diameter in 64ths of an inch. This arrow is 23/64 inches in diameter, about a third of an inch. The second two numbers tell you its wall thickness in thousandths of an inch, in this case 15/1,000-inch. The manufacturer says this shaft weighs 350 gr. By contrast, a 30-inch 2413 aluminum shaft with a diameter of 24/64-inch and wall thickness of 13/1,000-inch from the same manufacturer weighs 312 gr. Although these shafts have comparable spine, one outweighs the other by 11 percent, and that is significant from a point of view of energy the arrow absorbs when you release the string.

  Typically, any given carbon shaft will work over a wider range of spine sizes than will aluminum shafts. This means it is easier to choose the correct spine for a carbon shaft than for an aluminum shaft.

  SHAFT SIZE AND WEIGHT

  After you make a spine selection, your next consideration is weight. All things being equal, for speed, your best selection will be a lightweight arrow, probably built on a carbon shaft. Lightweight carbon arrows fly faster and with a flatter trajectory than comparably spined aluminum arrows. That is the good news, but that is not every consideration.

  No arrow ever absorbs all of a bow’s stored energy and lightweight arrows absorb less than heavy arrows, which may absorb as much as 80 percent of a bow’s deliverable energy. This means lightweight arrows leave more energy behind in vibration, shock and noise, so you feel a shot much more in your hand and your arm, your bow set-up must be checked more frequently to be sure it does not fall apart, and your shot is noisier. The noise of a 300 fps arrow needs to be dampened and a variety of accessories are designed to help: string silencers, limb pads, extra padding or “socks” in the bow’s limb pockets, shock-absorbing stabilizers and so on.

  It is an arguable point, but because they absorb less energy, lightweight shafts may not penetrate as well as heavier shafts. This complicates your selection of broadheads. Penetration is not a factor for a competitor shooting at a foam target or a Spartana grass matt, but for a bowhunter aiming at flesh and bone, it is crucial to a generous blood trail.

  Light aluminum shafts have thinner walls, and are not as durable as heavier shafts. Although several very good arrow straighteners exist, once the shaft has taken a crease, it is impossible to remove it completely. Never use it again for bowhunting.

  A final consideration is that ultralight, high-speed arrows tipped with broadheads are more temperamental than heavier and slower, but more stable arrows. Unless your shot is perfect, very light arrows are likely to react instantly to any variation other than ideal shooting conditions.

  The old rule recommended nine gr. of arrow weight for every pound of draw weight. For a 60-pound bow, you shot a 540-gr. arrow. Given modern bow and arrow construction and today’s emphasis on a light, fast arrow, modern bowhunters have discarded the old rule. Nevertheless, using draw weight to determine arrow weight is still appropriate. Today, six grains of arrow weight per pound of draw weight is acceptable.

  MEASURING ARROW SPEED

  We measure arrow speed and rate a bow’s performance two ways. Understand the two systems and you will have a standard against which you can tune your own shooting system. Keep in mind that published bow speed is usually the peak arrow speed a company’s can achieve. Do not imagine that you can shoot the bow at this speed without a lot of effort.

  “Bow speed” is the speed of a properly spined arrow shot from that bow and it is measured in feet per second (fps). A bow shooting 300 fps has become the standard for manufacturers and bowhunters. 300 fps is fast. We usually do not relate it to miles per hour (mph)–in the same way we do not measure the family car in feet per second–but an arrow traveling that fast is moving 1,080,000 feet per hour. That is an awfully big number, but if you were traveling 300 fps–204.55 mph–in the family car, your children would be bug-eyed in terror.

  The original speed rating was called “AMO” and it has always been the lesser of the two measures. AMO stands for the Archery Manufacturer’s and Merchants Organization (now known as the Archery Trade Association, and some manufacturers are now designating speed as ATA), and it oversees equipment standardization and lobbies in support of bowhunting. The AMO rating is the speed the normal archer will attain with minimum effort. A bow is AMO rated at 30-inch draw length, 60-pound draw weight and a 540-gr. arrow (nine grains of arrow weight per pound of draw weight).

  The newer and faster “IBO” speed rating is named after the International Bowhunting Organization, which sponsors 3-D tournaments. Think of the IBO rating as the maximum speed your bow can produce under ideal conditions when the set-up, including the arrow, is perfect. IBO speeds are determined with a 30-inch draw length, a draw weight of 70- pounds and a lightweight, 350-gr. arrow (five grains of arrow weight per pound of draw weight).

  Lighter arrows (five grains, not nine) at heavier draw weights (70 pounds, not 60) fly faster. A typical high-end hunting bow will shoot 223 fps AMO. The same bow tested on the IBO scale shoots 300 fps. It will take a significant amount of tuning, tinkering and proper equipment selection to make your arrows fly at that speed.

  THE CHRONOGRAPH

  You measure arrow speed with a chronograph. Most pro shops and many clubs have one. 3-D tournaments will have one available to ensure that competitors shoot to standard. (Both ASA and IBO limit arrow speed to 280 fps.) Chronographs are not expensive and they are accurate, especially with a three-shot average.

  A chronograph clocks how long it takes your arrow to pass over a photoelectric circuit actuated when the arrow interrupts a beam of light. This chronograph style can be adjusted to the length of an arrow and it automatically resets. The ProChrono Digital from Competition Electronics is powered by a single nine-volt battery and will give readings from 22 to 7,000 fps in temperatures from 33 to 100 degrees. It is lightweight, easy to set up and has an error of plus or minus a couple of percentage points.

  The Shooting Chrony works on the same principle, measuring with a 99.5 percent accuracy. The Master Chrony uses a 16-foot phone cord to connect it to a digital display unit and optional printer. The value of a separate readout and printer is that you can move the display away from the actual shooting.

