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FOREWORD

For riflemen interested in reloading, creating their own cartridges or duplicating the wildcat loads of other enthusiastic shooters, John J. Donnelly’s Handbook of Cartridge Conversions is the ultimate reference. It’s not very often that a master of a given topic decides to put his life’s work into print, and handloaders around the world should give a collective cheer for Donnelly’s efforts.

I began reloading in the early 1960s. My father had set up a bench in the attic above our third-floor apartment where we spent many evening and weekend hours creating hot loads for our .220 Swift, .30/06 and other rifles. Dad did most of the critical work (resizing, case trimming, powder measuring and bullet seating), while I sorted bullets (by weight), checked primers (for bulging anvils) and polished the brass cases after each operation. We even melted lead wheel weights on the kitchen stove to make our own bullets, two at a time with our Lyman “nutcracker” hand tools. Using only the cheapest, most primitive reloading tools available at the time and a second-hand copy of a Speer reloading manual, we would spend hours cooking up exciting new loads, three cartridges per “recipe,” and then head for the shooting range on Saturdays to test our creations. Some of our loads were super accurate, some were too “hot” and some were borderline dangerous - one load for the .220 Swift resulted in the bullets literally evaporating a few yards from the muzzle, a result of too much powder and too light a bullet spinning too fast. We were probably a grain or two of powder from serious disaster, and when we had to replace the (Model 70 Supergrade) Swift’s stainless steel barrel the second time due to chamber erosion caused by excessive heat and pressure, we quit experimenting and went back to the rather tame loads listed in the manual.

Oh, how we would have loved to have found a copy of John Donnelly’s book! Not only were we unaware of the variety of reloading tools and techniques that were available, we had no idea that one could create new cartridge designs out of existing calibers or, miracle of miracles, build cartridges (even guns) of our own creation. He had already done all the hard work and was foresighted enough to write it all down for the benefit of future “gun nuts.” Anyone who has the least inclination to reload his own cartridges should own a copy of this book, the culmination of a lifetime of one who has truly been there, done that! For safety’s sake, understand that the loads, conversions and techniques included here are Donnelly’s and should be duplicated and approached with care and caution. Do not tinker with his measurements, loads or calculations. Read every powder label and check each measurement twice before you proceed. Always wear standard safety gear (goggles and gloves) and conduct each operation with utmost caution. If you enjoy rifle shooting, creating your own ammunition is the next logical step. Welcome to the club!

—Stephen D. Carpenteri


This book is for Judy, my brightest star.

—J. J. Donnelley, 1987


INTRODUCTION

One of the major influences in my career has been the late George C. Nonte’s book, The Home Guide to Cartridge Conversions. I’ve been gleaning information from its dog-eared pages ever since 1972, and it has helped me immeasurably in building an internationally known custom ammunition business, which I’ve named Ballistek.

It is my intention to repay a debt to Major Nonte with this book. Although I can never thank George personally for his assistance and insight (he passed away in 1978), I hope that somehow he knows that I have added to his work and passed on our accumulated knowledge to others.

Before I am accused of plagiarism, let me state flatly that I have NOT copied any of the Major’s information. Similarities do exist, simply because there is only one logical way to present this information. But while the form may be similar, the information contained therein reflects today’s technology and tool availability, plus my own years of experience.

Actually, I wrote this book for myself! As a custom loader, I use this data every working day, and I had grown tired of constantly searching for this or that piece of information. My ammunition library consists of numerous hardbound books, several thousand magazines, tons of notes, and a card file index to pull everything together. Whenever I worked on a cartridge, I had to pull a master card listing nearly every literary citation for that cartridge during the past 12 to 15 years. Each book, magazine or note then had to be located before the necessary data could be extracted. Cumbersome was the most polite description my longsuffering wife could offer to describe my research system. Things progressed to the point where the need for this book became obvious, if not desperate.

Today, there’s growing interest in obsolete, foreign, metric and wildcat ammunition. For reasons of economics and greater accuracy, we are also witnessing an increasing number of handloaders. These factors combined cannot survive for very long without spurring interest in more advanced handloading. This book was written for all those handloaders as well.

My background as a manufacturing engineer and tool designer will be evident in many of the more specialized forming techniques you’ll run across in this book. The methods contained herein often reflect my experience in the highly technical fields of fixture design, process engineering, carbide tooling technology, and chemical engineering. Many of these operations are obviously inappropriate for the novice handloader. This manual further assumes that the reader has mastered basic handloading principles and will not be baffled by such terms as “full-length size,” “flashhole,” and “extractor groove.” In short, this book is not meant to be an “Introduction to Handloading.” On the other hand, I have made every effort to “keep it simple,” or at least as simple as possible consistent with the effective completion of whatever task is at hand.

