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  Kevin Steele

  Foreword

  From 1987 to 2005 I served as the executive editor, editor, editorial director, and ultimately publisher of Guns & Ammo magazine. Now, that may seem a long time to many, but in truth, it’s only a drop in the bucket compared to the author of this tome, Bob Forker. So I was pleased when I was asked to write the foreword for what is now the fifth edition of Ammo and Ballistics, and I decided to impart a bit about the back story that led up to the initial release of this title.

  Bob’s long tenure at Guns & Ammo began way back in 1964 at the invitation of then technical editor, Bob Hutton. Hutton was impressed with the job young engineer Forker had done in designing the Powley Computer. A Powley-what, you may ask? Well, the Powley computer allowed users to make ballistic calculations long before the advent of the personal computer. The initial concept and mathematical formulas had been worked out by a gentleman named Homer Powley. Forker assisted Powley by taking his data and incorporating it into a slide-rule-like device that simplified the process. All this was accomplished before Bill Gates left third grade.

  So, at Bob Hutton’s invitation, Forker began assisting him with various technical projects and eventually contributing to Guns & Ammo under his own byline. Then, in 1968, Bob accepted a position with Hughes Helicopters. That job would keep him out of the print industry for the next fifteen years. During that interim, Bob was kept busy at Hughes, where as an engineer he worked as a department manager in weapons systems and ordnance. Just a couple of his high-profile projects were the 30mm Chain Gun and the Apache attack helicopter weapon systems.

  Fast forward to 1983. Forker is walking across the tarmac at Van Nuys airport when he trips over the feet of legendary Guns & Ammo publisher Tom Siatos who was fiddling with something beneath his pet Cessna. Knowing Tom as I did, my guess is he most likely jumped up red-faced and swearing at the clumsy oaf who had tripped over him. Of course, upon recognizing Forker, Siatos instantly transformed from red-faced former Marine sergeant to charming gentleman, and promptly invited Forker to lunch. This inevitably led to Forker coming back to write once again for Guns & Ammo.

  Four years later I was asked by Siatos to join the Guns & Ammo team, and from then to the present day I have been honored to call Bob Forker my colleague and friend. During my years at Guns & Ammo, I can’t even begin to recall how many hours Bob spent in my office discussing guns and ammunition. Those many discussions led to some great articles and projects, and ultimately this book.

  Looking back, I know that just a couple of the ideas we came up with during those days included the Ballistic Pendulum, which Bob designed as a fairly simple but effective way of measuring and qualifying a given long-arms’ recoil force. My all-time favorite was theorizing about how long a barrel had to be before it was too long for a bullet to exit. At the time, I was just kidding, but Bob took the notion to heart. Before long, he and his buddy, barrelmaker Bo Clerke, had an answer, at least for the .32 S&W cartridge: thirty feet!

  Strangely enough, Bob was never very keen on wildcat cartridges, holding the belief that there was little a wildcatter could really do to create practical efficiencies over and above what the factories were capable of developing. This was ultimately proven true as time went on and new propellant developments allowed standard commercial cartridges from the .22 to the .458 to eclipse the velocity gains of many of the older, once popular wildcats.

  But more than anything else, I believe that Bob’s greatest contribution to the worlds of firearms and ammunition is this book you hold in your hand. Ammo and Ballistics 5 is truly a comprehensive study of all the commercially loaded cartridges now in existence. Each factory load in every different bullet weight is catalogued and compared in an easy to use fashion. Velocity, energy, wind drift . . . all are presented with data out to an unprecedented 1,000 yards. Ballistic coefficients, pressure units, recoil factors—you name it and it’s all here.

  Believe me, I have used just about every reference source from reloading manuals to factory-load tables to ballistics programs to intensive and time-consuming online searches. You can find the data when you have to, but no other single source provides the depth of material and ease of use as does Ammo and Ballistics.

  Here’s just one example.