  The Arrowspeed RadarChron by Sports Sensors is a small Doppler radar that uses microwave technology (high frequency, short wavelength 5.8-gigahertz energy) to measure arrow speed. Unlike optical chronographs, the short-range microwave operation of the Arrowspeed cannot be affected by background light or shadows. The Arrowspeed is 2.5 inches by 3.69 inches and weighs 2.7 ounces. It is powered by a three-volt camera battery and has a plus-or-minus two percent error range between 150 and 450 fps.

  MEASURING KINETIC ENERGY

  Arguably, kinetic energy (KE) is an important concept in bowhunting because it is one of our few relative measures of penetration. Without penetrating ability, you simply have no hunting ability. Penetration with a broadhead-tipped arrow means slicing and bleeding, because that is how an arrow kills a game animal. With clean shots to the vitals, good penetration means a good blood trail and a dead game animal within minutes.

  It is no longer arguable whether you want a broadhead to pass completely through an animal or to remain inside it. When pre-historic bowhunters shot big game, their flint arrowheads certainly remained inside the animal, but these hunters often used poison because their arrows did not pack enough KE to kill a deer or a giraffe quickly by hemorrhaging alone. Bow and arrow dynamics are different today. The idea that a broadhead should remain inside an animal and continue to cut its insides as it runs is discredited.

  The penetration standard today is an arrow tipped with a super-sharp broadhead that passes cleanly and quickly through an animal. This gives you an entry hole and an exit hole, both leaking blood. Because most deer and bears are shot from treestands, it is important to have that lower exit hole for blood to drain as the heart pumps.
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  Eland are the largest of the African antelope and bulls can weigh up to 2,000 pounds. To take one of these trophies requires an arrow that delivers greater kinetic energy than is needed to take a 150-pound whitetail buck. Hunting consultant and “journeyman bowhunter” Rick Valdez has successfully taken most of the world’s big-game animals and many small ones as well. He harvested his African eland in July 2001 while hunting with Nico Lourens Safaris and shooting carbon arrows and mechanical broadheads.

  How much kinetic energy is enough? There is no standard, but the larger the game animal, the greater the KE required for a quick, clean kill. For a 100-pound deer, 40 to 50 foot-pounds is sufficient; less is acceptable with precise arrow placement. For larger, heavier animals like elk or caribou, you should step up your on-target energy delivery. A dramatic increase in KE is required for Cape buffalo or brown bear.

  The formula for calculating kinetic energy in foot-pounds is speed (in fps) squared, multiplied by total arrow weight (in grains, including your broadhead), divided by 450,240. A foot-pound is the energy required to raise one pound, one foot against gravity. Under laboratory conditions, you would think that an arrow with 50 foot-pounds of KE should penetrate twice as far as an arrow with 25 foot-pounds. Penetration is a complex result of many factors however, and it is not that simple.

  Studying the formula, many bowhunters assume that a fast light arrow will give them greater KE, but the formula is deceptive in several respects. A light arrow absorbs less energy than a heavy arrow and, depending on the size, number and orientation of your broadhead blades and type of broadhead, it may retain its energy longer in flight!

  Here is an example. Let us say you are shooting 250 fps with a 500-grain Easton aluminum shaft, which includes a 100-grain broadhead and the insert. What happens if you switch to a 400-grain Carbon Force arrow with a 75-grain head? You pick up about ten fps, but the heavier projectile delivers 69.4 foot-pounds of KE while the lighter (but faster!) arrow gives you 60.0 foot-pounds. The lighter projectile has 16 percent less energy at chronograph or point-blank range than the heavier projectile!

  At close range, say ten to 20 yards, this should not make a difference, but what about longer distances? Again, conventional wisdom suggests that the heavier arrow will retain more energy at 30 or 40 yards.

  In his book Idiot Proof Archery, archery coach and bowhunter Bernie Pellerite argues that this is not so because the larger, heavier arrow is subject to greater resistance or drag than the smaller, lighter arrow. A smaller, lighter shaft with a mechanical head in his experiments retains greater energy at 40 yards because it encounters less resistance than an arrow with fixed blades.

  Conventional wisdom also says that another way to increase KE is to increase your draw weight. Increase just five pounds and you can pick up about 10 percent in energy and gain speed and a flatter trajectory.

  We also know that stiffer, straight-flying arrows out-penetrate wobbly arrows. For deepest penetration, your arrow’s energy must be directed down the centerline of the shaft, because when a flexing arrow hits game—unless it is flying perfectly and hits perfectly straight-on—the shaft whips to one side. This diminishes the energy available to drive the shaft through your quarry. In perfect flight, all energy is centered behind the broadhead.

  Walking or running animals cause arrows to lurch sideways on impact. The broadhead enters, the shaft whips to one side, and penetration suffers. For best penetration, never shoot at a running animal. Unless your bow is extra-heavy, you will probably fail to shoot completely through it.

  Unfortunately, there is no formula for determining what game animals can (or should) be hunted with any particular bow set-up. In the field, too many conditions interfere with precise measurements. Nevertheless, Easton has published the following recommendations which, they note, are intended only to be a guide. If you have any doubt about your own set-up, err on the high side and remember that while heavier arrows absorb more KE, resistance slows those heavier set-ups and reduces the KE available to drive your shaft completely through an animal. Undoubtedly, the ideal size and weight arrow is the one that you can put successfully on target within your own shooting range.

  
    
      
      
    
    
      	KE (FT/LB) OF YOUR SET-UP
      	SUITABLE FOR HUNTING
    

    
      	Less than 25
      	Small game: rabbit and squirrel
    

    
      	26–41
      	Medium game: pronghorn and deer
    

    
      	42–65
      	Large game: black bear, elk, and wild boar
    

    
      	66 and higher
      	Big Game: African plains game, grizzly, and brown bears
    

  

  SHOULD YOU SHOOT ALUMINUM OR CARBON ARROWS?

