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INTRODUCTION

The ability to strike a target with the utmost accuracy has been the objective of shooters ever since firearms were invented. During hunting, competitive shooting, informal plinking, or life-and-death situations, serious shooters have sought to shoot as accurately as they possibly can. The key, of course, is to become a better-skilled marksman. Equipment is important, too. Understanding what makes a firearm—let’s say a centerfire bolt-action sniper rifle—more accurate is one step in the quest to be a better marksman. The same applies to handguns, shotguns, rimfire firearms, and even airguns. The Shooting Times Guide to Accuracy: How to Be a Top Shot with Rifle, Shotgun, or Handgun aims to help readers understand all these aspects and more.

Contained within these pages is the compilation of more than twenty articles that have been published in Shooting Times magazine and its special editions. These articles were specifically chosen because they target what we think is the most important information a shooter needs to know to better understand the art of accuracy. We believe that reading them—and applying their wisdom—will help you become a better shooter.

Some of the articles are equipment-specific, such as Layne Simpson’s piece on what makes aftermarket rifle barrels accurate, Richard Mann’s article on the most important part of a rifle, and Reid Coffield’s step-by-step procedure for lapping an old rifle’s barrel to improve its accuracy potential. Other chapters focus on shooting technique, such as Mann’s commonsense approach to better marksmanship, Jeff Hoffman’s report on how to master the invisible influence that wind has on accuracy, and J. Guthrie’s treatise on scope techniques for long-range shooting.

In addition, Greg Rodriguez explains why tactical rifles are so accurate, and David Fortier tells you all about long-range military accuracy. Charles Petty demonstrates how a new barrel can improve your Model 1911 pistol’s accuracy, and Tom Gaylord details how shooting airguns can improve your shooting skills. Also, Rodriguez and Terry Wieland offer shotgun shooting tips, Simpson provides his tips to improving muzzleloader accuracy, and Fortier shows you how to master the positions of NRA High Power competition.

All chapters were written by expert shooters and hunters who also are the most respected writers in the shooting industry with decades of experience to back up their opinions.

All in all, if you have an interest in the skills and equipment necessary to shoot one-hole groups, this book is for you.

Joel J. Hutchcroft

Editor in Chief, Shooting Times


PART I

TIPS FOR ACCURACY
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Shortly after the first bullet was propelled toward a target by gunpowder, it is a near certainty the man behind the trigger was thinking of ways to make future shots more accurate. The quest to precisely place bullets at long range has absolutely consumed rifle builders and shooters. Whether the plans were penned with a quill and shaped with a file or drawn up with zeros and ones and executed by a robot, proficiency and accuracy are what define riflemen and rifles. Time has not changed that fact, but technology has made the end result more attainable.

There is not much in the way of hard data to confirm my suspicions of an increase in the number of guys offering up custom work and precision rifles, but it seems, even with my limited perspective in terms of years behind the trigger, that every day someone else hangs out his shingle and declares his rifles the best. With such a proliferation of custom houses, a whole new language has emerged—trued, blueprinted, coated, lapped, and bedded—and we are all quick to toss around the terms. But what do they really mean and is everyone comparing apples to apples? What goes into making a precision rifle?

I was fortunate to meet a gentleman a few years ago that struck me as just the guy to explain the process in detail. Jered Joplin at American Precision Arms has quietly built a stellar reputation for accurate rifles over the past 10 years. Collectively, the guys in his small shop have 45 years of riflemaking experience. APA makes a small line of aftermarket parts and builds everything from benchrest rifles to hunting rifles to rifles for SWAT teams. They handle every step of the process except machining the action from bar stock and putting rifling in the barrel. I liked Joplin’s approach, especially after suffering through diatribes from numerous blowhards that proclaim their way is the only way and their rifles are the best, period. Joplin was quick to say there are plenty of great riflemakers, and his processes are time and range proven but certainly not the only way to get the job done.

I spent a day last fall at Joplin’s Jefferson, Georgia, shop and looked at all the different tools and techniques that go into building a precision rifle. Joplin first explained that while there are all kinds of rifles, heavy and light, large caliber and small, the principles that go into building an accurate rifle are pretty much the same. APA’s craftsmen start with the action.
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Every surface of a trued bolt and receiver will be parallel or perpendicular to the receiver’s centerline.