  I recently had to decide upon a factory load to take with me on an ibex hunt in Spain. I wanted to use my pet Blaser R8 .30-06, and I wanted to know the flattest shooting factory load currently available. So, I picked up my copy of Ammo and Ballistics 4, went to the 30-06 section, and found sixteen factory loads using my choice of 165-grain bullets. Now, one might presuppose that the bullet with the highest BC would be the flattest shooting. But BC isn’t everything because velocity is also a factor. With these variables, it could have taken a while to come up with the right answer, but Ammo and Ballistics provided it in less than a minute! (No, I’m not going to give you the answer, you’ll have to buy this book and look it up for yourself!)

  Bob Forker has been the technical guru for Guns & Ammo for almost fifty years. You can’t get a better recommendation than that, and you won’t find a better source for ballistics information than Ammo and Ballistics. For that reason alone, this book is worth every penny of the purchase price. Rest assured, you will never regret buying this book. It does an exceptional job of providing fast, accurate, and easy reference; it’s so good that you’ll wonder how you ever got along without it!

  Kevin E. Steele

  Publisher, Petersen’s HUNTING

  Publisher and Editor Emeritus, Guns & Ammo
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  Introduction

  There was a time when someone who needed ammunition went to his local hardware store and said he wanted a box of, let’s say, .30-30 ammunition. That was it, he was lucky to find any ammo in the right caliber, let alone to have any choice of different bullets, brands, performance levels, etc. He took his box of cartridges and went hunting. Life was simple.

  Today we “suffer” from just the opposite problem, for we have far more variations than anyone can remember. In the .30-30 Winchester alone, there are at least seventy-five combinations of bullet weight, brand, etc., available for retail sale in the U.S. That may be a problem, but it’s a good class of problem. This book provides a way to see just what factory ammunition is available, in what caliber, in what bullet styles, and with enough detailed performance data so that you are able to make some meaningful comparisons among the selection choices.

  As we started to collect these data, we immediately ran into the question of how much to include and where to cut off. That’s not an easy decision, and the decisions we ultimately made are certain to not please everyone. We started with the fundamental decision to include only factory-made ammunition. That excludes custom reloaders and wildcat calibers. Since there is more than a little bit of factory ammunition sold in the U.S. that is not actually made here (Lapua, MagTech, and Norma come quickly to mind), we did decide to include foreign manufacturers who have a distribution system in place in this country. To keep the size of this book within reasonable bounds, we have limited the listings to calibers that are well known in the U.S.

  As soon as you begin to get past the calibers that are standardized in the U.S. by the Small Arms and Ammunition Manufacturers’ Institute (SAAMI), you get into a large gray area. Weatherby’s cartridges provide an excellent example of this category. When the Weatherby line of cartridges was first introduced, you either bought your ammunition from the Weatherby factory or loaded your own. The concept of proprietary cartridges furnished by custom gunmakers is not at all new. Just after 1900 in England, that practice was more the rule than the exception. The .375 Holland & Holland Magnum was once a proprietary number. Like the .375 H&H, over time, several of the Weatherby calibers have received SAAMI standardization. Ammunition for these calibers is now produced by independent ammunition makers. That certainly takes those calibers out of the “proprietary” designation. For other Weatherby calibers, the only factory ammunition that gets to the dealer’s shelves still comes exclusively through Weatherby. That isn’t bad; it is just the way things are. As of this writing, I believe that all Weatherby calibers that are not covered by SAAMI standards are controlled by CIP, the agency that oversees ammunition producers in Western Europe.

  There are several U.S. companies who, relatively recently, have each developed their own lines of proprietary calibers. In general, these companies provide a source of factory loaded ammunition for their own calibers. While most of these cartridges have not received formal standardization in the U.S. or elsewhere, these folks are building their products under their own closely controlled conditions that quite often include outside testing by independent laboratories. Deciding which of these calibers to include in the listings wasn’t easy. We did our best to make the book as inclusive as possible.

  Having a comprehensive listing of what’s offered is only the start of the ammunition selection process. The performance data allow you to compare velocity, energy, Taylor KO Index, bullet path, and wind drift for various ranges. With that information you can quickly see the trade-offs between light and fast bullets and the heavier and slower offerings.