  Aluminum or carbon? Each type shaft has its proponents and detractors. “Carbon has unquestionably grown in popularity,” says Deb Adamson at Easton, which manufactures Easton aluminum and Beman carbon shafts. “Carbon shafts are excellent and the price has fallen in the last few years, but assuming they come from the manufacturer straight (a carbon shaft cannot be straightened) it is going to be hard to beat a carbon shaft for speed, accuracy and durability. An arrow shaft is what delivers your broadhead on target, so we do not believe you should economize there. Buy quality and that means an exacting level of straightness with tight-fitting components.”

  Aluminum arrow shafts have been the standard for years, only recently being overtaken by the carbon revolution. Aluminum arrows are consistent in size and weight, thanks to precise manufacturing tolerances. They are formed by drawing aluminum tubes across a mandrel until they meet exact specifications for diameter, wall thickness and weight. The shafts are then straightened to tolerances as fine as .0015 inch.

  The straighter they are, the more they cost, but how straight is straight enough? Usually, competitors want supreme, ultra-straight grades. For bowhunting, medium grades are fine.

  Aluminum shafts are available in more than 50 sizes, with diameters ranging from 14/64 to 26/64 inch, and wall thickness from .011 to .19 inch. Within this range, everyone who shoots a bow can find a good shaft, one with the correct combination of spine and weight, from ultra-light for speed to ultra-heavy for maximum launch energy.

  Any aluminum arrow can bend and break and the thinner the wall, the more susceptible it is to damage. Aluminum arrows with thick walls, however, hold up well under hunting conditions. Within a limited range, aluminum shafts can be straightened and reused for practice, not for hunting.

  A standard feature of aluminum shafts is the use of head and nock inserts made of aluminum, plastic or carbon. Aluminum inserts are anchored with hot-melt glue. Carbon inserts, which weigh 10 to 15 gr. less than aluminum, may be installed with epoxy . . . or are of the press-fit style that can be used without glue because they fit so tightly inside the tubes.

  Aluminum arrows come in a multitude of camouflage designs and colors to fit every bowhunter’s taste. They are also less expensive than carbon shafts.

  Carbon arrows may be all-carbon or composite or even aluminum covered by multiple wraps of woven carbon matt. These shafts are characterized by relatively small diameter and light weight; even at their maximum length and stiffness, they are lighter than aluminum. Carbon allows you to keep kinetic energy delivery high and gives you a speed advantage, too.

  Carbon shafts bend, but do not stay bent, so you will never need to straighten them, and they can break if they hit a hard object. The biggest problem for carbon may come from being struck by another arrow at a target butt. Unlike aluminum, a carbon shaft that is chipped or creased is unusable and should be discarded, because splinters of carbon are extremely sharp and even a small shred of ingested carbon, if an arrow were to fracture in a game animal, could be deadly.

  Arrow penetration tests using different types of foam targets give carbon arrows the edge over aluminum arrows with comparable spine, due primarily to carbon’s smaller diameter. Larger-diameter shafts drift a little more in a crosswind, too.

  Although dot and 3-D shooters prefer larger aluminum shafts called “line cutters,” many bowhunters argue that slender carbon shafts, offering less surface resistance, do penetrate better. Others say the hole made by a broadhead is so much larger than the shaft diameter that penetration is unlikely to be affected by shaft size.

  Carbon’s small diameter has caused rest-clearance problems on older style shoot-through rests. With a larger diameter shaft, a rest’s launcher arms can be spread apart, allowing lots of room for fletching to clear. With carbon shafts, support arm tips must be placed close together. Fletching must line up perfectly to slip between the arms.

  In the early 1990s, carbon shaft design was in its infancy. Heads and nocks were occasionally attached with outserts, which slipped over the end of the shafts. That technology has been refined and today’s inserts help with consistent arrow flight and ease of changing heads.

  Initial thinking behind carbon arrows was that they were tough, flexible and would help bowhunters pick up arrow speed. In recent years, even many traditional archers have switched to carbon arrows. One reason for such a strong movement to carbon is their stiff spine in relation to weight. Traditional archers prefer wood shafts, but a recurve shooter with a long draw often has difficulty buying adequately spined cedar shafts. Plus wood arrows are expensive and difficult to find with good, straight grain. With carbon, you get plenty of spine at any arrow length.

  A second reason for the move to carbon is the small diameter of carbon arrows. Unlike compound bows, not all recurves and longbows are cut past center. This makes carbon attractive, because a small-diameter shaft lays closer to the bow’s centerline than a larger diameter wood or aluminum shaft.

  Early carbon arrows were almost prohibitively expensive. The development of new grades of carbon, however, and new manufacturing methods have put low-end carbon shafts in a price range comparable to the best grades of aluminum.

  Cedar arrows have a strong following among ardent stick bow shooters and some archers believe wood is a superior arrow material because it has flexing qualities similar to carbon that make arrows forgiving. Nevertheless, solid wood arrows do not perform as consistently as aluminum or carbon because they are heavy, the direction of grain must be consistent and they are hard to re-straighten if they bend.

  Even hand-selected cedar varies greatly in density and weight, and cedar shafts must be methodically matched for spine. Well-matched cedar shafts can be shot accurately from stick bows and they can be painted and fletched handsomely.

  Although, quality wood arrows cost more than any other shaft material, they have a brittle reputation and their durability is less than desirable, even when completely waterproofed. In addition, they can absorb water and warp in wet weather.

  CARBON SHAFT SAFETY

  Carbon shafts are suitable for any hunting application. If carbon arrows are abused, hit by other arrows or slapped against hard objects, however, damage to the carbon fibers can occur. Carbon arrows should always be gently flexed and twisted end-to-end as well as visually inspected for delamination or splitting before shooting. A damaged shaft could fail on release and hurt you or others.

  When you set up a bow to shoot carbon, be sure to check your rest settings, specifically prong spacing to insure your arrows will not fall through. Be aware also of your arrow’s position during the draw to avoid having it fall off the rest, as it could become jammed between the rest and riser. An arrow jammed between the rest and riser or between the prongs of the rest will fail.