The Action

All actions are not created equal since rack-grade units could never hope to equal the precision or consistency of a custom action from companies such as Nesika or BAT Machine. They also do not cost more than a grand.

Regardless of where it comes from, each action gets a thorough inspection by APA’s craftsmen, who carefully measure critical dimensions. The process is commonly called truing or blueprinting. Blueprinting, in its truest form, would involve matching every critical measurement to a set of drawings, which no one does. Truing simply assures that all the angles are square or perpendicular to one another and other parts are perfectly concentric. While used interchangeably, the two terms really mean different things.

“We measure every component to make sure it’s perfect,” Joplin said. “There are no guarantees, and nothing is taken for granted, since we’ve seen ‘custom actions’ that were out of square. Nesika and BAT have proven phenomenal over the years—their actions are right.”
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A depth micrometer is used to measure from the receiver face to the boltface to determine headspace after truing. In addition to checking consistency, the measurements will also determine how the barrel is machined.
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The rear contact surface of this bolt lug has been lapped into the lug seats. With both lugs lapped, the cartridge does not move when the rifle fires, and the bullet enters the throat perfectly straight.

I have seen truing and blueprinting offered as a service for the princely sum of $75. Should you encounter the same “gunsmith” or “custom rifle builder,” run like hell since no reputable outfit could afford to do a proper job for that much money. Some guys call whacking off the receiver face square to the action body truing when the operation is really much more involved. The operation, depending on how out-of-spec the action is before the work begins, usually takes around two to three hours.

Joplin walked me through the steps using the most common action on which custom rifles are built—no surprise here—the Remington Model 700. Since the action is round and the bolt is round and there are no strange cuts for bolt stops, extractors, or leaf springs to power an extractor, getting things true is fairly simple. Every measurement starts from the action’s centerline, and there are lots of ways to find the centerline.

“On a Remington 700, the receiver face is cut perpendicular to the action’s centerline,” Joplin said. “Then the barrel threads and lug seats are cleaned up and the bolt lugs are lapped into the receiver. The boltface is also cut square to the receiver face. We are trying to get everything either perpendicular or parallel to one another to within a few ten-thousandths (.0001) of an inch. That is the goal.”

How does Joplin arrive at what to cut where? He does it through very careful and continuous measurements throughout the process. A professional-grade set of measuring tools on the workbench is the first clue your riflemaker has a clue.

“We measure from the receiver face down to the lug seats from multiple locations, from 6 to 12 o’clock and then at 3 and 9 o’clock, to make sure things are square,” Joplin said. “After the bolt lugs are lapped, which is the last step, we measure from the receiver face to the boltface to make sure they are consistent.”
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Joplin measures bolt nose recesses for length and width to make sure the bolt gets at least 0.10 inch clearance and does not touch the barrel at any point.
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While APA has a proprietary set-up process, many riflemakers set up their lathes like this to machine a rifle barrel.
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A live center finds the bore’s centerline for precise, concentric machine work. The barrel’s outside diameter should never be used as a starting point.

When metal must be removed, it has to be done very carefully and in the smallest of increments. An extra thousandth here or there could scrap an action.

“We are not hogging out huge amounts of metal here,” Joplin said. “This operation has little or no effect on the way the bolt locks up inside the receiver and certainly doesn’t reduce any inherent strength.”

The goal is to get the bullet headed into the barrel as straight as possible and make the entire rifle ring like a tuning fork when powder starts to burn. Since it all starts in the action, it is critical that the action is perfect. The vibration, or more importantly the consistency of the vibration, that travels up and down the rifle when fired has a huge impact on accuracy.

“It all boils down to harmonics,” Joplin said. “If there is a stress point or bad spot when the rifle is assembled, you will get inconsistent harmonics and a decrease in accuracy. Assuming the bullet is running at the right speed and at the right twist rate, the action should provide a harmonically stable platform so that the bolt does not torque and the barrel isn’t canting. Lug contact is a great example. If one lug has more contact than the other, it can cause the bolt to cant towards the weak side when the rifle fires. That would torque the cartridge and send a bullet into the rifling off square.”

The Barrel

It would be easy to devote an entire magazine to the art of barrelmaking. Heck, if every magazine in a year were devoted to the subject, the surface would barely be scratched. It is a black art that has driven men mad, and Joplin prefers to buy rifled and contoured blanks from established companies and preserve his sanity. While some custom houses do produce their own barrels, they are usually barrelmakers first and rifle builders second. The business is just that crazy.