  In compiling this comparison data we have, whenever possible, used the manufacturer’s own data. When the manufacturer was unable to supply specific data, we have used our best efforts to construct the missing items, using the best supporting information we could find.
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  Author’s Notes

  How to Select Ammunition

  When you set out to buy ammunition, you usually know at least two things right at the start. You know what caliber you want, and you generally know what the ammunition will be used for—target practice or hunting. If the use is for target practice, the selection process is relatively easy because once the caliber has been selected, your primary concern is accuracy. All you need to do is test all the possible candidates in your caliber (and there won’t be many) to see which performs best in your gun.

  If the use is for hunting, the problem is considerably more complicated. The ultimate goal in the hunt is to obtain a reliable, clean kill. The first step in this is to get a hit. While a hit is certainly a necessary condition for a kill, after you get that hit the bullet has to finish the job. Up until about fifty years ago there was little done to design bullets specifically for the hunting application. Most of the attention that was paid to bullet performance was in the African calibers. Of course, the direct consequences (to the shooter) of poor bullet performance on an African hunt are much easier to visualize.

  In the U.S., John Nosler developed the partition bullet and brought it into general usage. But Nosler’s bullets were only available to reloaders, and as late as the mid-’60s they weren’t being used by the major manufacturers to produce factory ammunition.

  I can remember getting letters in that time period that asked if there were any bullets that got Nosler performance that didn’t cost so much. After all, Nosler partition bullets cost about a dime each at that time. That seemed like a lot to folks who were used to paying no more than a nickel for the same weight bullet. What these folks didn’t seem to realize was that it’s the worst sort of economy to accept poor terminal performance to save a few cents per bullet. Thirty years ago it amazed me to see how many hunters couldn’t understand that.

  The results obtained with the Nosler and other premium performance hunting bullets that followed gradually convinced more and more hunters that these “expensive” bullets were a bargain when they produced good kills. But the benefits of these bullets were still limited to the hunters who were loading their own ammo. As time went on, the benefits of good bullets became clearer to an increasing proportion of hunters. Once they could see that there was a market established, it wasn’t long before the custom reloaders began offering ammunition loaded with premium bullets.

  When the ammo factories saw the custom reloaders cutting into their sales, they began to get the picture. Maybe there really was a market for ammunition loaded with premium bullets. From a tentative start with one premium loading, the main line factories are offering more and more choices of premium bullets. Today these choices include not only specialty bullets furnished by individual makers but also improved performance bullet designs produced by the ammo factories themselves. It is this increased offering of premium bullets that’s mostly responsible for the quantum jump in the number of ammunition variations offered today.

  As to the question of which premium bullet to use, that question goes beyond the scope of this book. There are now so many specialized forms of high-performance bullets incorporated in factory ammunition that giving meaningful advice as to which bullet might work best for your requirement just isn’t possible without testing in your specific hunting conditions. It could very well be that several brands will give nearly identical performance in your application. That’s a good class of problem. If you can’t tell the difference between two or three brands, it really comes down to which is the easiest to locate.

  The value of this book is that it can help to narrow the selection process down to a few promising candidates. With the list narrowed down to a manageable number, you can check with either the manufacturers or with gun shops in your area for more information to help you make your decision. My own recommendation is that when you find a bullet that works well for you, just stick with it. Unless you particularly enjoy trying new things, there’s no point switching around if you are getting good results.

  Within this book the listings are first divided into four sections: centerfire rifle cartridges, African cartridges, pistol cartridges, and rimfire cartridges. Within the separate parts, the listings are next divided by caliber and specific cartridge listings. Within a cartridge listing, the entries run in increasing order of bullet weight. Within a bullet weight, the listings are by bullet style, then velocity.

  Find the cartridge you want, go to the desired bullet weight range, and then look through the listings to see just who makes what. Check the bullet description and the performance numbers to see if this is what you need. If you aren’t quite satisfied, you might want to check listings for higher or lower bullet weights. If the performance you want isn’t listed here, it probably isn’t available as a factory product.