Reloaders will also benefit from the information provided concerning tools and metalworking techniques. For example, many of my forming operations require the use of a lathe. I also believe that most reloaders will find this book to be both interesting and challenging.

Most of the cartridges detailed in this book are long obsolete, and the weapons themselves are old and worn. When fabricating ammunition for these pieces, I remind the reader that minute-of-angle accuracy is not always possible. It is my intention to offer one method of producing shootable ammo. Although I have not personally fired many of these cartridges, I’ve relied on feedback from shooters who have. These loads, which perform quite well, often duplicate the velocity and internal pressure of the original round. I cannot, however, be held responsible for the use of any loading or forming information. When it comes to converting cartridges, you are pretty much on your own. In case of an accident, you have no one to blame but yourself!

The information contained in this manual is, to the best of my knowledge, true and accurate. It would be virtually impossible, however, to produce a work like this—one that is so highly dependent on numbers—without a few errors here and there.

So have fun reloading—and work safe.

—J. J. Donnelley, 1987








	
PART ONE

	Methods in the Art of Handloading



	1

	Cartridge Conversion: History and Nomenclature





While it is not within the scope or intent of this work to present the long chain of technological milestones that have coalesced into our modern centerfire brass cartridge cases, a brief history may be in order. During the Civil War, most firearms in America featured either percussion or rimfire ignition. By the end of the war, the percussion firearm was already passing into history as bigger and better rimfire cartridges appeared on the market. Notable among these were the .56 caliber Spencer, the .54 Ballard, the .52 Sharps & Hankins and the .44 Henry.
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These two cartridges date from the mid-19th century when cartridges were moving from inside priming to centerfire. On the left is a .56-56 Spencer. The one on the right is a .50-60 Peabody.

Following the Civil War, experiments with centerfire priming dealt a death blow to the large bore rimfires. The U.S. Army tested several inside-primed cartridges and used the Benet inside cup primed round for several years before Colonel Hiram Berdan’s exterior primer, invented in 1866, was adopted. This primer is still used in the military ammunition of many nations.

At the same time, the British were working on ammunition for the Snider conversion of the Enfield muzzleloading rifle. Under the direction of Colonel Edward Boxer, whose cartridge used a primer different from that of Berdan’s, this model carried its own anvil. Berdan’s primer, on the other hand, incorporated the anvil as part of the brass case in the center of the primer pocket, with two flashholes, one on either side of the anvil. U. S. ammunition producers subsequently adopted Boxer’s idea, in part because it made the reloading of ammunition a much more practical matter.

[image: image]

The cartridge shown on the left is an early rimfire version of the .50-70 Government. In the center is a Remington centerfire; version and on the right is a .50-70 Government cartridge made in 1975 from Dixie Gun Works brass.

By the early 1870s, the march of American settlers westward was in full swing, and thus a good, available supply of reliable ammunition became a necessity. It soon became apparent that Berdan-primed ammunition was too difficult to reload on the open plains, especially with screaming hordes of belligerent warriors dashing about. Moreover, not many of our frontier ancestors perceived much merit in lugging tons of ammo west in their Conestoga wagons. Enter the Boxer primer.

After adoption of the .45-70 Springfield cartridge in 1873, inside primed ammunition was used for a few years, but eventually the Boxer-primed cartridge replaced it. Reloading apparatus soon became a part of every infantry company’s supply kit, thus marking the advent of reloading in America.

Britain—and for that matter most of Europe—did not consider field reloading a necessary pastime for their troops, however, and adopted the cheaper Berdan primer for their metallic cartridgess. Surprisingly few changes have taken place—in both cases and primers—since 1875 except that the materials in current use are vastly superio and more reliable.


DISCLAIMER

Any and all loading information contained in this book should be used with caution. Since they have no knowledge or control over the reader’s choice of guns, components, and loadings, the author, publisher, and the various firearms and components manufacturers mentioned herein assume no responsibility for the use of this information.

Furthermore, while all sizes, dimensions and loadings included in the conversion pages (Parts I and II) have been checked for accuracy, neither the author nor the publisher can assume any liability for any incorrect information contained therein.
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On the left is an early .45-70 cartridge utilizing inside priming (rimfire)and to its right a contemporary .45-70 centerfire made by Winchester.

MODERN PRODUCTION

Modern brass cases are produced under exacting specifications. While each case manufacturer has its own recipe for brass, the basic formulas of copper and zinc remain unchanged. The exact ratio affects the forming characteristics and ultimate strength of the case considerably; hence, each manufacturer uses the blend it believes is most superior.