The first step of the two- to three-hour operation is to turn down and thread the breech area. Cuts for the bolt nose recesses follow—no part of the bolt should touch the barrel. The chamber is then cut and checked for headspacing. Finally, Joplin cuts the crown and/or threads the muzzle for a brake or suppressor. The first step to successful barrel machining is indexing the lathe against the bore’s centerline, not the outside diameter.

“You absolutely have to machine the barrel in a manner that lines up on the bore’s true center, never on the outside diameter, otherwise the hole would not be perfectly concentric with the outside of the barrel,” Joplin said. “Also, we want our chambers to only have a few ten-thousandths of runout.”

Once threaded and chambered, the barrel can be mated with a trued action. Torque ratings vary widely throughout the industry. APA likes 100 foot-pounds of torque, a slight crush fit, on hunting and tactical rifles. A benchrest shooter that switches barrels after just a couple thousand rounds might specify just 40 foot-pounds. The joining of barrel and action, obviously, is a critical operation.

“There is a fit and feel to the process,” Joplin said. “You know what good threads feel like when assembling the parts. And you can’t learn this from a book; it takes years. You have to be more than a lathe monkey; it’s a craft.”
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The bedding process creates a precise reverse of the action’s footprint to relieve any firing stresses. An aluminum pillar is set into the stock at the same time and prevents the action screws from pinching or crushing the stock.

The Stock

It is pretty obvious that to shoot accurately, you must address or hold the stock correctly. The same goes for the way the stock addresses the action and how it handles the recoil generated by firing. The good news is that science has provided stockmakers with materials impervious to everything but unskilled rifle builders armed with milling machines and drill presses. Bedding an action takes around three days—the busy work only takes an hour or so—since the bedding epoxies must completely harden before firing commences.

Joplin first checks that the barrel has the right clearance. Old-school guys used to bed the barrel along its entire length. Now most guys completely free-float the barrel up to the recoil lug to eliminate the chance that the stock might produce the slightest pressure or change vibrations. Joplin carefully removes a small amount of stock material around the entire action’s length and recoil lug. Wet epoxy is put into the stock, and the barreled action, taped up or coated with a release agent, is dropped into the stock and tensioned into place. The excess epoxy is removed, and the rifle is set aside until the new footprint sets.

“A bedding job eliminates stress on the action,” Joplin said. “It looks simple, but it’s an easy way to mess up a rifle’s accuracy potential. It has to be done correctly.”

Joplin likes adding aluminum bedding pillars to the stock, though he is quick to say it is possible to build an accurate rifle without them. Machined in-house from aluminum stock, most measure 9/16 inch. F-Class rifles get 3/4-inch stainless-steel pillars. Radial and lateral grooves are machined into the pillar surface to prevent movement in the stock. The pillars are attached with the action screws and set into the epoxy at the same time as the action. Then the bottom metal is bedded to the stock. The two-part process takes more time but is more precise.

“We use aluminum pillars about 90 percent of the time to control the amount of torque applied by the action screws over a broad range of temperatures,” Joplin said. “We also make sure the barrel and action are not canted at an upward or downward angle. There are not a lot of fancy measurements here; it’s mostly eyeball work.”

There is a simple layman’s test to see if the stock is placing undue, accuracy-killing pressure on the action. First, stand the gun up on end with the recoil pad down on the ground. Place your index finger where the barrel and stock meet. Loosen the front action screw and see if the barrel moves. If it does, the action is stressed, and you might have accuracy problems as a result.

“You are looking to create a stress-free footprint of that action in the stock,” Joplin said. “If there is something wrong in the stock or bedding, the gun will never reach its potential. Actually, quite a lot of work goes into making the stock right.”

Quality Control

Besides the absolute care and precision with which parts are made and assembled, it is the quality-control checks at the end of the build process that separates a true custom rifle from rack-grade or production custom guns.

Throughout the build, individual parts are checked after machining and checked again for function with surrounding parts when assembled. The trigger—APA likes custom units from Huber Concepts, Jewel, and CG Jackson—is measured for consistency. Scope bases are carefully installed, and the rings are lapped.

“Our inspection is two pages long, single spaced, and nothing leaves here unless it goes through this check,” Joplin said. “Like an airplane, the rifle doesn’t leave the ground. It takes time, slows us down, and costs the customer more money, but it is what guarantees consistent accuracy, and that keeps the customer happy.”