  Standardization

  It’s only about 150 years since the breechloading guns firing ammunition contained in metal cartridge cases began to come into common use. The first of these cartridges in popular usage were rimfire rounds with about .50 caliber projectiles. Soon after, the centerfire primer system took over and continues today. All the early centerfire cartridges were loaded with black powder, but after about 1890 the nitro (smokeless) powders made their appearance and soon became the product of choice.

  Smokeless powder brought the potential for greatly increased performance and a less critical cleaning requirement. This improved performance came at the price of significantly increased working pressures. As the government became more and more intrusive into our lives, the U.S. ammunition makers of the early 1900s recognized that sooner or later they were going to have to get together to adopt industry standards or be subject to government regulation of some type that was already beginning in Europe.

  Ultimately, the Small Arms and Ammunition Manufacturers’ Institute was formed in the U.S. SAAMI, as the group is called, is a voluntary organization. You don’t have to be a member of SAAMI to manufacture ammunition in the U.S. Neither do members have to conform to SAAMI standards with their ammunition. For liability reasons, if for no other, a manufacturer would be foolish in the extreme to make a product that, at least in terms of chamber pressure, didn’t follow the collective experience lead of SAAMI.

  In addition to the velocity and chamber pressure standardization that SAAMI provides, this organization also distributes dimensional standards for both cartridges and chambers. It’s easy to see the value of the dimensional standards. When you go out to buy ammunition for your gun, you want it to fit in that gun’s chamber. This is an important function. Imagine the chaos that would result if every gun and every ammunition manufacturer worked to their own idea of the correct dimensions. Proprietary cartridges don’t have this level of formal control (nor do they need it) until they cease to be exclusively proprietary and there is more than one maker of guns and ammunition for the caliber.

  In Europe, most ammunition is controlled by an organization called Commission Internationale Permanente (CIP). CIP’s approach to ammunition performance standardization seems to be that they will mandate maximum average chamber pressures but will allow individual manufacturers to load any bullet weight to any velocity desired so long as the maximum average pressure limits are observed. From the pure “blow up the gun” standpoint, controlling maximum pressures is all that matters. For European manufacturers, conforming to CIP standards is often a matter of law; it’s not voluntary in many countries.

  Unlike CIP, SAAMI specifications do control velocities and in doing so, specify the bullet weights that are associated with each of these standard velocities. The tolerance on the velocities called out in the specifications is a whopping 90 feet per second. That means that if a particular cartridge and bullet weight have a nominal velocity of 2,700 fps, the ammunition conforms to the standard if the average velocity for the lot is between 2,610 fps and 2,790 fps. No ammunition that I know of has shot-to-shot variations of 180 fps. That would be pretty awful stuff. But if a manufacturer makes up a run of ammunition that turns out to have an average velocity of, let’s say, 2,615 fps when the nominal is 2,700 fps, and other characteristics (especially pressure) are nominal, the ammunition still conforms to the SAAMI standards.

  Several ammunition companies have developed new high-energy propellants or highly specialized loading techniques that allow loading of some calibers to as much as 200 fps faster than the commonly advertised loading velocity levels without exceeding the allowable pressures. This high-performance ammunition offers a way to get near magnum performance from a “standard” rifle.

  Energy vs. Momentum—The “Great” Debate

  It started with hunters. There was and is a genuine difference of opinion between those folks who believe that high velocity is “everything” and the higher the striking velocity the better. They are opposed by another group who feels as strongly that as long as the striking velocity meets some minimum standard, the best measure of effectiveness is bullet weight and perhaps the size of the hole the bullet makes. It’s pretty obvious that neither position, as simplified above, is a perfect measure of effectiveness. Within the last fifteen years or so, this debate has expanded from the hunting fields into the city streets and has become an important consideration in selection of ammunition for the self-defense application.