  Carbon hunting arrows could break or delaminate after being shot into an animal, resulting in sharp splinter-like fragments left inside its body. A break may occur inside an animal and not be immediately obvious after you recover it. These fragments will be harmful if ingested, so use extreme caution when field dressing game. In the past, manufacturers have recommended that you remove flesh in the immediate area of the wound, clean the area surrounding the wound, and dispose of any meat that might contain carbon splinters.
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  Factors that differentiate aluminum from carbon/graphite arrows are how they bend, how they break, and the potential results. All shafts bend slightly as they leave your bowstring, even wood. An aluminum arrow will bend and can be repaired–some–but the result of hitting a rock will most likely be a broken shaft, and a broadhead and insert driven down into the fore-end as much as an inch. Bowhunters occasionally find broken aluminum shafts when they field dress a game animal. Stepping on a shaft or hitting a tree may give it a permanent crease, too. In either case, the arrow should be discarded. A carbon shaft, on the other hand, will bend a great deal and still recover fully. If a carbon arrow shatters as it passes through a big-game animal, and this is exceptionally rare, harmful carbon splinters can remain inside the body cavity. Unless they are removed before the meat is packaged and prepared for the table, these splinters can be deadly. While carbon shafts resist the dings and dents you find in oft-used aluminum arrows, they should also be discarded if damaged.

  SHAFT ACCESSORIES

  Once you have chosen between carbon or aluminum and made a properly spined shaft selection for your draw weight and style of bow, you must attach things to that shaft: fletching to steer it, a nock to hold it on the bowstring and some type of arrow point and insert. Every shaft type has its own set of options, and your archery club or pro shop can guide you through the selection and set-up process until it becomes second nature.

  Whatever you choose, unless you have the pro shop set everything up or you buy ready-made arrows, your new arrow shaft will be useless. Wood arrows must be tapered, and there are special tools for both ends. Carbon and aluminum shafts must have lightweight threaded inserts installed for standard practice points or broadheads. The inserts should fit tightly and should press absolutely straight into the shaft; rotate them to be sure that any glue used completely encircles the insert; finally, press them onto a flat surface to be sure they are fully seated. Unless you buy the correct size insert for your arrow, all bets are off, and if you glue the insert in crooked, your chance of hitting what you are shooting at dramatically decreases. With the increasing popularity of carbon, there has been a major push to standardize. Around 2005, main-line carbon shafts use carbon inserts of the same style as aluminum shafts, but the two are not interchangeable because of the differing shaft sizes.

  The beauty of the broadhead insert is that it allows you to screw in and then remove arrow points as often as you desire. On the back end, you can experiment with different types of arrow nocks or even use one of the relatively new, stick-on tunable nocks that rotate to give you the best fletching-arrow rest orientation.

  The arrow nock is critical to shooting performance. Nocks attach to the rear of your arrow shaft to hold it on the bowstring. They should snap on the string snugly, but not so tight that they hinder arrow flight when you release. Bowhunters who shoot release-aids often say they prefer nocks to be a little tighter than finger shooters. This keeps arrows from falling off the string after contact with the jaws of a release.

  Consistency is crucial for successful bowhunting. Your arrows should fit the string identically and release with equal force. Once you find a nock that fits your bowstring and snaps on and off perfectly, use the same brand and size on all arrows.

  Two types of nocks are preferred, but the one-piece nock that is glued directly onto a swaged shaft is being replaced for both aluminum and carbon shafts by press-in nocks that are easy to rotate for fletching clearance over your rest. To rotate a glue-on nock, you must melt it with heat and then cut it off.

  You must put the nock on the shaft straight. A crooked nock pushes arrows slightly sideways when you release, causing your arrow to fly erratically. If one arrow consistently hits wide or high, immediately check the nock for straightness. In the field, you can cradle the arrow on a smooth surface like the “V” between your pinched together fingernails and blow on the fletching to spin the arrow. If there is any wobble in the nock, replace it. Inexpensive arrow spinners are available from Apple Archery to help you check nock and broadhead straightness. This simple step can significantly improve your accuracy.
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  Arrows are sized by stiffness or spine, to help you decide which shaft will fly best with your set-up. Unless the shaft is wood, the manufacturer’s spine index is roll printed on it. The Easton 2213 aluminum shaft has a diameter of 22/64 inches and a wall thickness of 13/1,000 inch. These shafts are drawn from 7075-T9 aluminum and have a weight tolerance of + 1% and a straightness of + .002 inches. The Gold Tip graphite XT Hunter has a weight tolerance of + 2 gr. per dozen and a straightness tolerance of + .003 inch per shaft. This arrow weighs 8.2 gr./inch with a .400-inch spine, an outside diameter of .295 inches and an inside diameter of .246 inches. You must add components to a bare shaft to make it a useful arrow, but every component you add will change its performance. It is a conundrum. This means that for ideal flight and broadhead delivery, you must take exceptional care building and maintaining your arrows: inserts and nocks must be applied in a straight line and broadheads must spin true, indicating that the force applied comes in a single direction with no torqued side vectors.

  FLETCHING

  An arrow’s feathers or vanes give your shaft stability in flight. Ideally, it should begin to rotate, like a bullet fired from a rifled barrel with twisting internal lands and grooves, as soon as it clears the riser.
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  Among the other choices you make in developing your individual bowhunting set-up is whether to shoot arrows fletched with vanes or feathers. Plastic vanes made from urethane, vinyl or Mylar, are more durable and quieter than feathers. Feathers, taken from the wings of white pen-raised turkeys and dyed, are more forgiving of shooting-form errors and incidental contact with your arrow rest or a branch. They also weigh less than vanes; hence, arrows fletched with feathers are a few feet per second faster than arrows fletched with comparably sized vanes.