Rounds are fed through the action to check for feeding and extraction hiccups. Most factories function check their rifles with a few rounds and occasionally lot-test them for accuracy, but testing every rifle is usually out of the question. A production supervisor at a major manufacturer once told me that accuracy testing every rifle would add $75 to $100 to the retail price. APA has access to a private, 700-yard range and test-fires every complete rifle with match-grade ammunition from CorBon, Federal, and Black Hills.

“This is the crucial part of the process since our rifles are guaranteed to shoot half-MOA,” Joplin said. “It’s the only way we can ensure a rifle is 100 percent, and we want our customers to be satisfied in every way.”

The Finish

The final step is putting a finish on the metal and stock if specified. A balance between cost, durability, ease of maintenance, and attractiveness must be struck, and the decision really depends on how the end user intends to apply the rifle. If there was the perfect coating, shooters would have found it years ago. APA does all its own finish work in-house using everything from Cerakote to standard mil-spec Parkerizing. Joplin’s rifle builders have spent hours perfecting their mixtures and application techniques. Applying the finish usually only takes an hour or so, but cure times can run three or four days.
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Joplin drops the finished action into a stock and secures it with 55 to 65 inch-pounds of torque.

Delivering the Goods

Assuming all the parts were in-house and a guy had just one rifle to build, the entire process would take a couple of days, not counting drying time. So why does it take most custom houses five or six months to deliver a rifle? Barrels are one of the biggest log jams. Most good barrelmakers stay months behind since near-perfect barrels simply cannot be rushed. Only a small percentage of custom rifle work can be accomplished without the barrel attached, so quite a few riflemakers have trays full of ready-to-go actions waiting on barrels. Stocks that match custom actions are often hand-built affairs, and most stockmakers set up their production runs in batches. So it can be several months before your favorite stockmaker gets around to making Surgeon- or Nesika- or BAT-compatible stocks.

A completed rifle can only be as good as the sum of its parts, so the higher quality components that go into the rifle, in theory, the more accurate it should be. That is true to a degree, but the way the rifle is assembled is the only way those components will ever realize their full potential. This is where the skills of the riflemaker come into play. Joplin was quick to say the occasional factory rifle will drive tacks, and less skilled riflemakers can turn out extremely accurate rifles. What moves a craftsman into the upper echelon is his ability to produce rifles that always shoot under any condition.

“The difference in a good gun and a great gun is in the small details,” Joplin said. “When you guarantee your rifle to shoot half-MOA, every little part, every process, every machining step demands perfection.”

It is Joplin’s undivided attention throughout the process that demands the high prices paid for an American Precision Arms rifle. A few factory rifles will shoot as good as one of Joplin’s rifles, but every gun wearing the APA logo, or the logo from any competent and conscientious riflemaker for that matter, will always shoot.

Hopefully this walk through a custom rifle build will give you a better idea of the terms used, the time it takes to build a precision instrument, and the exacting nature of the work.

Contact American Precision Arms at 706-367-8881 or online at americanprecisionarms.com.
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Every complete rifle build is checked on a nearby range for accuracy. APA guarantees half-MOA with match-grade ammo.


[image: image]

A number of logical reasons exist for having an aftermarket barrel installed on a centerfire rifle. It could be that you’re a varmint shooter and the barrel on your super accurate .223 or .22-250 finally gave up the ghost during your last prairie dog shootout. Or perhaps you have decided to transform the extra big-game rifle you never use into a heavy-barreled rifle capable of carving out tiny little groups. It could be that the caliber of a rifle you own really isn’t what you need and you’ve decided on another chambering. Perhaps your heart is set on a chambering not available in a factory rifle. Then there is also the possibility that the only way the accuracy of a particular rifle can be improved is by upgrading it with a barrel of higher quality. Last but certainly not least, you may have decided to get into benchrest shooting in a serious way and realize that the only way to be competitive is to build a rifle capable of consistently keeping five bullets in the vital area of a housefly at 100 long paces. Regardless of what your motive is, a number of questions will come up before you buy that new barrel. This report is offered to help you find the right answers.