Cartridge cases begin life as flat sheets rolled into long coils. These brass sheets are first heated and then rolled to an exact thickness. The sheets pass through blanking presses, which punch disks of the proper diameter to minimize waste. The disks then enter a series of annealing, lubrication and drawing processes.

A drawing die is little more than a polished hole in a tool steel plate. Poised above this hole is the male portion of the die, which is a highly polished tool steel finger. The outside diameter of this finger is slightly smaller than the inside diameter of the female die. A disk of annealed brass is centered above the female cavity. When the press cycles, the male portion enters the female cavity, pulling the brass disk with it.

After drawing, the disk, which now resembles a small cup, passes into another draw die. The second die set contains a female cavity with a smaller inside diameter and a male pin with a larger outside diameter. Drawing is performed several times until a long, cylindrical tube of brass with a solid bottom is produced. Later in the process, a small nipple is added to the base of one of the female dies, thus forming the primer pocket and headstamp.

The brass tubes move to another machine that plunge-cuts the rim diameter and the extractor groove. After turning, the flashhole is punched, followed by annealing, subsequent neck forming (if required) and final trimming to the required length.
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Some suppliers offer selections of rare and exotic cases, including the .577 Nitro Express shown here. Most cases are “basic,” meaning they must be formed and trimmed before use.

Quality control instruments and personnel monitor each step in this procedure. The chances of a missed operation are therefore quite slim. A finished round of ammunition without a flashhole connecting the primer to the powder, for example, would be dangerous indeed. During 20 years of handloading ammunition, the author has found one case—in a box of new, unprimed .38 Special brass—that did not sport a flashhole. This case is still around as a reminder that large manufacturers are not infallible, and that new cases should always be closely scrutinized before use.

It does not require 20 years on a factory assembly line to realize that the above procedure is complex and expensive. Many modern machines of this type may take days to tool up, and the added expense of tool maintenance and constant upkeep can only be justified by extended production runs producing millions of cases.

WHY THEY’RE GONE

In 1902, Winchester Repeating Arms introduced the .33 WCF cartridge and simultaneously announced the availability of its companion M86 lever rifle. This combination became very popular mostly because the 200-grain factory bullet exited the muzzle at some 2,200 fps, delivering slightly more than a ton of energy. In 1936, Winchester unveiled its much stronger M71 rifle and .348 WCF cartridge, whose 200-grain factory loading produced almost 1-1/2 tons of energy at 2,325 fps. Owners of the M86 quickly began trading for M71s and .33 WCF ammo sales plummeted. The cartridge was discontinued in 1941.

Although World War II certainly had some influence on this disappearance, the bottom line indicated that sales of .33 WCF ammo had dropped off in favor of the more powerful .348. Moreover, Winchester could not justify the set-up and tooling costs for the .33, and thus this once great cartridge became obsolete. A few years later, the .358 WCF appeared, causing the .348 to pass into oblivion as well.

A cartridge can become obsolete in other ways. In some instances, a manufacturer may conjure up a new cartridge and firearm, place it on the market, and then discontinue it after only a year or so because of general lack of interest. An example of this would be the .38-45 Stevens. For whatever reason, a host of cartridges has been introduced and later been discontinued over the years. It follows that many firearms are also produced for these cartridges, but they do not evaporate when the ammo is discontinued. Some individuals opt to rechamber, rebarrel, or rebore these relics in an effort to remain on the firing line. This is unfortunate and should only be considered when every possibility of obtaining shootable ammo has been exhausted because the collectible value of such guns is severely diminished.
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At left is an original Winchester .33 WCF cartridge. The case on the right is a .45-70 Government reformed to .33 WCF.

In this book we shall concentrate on those methods and tools that allow fabrication by the handloader of long extinct cases from commercially available brass. By the time you read this, several more familiar cartridges will have disappeared, notably the .303 Savage and .30 Rem. A point is reached where it is no longer profitable to manufacture these and other cartridges, and they will then pass into the realm of the custom loader and cartridge collector. Meanwhile, newer cartridges are constantly being developed.

[image: image]

CASE NOMENCLATURE

Most reloaders are familiar with the basic terms that apply to cartridge brass. For the purpose of later discussions, however, a review of all terms in current use is provided, including standard case measurements. We shall also review the common types of existing cases and the manner in which they headspace. The “target” notation indicates that portion of the case that must position itself accurately against the mating chamber surface so as to establish the headspace dimension. The dimension from the target to the head is critical; a tolerance of plus-or minus- .001 must be held. The remaining distance – i.e., case length minus headspace—is critical only in the positive direction. That is, the dimension from the target to the mouth can be considerably shorter, but never longer. As an example of this chambering irregularity, consider the .38 Special cartridge in a .357 Magnum chamber.
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