  Man has used bird feathers to stabilize arrows since he began shooting the bow. Feathers are not as popular now as they were just a dozen years ago because we rely so heavily on plastic vanes. Some archery pro-shop owners believe that 90 percent of all arrows shot today use plastic vanes.

  SPEED

  Arrow speed is a big issue. Even small, custom bow manufacturers say prospective buyers ask what speed their bows can attain. Many people do not know that, among all the other variables, arrow fletching makes a difference in speed and feathers weigh less than plastic vanes. Bob Link at Trueflight says, “If you use feathers, there is less mass to accelerate and less wasted energy. Feathers save as much as 40 grains weight over full-length plastic vanes, and if they hit your arrow rest or bow riser they less interference. This also contributes to higher arrow speed.”

  Finally, feathers provide superior guidance, which helps prevent yawing and fishtailing–erratic oscillations that add drag and slow an arrow down.

  “On typical equipment,” Link says, “independent tests confirm a five-feet-per-second gain as the arrow leaves the bow.”

  And how about down range? Velocity testing by archery engineer Norb Mullaney has shown that comparable feather-fletched arrows are still traveling four feet per second faster than plastic at 29 yards. Therefore, at usual bowhunting ranges, feather-fletched arrows travel faster and have flatter trajectories than plastic-fletched arrows.
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  These two photos on the previous page compare typical anchor positions of a finger shooter and a release shooter. The amount of string contact with the release agent–fingers or mechanical release–is apparent and this helps understand archer’s paradox or the bending of an arrow in the horizontal plane around the bow riser when released with fingers. When released with a mechanical release, the arrow flexes vertically from the columnar loading applied to your shaft. Finger shooter Gene Goldacker, a bowhunter and NFAA competitor, anchors with the knuckle of his thumb at the point of his jaw, rather than a more typical anchor with the tip of the index or middle finger at the corner of the mouth. For true alignment, his kisser button is pre-set to touch the tip of his nose and the string comes back to touch his lips also. This gives him multiple checks on his anchor in addition to the peep sight. Release shooter Jeff Hopkins, a bowhunter and world class 3-D champion, anchors behind his jaw. Jeff draws the string to the exact position each time by bringing it back to touch his nose and the corner of his mouth. Jeff also uses a peep sight.

  STABILITY

  Feathers stabilize arrows better and faster than vanes. A feather’s surface has a regular, rippling roughness that causes a periodic disturbance in airflow over it. Trueflight calls this “grip.” When an arrow “yaws” or flexes to the side, grip helps realign it faster than a smooth plastic vane.

  The weight savings with feathers also helps stability. Any weight added to the rear of the arrow makes the arrow less stable. Add too much weight on its rear and the arrow will try to fly down range butt first.

  Finally, as fletching crosses the arrow rest following release, you will experience occasional incidental contact even on a well-tuned bow. Feathers fold down out of the way, and then pop back up. Plastic vanes, because they are more rigid, bounce the rear of the arrow out of alignment. This deflection causes substantial arrow swing and is aggravated by a plastic vane’s weight and lack of grip.

  YAWING

  “Yaw” or “porpoising” is caused by columnar loading of the shaft and thrust applied in the vertical plane. For a microsecond, the end wants to go faster than the middle and the heavy head is least responsive to movement in any direction. The result is yawing or vertical flexing, sometimes called porpoising.

  While the arrow is yawed, aerodynamic forces push it away from where you aimed it. Due to the more sluggish straightening ability of plastic vanes, the arrow oscillates from one yawed condition to another and this flexing costs speed, range and accuracy. While the condition gradually decreases, feather faithful believe feathers decrease it faster than vanes. What’s more, the penetration of a yawed arrow is lower than a straight arrow. Yawing dissipates energy away from straight-line penetration.

  THE FEATHER RECORD

  A feather’s ability to fold down if it hits something eliminates the large initial reaction after contact. A feather’s light weight and “grip” adds to an arrow’s stability and brings it into straight flight quickly. The combination of all these advantages means good arrow flight is more readily achievable with feathers. Thus, a feather-fletched arrow tolerates a range of bow variables and some errors in shooting form. Feathers also make tuning easier.

  Feathers fly well even with variations in spine, bow weight and form of release. In the field, not many variables are controllable. Small variations in form are normal. Time, terrain, obstacles, cross winds . . . all these things add variation. A feather-fletched arrow simply tolerates variations better than vanes.

  Because most of them shoot off a solid and unforgiving arrow shelf, traditional archers overwhelmingly shoot feathers. A minority of recurve shooters use a flipper-style rest and cushion plunger. This minority uses low-profile vanes, but their shafts are quite small and they tend to be expert in shooting form with a flawless release.

  Feathers give traditional bowhunters control. Their feathers certainly hit the bow’s riser at the shelf area before lying down flat, thereby causing remarkably little arrow flight interference. Feather adherents argue that the same thing happens when a shot hits or passes close to a branch.

  According to Gateway Feather, bowhunters who consider using feathers rather than vanes often ask, “What orientation feathers should I use, left-wing or right-wing?” and “I shoot right handed. Should I use right-wing feathers?” Feathers from a turkey’s left wing and right wing grow in mirrored curves and archers concerned with eliminating any possible source of error are interested. By all accounts, whether you use left- or right-wing feathers is not an issue that makes any measurable difference, because arrows do not being to spin until they are clear of the bow.

  “Right-wing feathers, those with the little edge we call a ‘catch lip,’ have the lip on the left and rotate the shaft clockwise,” Link says. “Left-wing feathers, with the ‘catch lip’ on the right side of the base, rotate counter-clockwise as seen by the shooter.”

  The big knocks on feathers are that they soak up moisture and are noisy. A rain-soaked feather changes your shooting dynamic because the weight is greater and a wet feather will not respond as quickly as a vane or a dry feather. However, several waterproofing agents are available to prevent their soaking up moisture.