How Much Accuracy Improvement You Can Expect

Contrary to popular opinion, the installation of an aftermarket barrel on a rifle doesn’t automatically guarantee an improvement in its accuracy. Nor does it guarantee that the new barrel will even equal the original accuracy of the one it replaced. If a barrel is not installed by someone who knows what it takes to make a rifle shoot accurately or if the barrel is of poor quality to begin with, the rifle probably won’t shoot any better than it did with its factory barrel. In fact, it might even shoot worse. On the other hand, if a good-quality barrel is installed properly, the increase in accuracy can be quite dramatic.

Two Remington Model 700 VS rifles I recently worked with are representative of how we all hope rebarrel jobs will turn out. Modified by Jarrett Rifles Inc., both rifles underwent the full accuracy enhancement treatment, which included trueing up the boltface, receiver ring face, and recoil lug bracket and lapping in the recoil lugs. Their trigger pulls were fine-tuned to a crisp two pounds, and relatively heavy barrels with muzzle diameters of .720 inch were installed. The reason they fit so nicely into this story is due to the fact that I had an opportunity to accuracy-test both when they were brand-new and then sometime later when their factory barrels had been replaced by the aftermarket tubes.

As you can see in the accuracy comparison chart, the two rifles proved to be significantly more accurate after receiving the complete accuracy package, which is saying a lot since when both were new their factory barrels were quite accurate with some loads. In addition to improving overall accuracy by over 0.25 inch, the new .223 barrel also narrowed the accuracy spread between the various loads. When new, the factory barrel had ranged from a best-load average of 0.478 inch to a worst of 0.891 inch for a spread of 0.430 inch. In comparison, the Jarrett barrel ranged from 0.311 inch to 0.610 inch for a 0.299-inch spread. Best-load accuracy improved by 34 percent while overall accuracy improved by 39 percent. The .308 reacted even better to its new barrel. Its best-load accuracy improved by 40 percent while its overall average improved by 54 percent. Like I said before, this is how we all hope a rebarrel job will turn out.

Stainless Versus Chrome-Moly

When a stainless-steel barrel and a barrel made of chrome-moly steel are of equal quality their accuracy potential is the same. But stainless does have its advantages. In addition to its ability to resist rusting better than chrome-moly, it doesn’t have to be blued or plated with a rust-resistant material. And since the stainless barrel is a bit more resistant to bore erosion, its accuracy life will be a bit longer. How much longer is influenced by a number of factors, many of which are within the control of the chap shooting the rifle, but most barrelmakers agree that when both are maintained the same, the stainless barrel will withstand the firing of from five to 10 percent more rounds.

I personally believe a stainless-steel barrel is worth its extra cost, especially when chambered for low expansion ratio cartridges. This type of barrel in .223 should go somewhere in the neighborhood of 6000 rounds before needing to be replaced, and it is not exactly uncommon to see some barrels last even longer. A stainless barrel chambered for a larger cartridge such as the .22-250 and .220 Swift should still be delivering long-range varmint accuracy at the 4000- round mark while a barrel chambered for one of the belted magnums, such as the .240 Weatherby, .257 STW, .264 Winchester, 7mm STW, and .300 Weatherby, should still be delivering minute-of-whitetail accuracy at the 2500-round mark. When it comes to an even larger cartridge, such as the .30-378 Weatherby, I believe a good barrel should still be accurate enough for big-game hunting at 2000 rounds. All of this assumes, of course, that a barrel is made of top-quality steel, it isn’t heated up excessively by a lot of rapidfire shooting, and its bore is properly maintained.

NOTE: All load data should be used with caution. Always start with reduced loads first and make sure they are safe in each of your guns before proceeding to the high test loads listed. Since Shooting Times has no control over your choice of components, guns, or actual loadings, neither Shooting Times nor the various firearms and components manufacturers assume any responsibility for the use of this data.
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Rifling Methods and Types

Several different methods are used to machine the rifling inside a barrel with the more common being button, cut, and hammer-forged. Remington, for example, hammer-forges its barrels while Savage uses the button method. Most of the smaller barrelmakers use the button-rifle process, but a few still use the cut method with Krieger being a good example. Lousy barrels can be made with either method. By the same token, as a number of barrelmakers prove every day, either method can be used to make excellent barrels. The quality of a barrel is totally dependent on the quality of the steel used; the condition of the equipment used to drill, ream, and rifle it; and the skill of the fellow running the machinery.