  Because, for almost every specific factory cartridge, the user has a choice of bullet weight, this debate has become a problem for everyone who buys ammunition. You can characterize the debate as light and fast vs. heavy and slow. In physics terms, the debate comes down to whether effectiveness is more nearly comparable to energy than it is to momentum. Let’s look at these terms a little more deeply.

  Energy is defined as one-half of Mass times the square of Velocity. As long as we confine our discussion to the Earth (and I understand there’s not much to hunt on the moon), we can think of Mass as being the same as weight. Momentum is defined as Mass times Velocity. When you look at these two definitions, you see that since Energy is proportional to Velocity squared and since Momentum is proportional to Velocity to the first power, Energy puts a premium in Velocity. That means that if you are on the side of light and fast, you are saying that Energy is the better measure of effectiveness.

  As near as I can determine, the heavy and slow school was dominated in the early days by the professional British African hunters. This school of thought was responsible for pushing the African guns into some impressively large calibers. John “Pondoro” Taylor wanted a measure of effectiveness that he believed reflected his real world. He finally settled on a measure that is Bullet Weight (pounds) times Velocity (fps) times the Bullet Diameter (inches), and which was called the Taylor Knock Out Index. Taylor’s KO Index needs some explanation. Taylor didn’t think of the index as a measure of killing power but rather in the boxing sense of actually producing a short-term knockout of the animal. Because of this, he restricted the bullets to solids. His theory was that if the bullet didn’t penetrate the skull on a brain shot, it still had the capability of stunning the animal for a few seconds so that the hunter could get off a second, more lethal shot.

  Since the Taylor KO index represents a momentum value (times bullet diameter), it can be used as an alternate to the energy value. We have included it for all bullet styles for this purpose, although some bullets, especially varmint styles, will clearly not come close to meeting the original intent.

  If you take either measure to extremes, you find that these measures both fall apart. The particles (electrons or some such little things) fired into patients to break up kidney stones are more energetic than bullets because they are traveling tens or even hundreds of thousands of feet per second. These highly energetic, but very light, particles break up the stones but don’t kill the patient, clearly demonstrating that energy isn’t a perfect measure of killing power. At the same time, a professional football quarterback can put more momentum (or Taylor Index for that matter) on a thrown football than many guns can put onto their bullets. Since we don’t lose a dozen or so wide receivers each weekend, momentum isn’t a perfect measure of killing power either. Part of the explanation of this is because neither measure (energy or momentum) by itself, takes bullet construction into account. The terminal performance of the bullet on the target is at least (and possibly more) important than which measure you prefer to use. Generally the more effective cartridges have not only more energy but also more momentum, so it is not easy to find a clean demonstration of which measure is best.

  When the military is looking at the effectiveness of weapon systems, one factor that gets into the effectiveness calculation is the probability of a kill for each shot. But the probability of a kill depends on two factors, the probability of a hit and the probability of a kill given a hit. The probability of a hit depends on many things, the accuracy of the shooter and his equipment and, of course, the accuracy of the bullet. Velocity probably plays a part in probability of a hit because higher velocity leads to flatter trajectory and lower wind drift.

  The probability of a kill given a hit depends heavily on the bullet construction. It also depends on striking velocity. It is generally accepted that for a bullet to be effective it must penetrate deeply enough to reach a vital organ. It must also leave a large enough bullet path to provide a conduit for blood to “drain.” This definition of how the bullet should perform leads us to our current crop of high-performance hollowpoint and controlled expansion bullets.

  There are at least two applications that seem to contradict this conventional wisdom. The first comes along with light varmint hunting. In this application, the ability to get a hit isn’t a foregone conclusion. A two-inch target at three hundred yards isn’t all that easy to hit, and it takes an accurate bullet to even get a hit. At the same time, almost any hit with almost any bullet will produce a kill. Generally speaking, target bullets work well on light varmints. In this example, bullet performance after the hit isn’t nearly as important as getting a hit in the first place. When we go through the probability of a kill equation, we find that in this application the hit probability is the controlling factor.
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