  Vanes shoot quieter than feathers. In a quiet wood, you can hear the flight of a feathered shaft, notes Roger Grundman of Flex-Fletch. Today, because bowhunters are doing everything possible to silence their shot, this is an issue. Vanes have very little “whistle” or flutter. On the other hand, the soft s-s-s-s-s sound of an arrow might only be a bird in flight or the wind rustling through leaves.

  VANES

  Bowhunters who want the latest gear and greatest arrow speed typically switch to vanes, but Link wonders if this is their best choice. “High-performance set-ups mean more energy and lower flight times,” he says. “Stability and solid guidance are even more important. Any errors in form or equipment imperfections will be magnified. Less time is available for your guidance system to work.”

  While it is less of a problem today, plastic’s flexibility and stiffness can change with variations in temperature. Plastic becomes more rigid in cold weather and more flexible in hot weather. This affects arrow flight and bow tuning.

  Ultra-slow motion film shows that when an arrow is shot, plastic vanes ripple and flap as if the shooter were shaking a towel. This begins immediately due to the low strength-to-weight ratio of plastic, and it continues as the arrow plunges down range. The same film shows feathers quickly regaining an upright and stabilizing posture, even at high speed.

  Plastic vanes cost less than feathers and are easier to mass-produce. Feathers grow on white birds and are plucked and cut by hand; the bases are ground and the feather is dyed. These manual operations cause feathers to cost more than plastic.

  FLETCHING PARTICULARS

  You want the smallest fletching that will keep your arrow’s weight and friction profile at a minimum. Larger fletching stabilizes better, but at some point, the large vanes develop too much drag and cause, rather than cure, a problem with arrow stabilization.

  “In general,” Link has written, “a five-inch, three-fletch or four-inch, four-fletch will give excellent results on hunting arrows. High-speed bows shooting wide, heavy heads may require something in the 5 3/4-inch length.” This may no longer be true.

  These days, bowhunters with fast bows are shooting a stiff arrow. The arrow is tipped with a lightweight head, perhaps even a mechanical head with very little profile, not a “wide, heavy” broadhead. A four-inch, three-fletch configuration is standard, and plastic vanes are the public’s overwhelming choice because they are bright, cheap and easy to work with. It is rare to find a bowhunter shooting four-fletch arrows.

  Bowhunters argue about everything, including the best fletching shape, especially at its rear end. Conventional wisdom says for just the right amount of drag to steady your flying arrow, an offset (glued on straight, but at a slight angle to the centerline of the shaft) or helical (curved slightly around the shaft) mount works best to add gyroscopic stabilizing and help the shaft rotate. Helical and offset fletching produces more rotation and stability than straight-mounted vanes.

  Whether you shoot low-profile parabolic fletching (round back), shield-cut (a chopped back end) or some magnum style, this is a matter of personal style and is not important for flight.

  With fletching, the final word may be that whatever size, style or orientation you choose, make your arrows uniform so you can test and tune for best arrow flight.

  ROTATION

  At the speed an arrow rotates with correctly positioned fletching (beginning an inch to an inch and a half forward of the base of the shaft), the speed of rotation is from 1,200 to 2,500 revolutions per minute.

  Trueflight commissioned a test with typical hunting arrows fletched using feathers in a strongly helical Bitzenburger clamp. After the initial “spinup” period, the arrow rotated at 2,850 rpm, or about one turn every five feet!

  A note about consistency: Not only must arrow shafts be matched to a given bow, but they must also be matched to each other. Small variations in length, diameter, head weight and fletching style can make it impossible to achieve consistent arrow flight and tight groups. Your finished arrows should be identical in weight. Even with identical spine values, arrows with weight variations as small as five grains can have differing impact points at various ranges, especially shooting broadheads.


  Pressing Your Point Home: Your Broadhead

  STAY SHARP!

  Floyd “Sonny” Templeton owns a septic tank cleaning business in Lincoln, Montana, a mile-high mountain town of 1,000 residents 14 miles west of the Continental Divide. It is hard work, but the area is stunningly beautiful, rich in big game and he is his own boss.

  Templeton sets his own hours and he turns down jobs if they conflict with his hunting. Typically, he begins work as the snow melts sometime in April and, except for emergencies, he is finished for the year by mid-November when the ground begins to freeze again. It is this freedom, this very American self-indulgent entrepreneurial attitude, that nearly got him killed.

  On the 22nd of September, 1997, Templeton stared into the cold, impassionate eyes of a man-killer and the experience was one that sends chills up his spine to this very day. That he lived to tell his story is a testament to years of experience in the outdoors, to keeping a cool head under extreme circumstances and to making the perfect shot when the pressure was on.

  Ask about Floyd Templeton in Lincoln and people will shake their heads. Everyone knows him as “Sonny,” a family man with grown-up kids. He laughs in a congenial and self-conscious manner and says he’s “more or less a homebody.”

  Templeton may seem average, but get him on the subject of bowhunting and this homebody demonstrates a superior grasp of environmental concepts, biological issues and hunting tactics. Templeton truly “lives to hunt.”

  Templeton’s brothers-in-law taught him to hunt “back east” in Bucks County, Pennsylvania. By 1968, though, he had gotten tired of the “rat race” and so moved his family to Montana. He says they would never, ever consider moving “back east.”

  Despite his laid-back attitude toward business, Templeton is not a sleepy, stay-at-home guy. He is thoughtful and well-traveled, an instructor for the International Bowhunter Education Program and a former Director of the Montana Bowhunter’s Association. Bowhunting since he was 15 years old, the 50-ish outdoorsman has 17 animals listed in the Pope & Young record book: whitetails, pronghorns, elk and mountain lions.

  “I haven’t hunted with a gun in years, now,” he says.