I personally prefer button-rifled barrels, mainly because I have had such good luck with them through the years, but I am quick to admit that some of the best barrels in the world are rifled by other methods. Barrelmakers have also spent lots of time and money experimenting with various types of rifling, but when all has been said and done, conventional-form rifling with a uniform twist, just like you see in the typical factory rifle barrel, has won out every time. Just ask any world-class benchrest shooter.
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Rifling Twist and Bullet Stability

I get lots of questions on rifling twist rates from readers, so here goes my answer to all of them. We all know that in order for a bullet to be stabilized in flight it must be rotated at an extremely high rate of spin. How fast it rotates is determined by two factors: the rifling twist rate of the barrel and how fast the bullet travels through the barrel. Rifling twist rates commonly run as slow as 1:66 inches for muzzleloaders to an extremely quick 1:7 inches when exceptionally long bullets are used in some centerfire rifle cartridges. And what do those numbers mean? A 1:66-inch twist simply means that the spiral-shaped rifling in the barrel rotates a bullet one time for each 66 inches of barrel the bullet travels through. In other words, if a barrel with that rifling twist is 33 inches long, the bullet will be turned one-half revolution while it is traveling through the barrel. Moving to the opposite extreme, a bullet that travels through a barrel with a 1:7-inch twist will be completely rotated one time for each seven inches of barrel it travels through. If the rifled section of the barrel is 21 inches long, the bullet will rotate three times before it exits the muzzle.

The rotational speed of a bullet, or how fast it is spinning around its axis as it flies through the air, is determined by both its forward velocity and the rifling twist of the barrel. To calculate how fast a bullet is spinning in revolutions per second (rps) simply multiply its velocity times a constant of 12 and divide by the rifling twist rate of the barrel. As an example, when a bullet exits the muzzle of a 1:12-inch twist barrel at 2000 feet per second (fps) it is spinning at 2000 rps. An increase in either velocity or rifling twist rate will increase bullet rotation. Increase the velocity of that same bullet to 3000 fps, leaving rifling twist the same, and its rotational velocity will increase to 3000 rps. Reduce velocity back to the original 2000 fps but increase the rifling twist rate to 1:10 inches and the bullet will be spinning at 4000 rps. As you can see, a slight increase in rifling pitch rate increases the rotational speed of a bullet more than a considerable increase in velocity.

If a bullet is not rotated fast enough to be stabilized in flight, it will tumble through the air. When that happens its potential range is greatly decreased, and its accuracy goes to pot. The importance of this gyroscopic effect is easy to understand by anyone who attempts to throw a football as far and as accurately as possible. If the ball is allowed to tumble as it travels through the air, it won’t travel very far and is likely to veer off course and miss the target. But if the ball is thrown with one of its pointed ends aimed in the direction of flight and if a bit of spin is imparted to the ball as it leaves the hand, it will travel considerably farther and may even land exactly where the person throwing it wants it to go.
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A longer projectile requires a quicker rifling twist to stabilize it in flight.

Something else to remember about bullet stability is this: The longer a projectile is in relation to its diameter, the faster it must be rotated in order to maintain a stable flight. Let’s go back to the football, but this time I’ll compare its flight characteristics with that of a soccer ball. Unlike the football that has to be rotated before it will become stable in flight, the round soccer ball can be thrown or kicked very accurately and for quite a long distance with little to no spin applied to it.

It works the same with the projectiles we commonly send flying through the air from firearms. This is why that extremely slow rifling twist rate of 1:66 inches I mentioned earlier is all we need for the barrel of a muzzleloading rifle that will be used only for the firing of round balls while a twist rate as fast as 1:7 inches might be required in order to stabilize an extremely long bullet of .22 caliber. Looking at it another way, I’ll start with a .30-caliber spitzer boattail bullet weighing 180 grains. If the weight of that bullet remains the same but its length is shortened by changing the shape of its nose from spitzer to round, it would not have to be rotated as rapidly in order to be stable in flight. If that same bullet were shortened even more by placing it in a powerful swaging die and squeezing it into a perfectly round ball, the rotational speed required in order to stabilize it in flight would be further reduced.
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Telling a competent gunsmith what chambering the aftermarket barrel will be chambered for is a good way to determine the barrel’s correct rifling twist rate.