  Standing five-feet-ten-inches tall, with a salt-and-pepper beard and a wide-open, Big Sky kind of smile, he’s every inch a friendly, robust mountain man. When he fits an arrow on the string of his compound bow, however, he is anything but laid back. “Concentrated” comes to mind, for Templeton shoots instinctively, without sights. He “looks” his arrow into its target, a difficult shooting technique to master.
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  Sonny Templeton is an informed and dedicated bowhunter who understands environmental issues and is involved in the rough-and-tumble politics needed to ensure a future for those who want to hunt in a state with such rich and diverse resources as Montana. Sonny is proud of a string of bowhunting trophies that include his 70 6/8 P&Y antelope.

  On Templeton’s special day that September in 1997, he was elk hunting alone, even though it is not elk but whitetails that are his particular passion. Long, cool shadows were flooding down the slopes and reaching out across the floor of the high mountain meadows.

  His enthusiasm to hunt, which he admits is boundless some days, over-whelmed the practicalities of his situation. He could hunt. Therefore, he did.

  Templeton did not give a lot of thought to what he would he do if he actually killed an elk. How would he manage, faced with the deep, starry darkness of the high Rockies, the certain possibility of predators, including grizzlies, a long hike to his pick-up truck and 800 pounds of meat and antlers on the forest floor? Knowing Templeton, he would have managed . . . somehow.

  On the 22nd, Templeton was hunting at almost two miles above sea level. Elk were visible in a distant meadow and it stood to reason that he would find a good bull or perhaps two, shadowing the herd of cows, calves and immature males. He made his way in their direction and bugled loudly. It was a melodious and echoing, multi-note screech that ended in a diminishing series of grunts and chuckles. Perfect.

  Laying his bow at his feet, the right hander next chirped vigorously, making the high-pitched twittering sound of a cow talking to her calf. The elk were relaxed, as if they had never been stalked by man or beast.

  Templeton had not passed another truck for miles on the rugged, unpaved US Forest Service logging road. He was very much alone and he liked his hunting that way: silent, lonely, deadly.

  “Something,” Templeton says, made him turn his head to the right. It could have been a deer or a bear, or even a trophy bull skulking through the timber, searching for the interloper who was squealing challenges down into the mountain basin. A bull with antlers surpassing his most recent trophy would cause his heart to pound with excitement, but any elk up close is exciting.

  Templeton was not afraid of hunting alone, except for the possibility of getting lost in the Lewis & Clark Range. That would mean spending the night on a cold mountain and hours of fumbling around until he cut a road. It was not Montana’s most difficult real estate, but it was tough enough if one became disoriented without a map or compass.

  Templeton had seen occasional lions and bears, and his stepson, Chris, had an uncomfortably close encounter with a lion once. Other hunters told stories about the rangy, quarrelsome cats . . . predators which rely primarily on sight and sound rather than smell . . . walking right under their treestands, unaware of the human competitor. Had the lions detected them, the hunters would have known immediately, because cats are inquisitive, superb climbers and very fast.
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  Sonny Templeton was already an experienced bowhunter when the mountain lion stalked him in September 1997. A few years earlier, in December 1993, he took a lion that weighed 170 pounds and scored 14 11/16 P&Y.

  “Doggone that elk scent!”

  The bowhunter had, in fact, killed a big “book lion” just four years earlier. It weighed 170 pounds and lived on as a crouching, snarling wall mount to remind Templeton of his high altitude chase through the snow.

  Templeton was not concerned about lions. He figured he knew lions. He had killed a big one already.

  Or perhaps Templeton just thought he knew lions, because the rustling in the willows nearby was not a deer or a squirrel; it was a stalking lion and it was well aware of Templeton’s presence. The hunter had become the hunted.

  Templeton’s first emotion was irritation. His sublime, human cocoon of superiority was not immediately threatened. He might have to yell at it to scare it away and there would go a perfectly good elk set up.

  Templeton’s time had come. Too bad about the elk hunt. He hollered at the lion, which slipped out of the brush a scant 15 yards away. The lion dropped into a crouch and crept toward him, legs tensed, ears laid back. Perfectly silent on four splayed, padded paws.

  Templeton yelled again and still, “It just kept coming.”

  Adopting a tactic that wildlife management professionals suggest may work in some situations, Templeton opened his camo jacket as wide as possible to appear larger than life. All the while, he kept yelling.

  In its totality, the incident only lasted a minute, but to Templeton it seems, in the recounting, to have taken far longer.

  Templeton and the cat never took their eyes off each other. Each sized up the other for a weakness. Templeton was mystified by the unrelenting gaze of the carnivore, the glassy-eyed stare of the cat’s oversize watery pupils.

  The lion was telling him, “Don’t take offense. This isn’t personal.” Templeton, of course, knew otherwise. It was rapidly becoming very personal.

  The big cat crept closer and finally, in exasperation, Templeton did what any hiker or hunter would do: He reached down and picked up several rocks. Throwing them at the stalking lion, Templeton believes he would have done anything to break the cat’s concentration.

  Templeton’s first throw missed high, but the second whacked the animal squarely on the shoulder. Hard. The cat was undeterred. Less than ten yards away, its long tail twitched and its belly scraped the ground. Crouched. Tense.

  In a single leap, big cats can cover 40 feet, six times their body length. Had it chosen to spring, it would have been on top of the bowhunter in an instant. But this cat just stared and bared its yellow teeth as it advanced, perhaps allowing the hot closeness of the hunter’s anxious scent to center it mentally for one death-dealing charge.

  “After the rock hit and it didn’t run away, I thought, ‘I’m in trouble.’ I don’t know why it didn’t occur to me earlier, but at that point I began to get scared.” At that point, Templeton decided his only salvation lay in self-defense.

  He knew that if he ran, the lion would kill him. His death would be swift, a few seconds. Compared to a healthy, middle-aged man, a lion is far stronger and lightning fast. A killing machine, its teeth and hinged jaw are designed for separating vertebrae and crushing the victim’s windpipe while its two-inch claws slash deep for a bloody hold as its victim staggers in terror.

  Unlike the old saying, Templeton would know what hit him. Even though it would be over quickly, the last moments of his life would not be pleasant. Roughly equal in size, there was a chance that he could have fought off the attack . . . an outside chance.

  Templeton’s bow lay at his feet. Without taking his eyes off the advancing cat, he picked it up and nocked an arrow. The lion edged closer, never blinking, never stopping.

  Compared to his 170-pound trophy, this animal seemed huge, but on that earlier day in 1993, Templeton had been the hunter, not the quarry. This lion moved toward him in absolute silence, never once blinking. As its soft paws filed inexorably forward, the beauty of great strength showed in the thick muscles of its back and shoulders, sending a shiver up Templeton’s spine.

  Literally in the lion’s face, the bowhunter was out of time. He did not want to think about his training, especially how the bow is an effective killing instrument, but not a “stopper.” A 165-grain ballistic tip bullet from a high-power rifle traveling 2,800 feet per second with a force of 2,873 foot pounds of kinetic energy . . . now that’s a stopper. But a 60- or 70-foot pound bow was all Templeton had.

  Ears laid back, head up, the lion was a mere eight yards away now. Its long, tawny body hung low to the ground, tail twitching from side to side, when Templeton drew, sighted instinctively and released his arrow. One shot. It had to be good. At this close range, it had to stop the big carnivore. Templeton’s life depended on it.

  Traveling at 200 miles per hour, the 600-grain broadhead-tipped arrow slammed into the lion’s skull just beneath its left eye. With the cat making directly for him, there was no option other than a head-on shot.

  If Templeton missed or only slightly wounded it, the cat could still have caught and killed him, sinking its narrow, wickedly curving canines deep between two neck vertebrae or disemboweling him with powerful claws on whirling, muscular rear legs.

  [image: image]

  In September 1997, bowhunter Sonny Templeton of Lincoln, Montana, remained cool under extreme pressure and buried his three-blade broadhead in the skull of a mountain lion at about six to eight yards as it methodically stalked him.

  But this day, Templeton did not miss. The stunned animal screamed in surprise and whirled, writhing in pain as it tore at the aluminum shaft. With supreme presence of mind, Templeton shot again, this time taking the lion squarely through its chest.

  The scrambling, eerily whining cat disappeared; it was dead or dying. Templeton was certain the second arrow had delivered the fatal blow.

  He was angry that this encounter had taken place. It seemed to be a terrible waste. As Templeton wrestled with adrenaline-tremors, the anger for having his day’s hunt ruined ebbed. He had lived an adventure, one he would tell his kids about. Perhaps his grand-kids, too, but he hated to shoot the lion. He wished it had run away when he hit it with the rock. It was a beautiful creature and the mountains belonged to it and its prey. Templeton knew he had just been in the wrong place at the wrong time, so he headed toward his pick-up.

  Overarched by looming pines and shrouded by dark green firs, the dirt road gradually disappeared beneath his feet. The lion was nowhere to be seen or heard. That could be a good thing or it could be bad, depending. The elk, of course, were long gone.

  It was eerily quiet now and Templeton was suddenly conscious of being alone. His footsteps echoed in his ears as he listened to night sounds and the swishing throb of blood in his ears. A scurry in the bushes. A hooting owl. The distant, yipping howl of a coyote. But there was no soft pant or moonlight glint off yellow fangs.

  The hike out took forever. When Templeton’s body fully responded with a burst of chemical emotion, he shook with anger at the waste of the cat’s life and, at last, the fear of “what could have been,” as well. The shaking left him with a touch of nausea and the classic self-doubt of adrenaline withdrawal.

  Still, his outdoor training and a cool head guided him, because as he walked he hung blaze-orange ribbons to guide him and Montana game warden Jeff Campbell back to the spot of the encounter the next day. Never once did Templeton stop moving, though, not to tie a boot lace or pee in the bush or drink from his canteen.

  When he reached the safety of his truck, Templeton rolled up the windows, locked the doors and turned on the lights. Then he made the decision that separates him from many others. He decided to notify the game warden.

  “I was afraid they wouldn’t believe me and that they would fine me or I would lose my hunting license,” Templeton says, but he called Campbell anyway. He could as easily have remained silent and no one, barring some freak happenstance, would ever have been the wiser.

  Returning to the mountain the next day, Templeton and the warden found the lion just 25 yards from the spot Templeton was standing when it first approached. It had died within a minute of the second shot. The first arrow split the bone at the base of the left eye and would eventually have killed it, but the arrow through the chest spelled the cat’s doom.

  Examining the scuff marks and the dried blood, the game warden determined that Templeton waited to shoot until the lion was only six yards away. Campbell agreed that Templeton shot in self-defense. Laboratory analysis found no evidence that the lion was diseased, injured in any way or somehow pathologically predisposed to attack.

  “He told me I did everything right,” Templeton says. “He said he wouldn’t have let it get that close! One leap and it would have been on top of me.”

  Today, Templeton thinks of his lion encounter as an isolated incident. “In the back of my mind, though, it’s always there,” he reflects. “I carry pepper spray now, but you know, until that happened with that lion, I never hesitated a minute about going off to hunt. I’d just go. I’m much more careful about that . . .”

  THE CUTTING EDGE

  No arrow is complete without a specialized point. Shooting an arrow without a proper point at any target is a sure way to destroy the arrow and miss the target, as well. Without a sharp, sturdy broadhead on his arrow, Templeton would certainly have died on the mountain that day in 1997.

  [image: image]

  The original Judo Point (second from left) and some of the more recent imitations. Judo-style blunt heads retard penetration because the wire arms make the flying arrow flip upward rather than bury itself under the grass, so your arrow is easier to find after a shot on the range or in the field. Combined with a field point, springy-arms are extremely effective on small game and, with a broadhead, the sturdier Adder (second from right) or a set of Muzzy Grasshoppers (to the right) is great for preventing pass-through shots on wild turkeys.
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