While choosing the correct rifling twist rate for a particular cartridge is important, some shooters have a tendency to make it a lot more complicated than it actually needs to be. They fuss, fret, and lose sleep at night trying to decide what twist rate to go with when making the right choice boils down to nothing more complex than telling the barrelmaker what cartridge the barrel will be chambered for and what bullets you intend to use, and then let him make the decision for you. If the gunsmith who will install the barrel really knows his stuff, he is another source of the same information.

Another way to decide on rifling twist rate is to simply go with what is standard in the industry. A chart shown elsewhere in this report lists the standard twist rates for various cartridges as used by major barrelmakers such as Remington, Marlin, Winchester, Weatherby, Sako, and Savage. As you can see in the chart, rifling twists can vary slightly among the manufacturers, but they are close to the same for each cartridge.
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ACCURACY BEFORE & AFTER REBARRELING

Bullet

Hornady 50-gr. V-Max
Nosler 50-gr. Ballistic Tip
Speer 50-gr. TNT

Shilen 52-gr. HP

Sierra 53-gr. HP.

Sierra 53-gr. HP.

Berger 55-gr. HP.

Nosler 55-gr. Balistic Tip
Remington Premier 50-gr. SBT

Winchester Supreme 50-gr. Ballistic Silvertip

Black Hills 52-gr. HP/Moly
Hornady Varmint Ex. 55-gr. V-Max
Norma Diamond 55-gr. HP/Moly
Federal Gold Medal 69-gr. HPBT
Average Accuracy, Handloads
Average Accuracy, Factory Loads
Aggregate Accuracy, All Loads

Hornady 150-gr. SP
Nosler 150-gr. Ballstic Tip
Remington 150-gr. Bronze-Point
Sierra 150-gr. SBT

Speer 165-gr. SBT

Hornady 168-gr. A-Max

Sierra 168-gr. MatchKing
Nosler 180-gr. Ballstic Tip

Federal Hi-Energy 165-gr. Trophy-Bonded

Federal Gold Medal 168-gr. HPBT
PMC Match 168-gr. HPBT
Remington Match 168-gr. HPBT

Winchester Supreme Match 168-gr. HPBT

Winchester Supreme 180-gr. STBT
Average Accuracy, Handloads
Average Accuracy, Factory Loads
Aggregate Accuracy, All Loads

Powder
(Type) (Grs.)
.223 Remington Model 700 VS

VVN-133 26.0
W74a8 26.5
AA 2230 26.0
H335 26.0
AA 2495BR 26.0
Reloder 12 275
Hag9s 26.0
IMR-4895 255
Factory load
Factory load
Factory load
Factory load
Factory load
Factory load

.308 Remington Model 700VS

AA 2520 46.0
Hag95 44.0
VVN-135 44.0
W74a8 49.0
IMR-4895 45.0
AA 2460 42.0
H335 44.0
Reloder 15 42.0
Factory load
Factory load
Factory load
Factory load
Factory load
Factory load

Velocity

(fps)

2865
2862
2822
2871

2840
2642
2579
2755
2884
2662
2702
2655
2678
271

Accuracy (Inches)

Before

0.942
0.754
0.733
0.478
0.686
0.855
0518
0.781

0717
0.662
0611

0.891

0.692
0721

0718
0715
0717

1399
1323
1501
1106
1045
0.811
0.894
1214
1724
1645
119
0.955
1203
1642
1161
1381
1255

After

0.343
0.382
0.412
0.31

0.507
0.480
0317
0.358
0519
0.477
0.488
0.522
0.610
0.412
0.388
0.504
0.438

0712
0.522
0.896
0.597
0.797
0.488
0.503
0517
1210
0.602
0.723
0.542
0.619
1311
0.629
0.834
0717

NOTES: The “Before’ figures are for the Remington factory barrels. The ‘After” results are for Jarrett barrels.
Accuracy s the average of three five-shot groups fired from a sandbag benchrest at 100 yards. Remington

cases and Remington 7 /2 primers were used in all .223 handloads. Winchester cases and Winchester WLR
primers were used in all.308 handloads.
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By J. Guthrie

Like any art, and riflemakinh
an art, a tremendous amount of
work and craftsmanship gointo

building a precision rifle. Here is an
explanation of the process and the
approach one custom house takes to
; produce supremely accurate rifles.
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What Makes Aftermarket Rifle Barrels ACCURATE

If you want to make one
of your rifles capable of
carving out tiny little
groups by rebarreling it,
here’s everything you
need to know about
aftermarket rifle barrels.

BY LAYNE SIMPSON
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