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Charles Singer Landis
1887–1961
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C. S. Landis: A late photo by Bob Bell.
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Charles Singer Landis was the preeminent small-bore writer and target/varmint shooter of his time. He was the author of 22 Caliber Rifle Shooting (1932), Twenty-Two Caliber Varmint Rifles (1947), Hunting with the Twenty-Two (1950), and Woodchucks and Woodchuck Rifles (1951).

Born in Pennsylvania, Landis grew up shooting and hunting from an early age. He was employed in various capacities, including assistant advertising manager at the Hercules Powder Company. He wrote publications for that company, plus did countless articles for the shooting press, including The American Rifleman, The Gun Digest, The Rifleman, The Field Illustrated (London), Forest & Stream, The Sporting Goods Dealer, Sportsman’s Digest, and Rod & Gun in Canada, where he served as shooting editor for forty years.

Unlike so many writers in this field, Landis was not a self-promoter. While details of his hunting trips and travels are recorded, little information can be found regarding his early life, education, or professional career. When he died, obituaries were brief and few. Fortunately, since publication of an earlier version of this book (The Gun Digest Book of the .22 Rifle), Landis’s writings are finally being brought back into print and are now available in paperback at reasonable prices.

Landis was, above all, an experimenter with a keen interest in the “how” and “why” of firearms and ammunition performance. He was a perceptive observer of wildlife, which made him an expert hunter. Best of all, he was a good writer, with the ability to organize his vast store of knowledge and information and present it in a style both concise and eminently readable.
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FOREWORD

TO THE SECOND EDITION

It happens daily. Still. I get calls and e-mails asking where all the .22 ammo is. There is no secret government contract. There is no conspiracy. It’s simply supply and demand. The major domestic ammunition makers have been producing more ammunition than ever. They are all up in terms of total production—double, and in some areas, triple-digit increases. They are all running three shifts. Efficiency is up. Maximum production is coming out of all them. And it is not enough. Demand for the humble .22 Long Rifle still exceeds production capacity—and probably always will.

The problem with rimfire production is that adding capacity is incredibly expensive and not easy. The machines are very spendy and cannot just be ordered out of a catalog. And then you have to train the workforce, too, after the tooling is in and the plant built. And there are aspects of rimfire production that simply cannot be rushed nor should they, ever. The priming of the rimfire case borders on alchemy, dangerous alchemy. And priming compound is something one cannot take any safety shortcuts with, period!

That said, more .22 Long Rifle was produced last year than in any other year in the history of mankind. And it was still not enough. I have visited the four major ammunition plants in the United States that produce .22 rimfire—they are in Arkansas, Idaho, Minnesota, and Mississippi—as well as a couple of plants overseas. There are literally millions upon millions of rounds produced every day around the world of .22 Long Rifle. That adds up to billions a year.

It is an archaic process to make .22 Long Rifle, even when done on fairly modern machines. Take a modern .22 Long Rifle and Monsieur Louis-Nicolas Flobert would know what to do with it. The rimfire cartridge’s basic design hasn’t changed that much, but it has become ubiquitous, especially in its .22 Long Rifle form. There have been improvements in propellant and projectiles, but that basic case design remains. It’s a cartridge everyone shoots, yet few understand. The book in your hands will help you understand.

Forensic examiner and long-time gunwriter C. Rodney James has had a lifelong passion for the .22 rifle—an analytical enthusiasm that he passes on in this book. Rodney covers virtually every aspect of the .22 and other rimfire cartridges. The opening chapter on the evolution of the small-bore rimfire cartridge is a blend of solid historical research and a deep understanding of cartridge design and ballistics. His observations on accuracy are of particular interest, and the author delivers a detailed analysis on why some .22 ammunition shoots better than others. But this book is not just on ammunition; the various autoloading, pump-action, single-shot, bolt-action, and lever-actions currently available are described, as is an extremely useful survey of major models that are long since out of production. Of particular note is Rodney’s approach to evaluating the condition of used .22-cal. rifles.

Rodney has spent a considerable amount of time behind .22 Long Rifles and his information concerning wind drift, exterior ballistics, and terminal performance is based on solid experience and his scientific approach to recording a lifetime of results. His observations of varmint hunting with the .22 as well as the NRA small-bore shooting sports are informative and cover the range of .22 activities that require precision.

Technical information is reported in this very readable text and backed up with imagery of actual targets as well as tables. This little book is the most useful treatment of the .22 I have read, and it is highly recommended for anyone serious about being a rimfire rifleman.

—Mark A. Keefe, IV

Editor in Chief

American Rifleman

Fairfax, Virginia

May 2017


FOREWORD

TO THE FIRST EDITION

Facts attract C. Rodney James, whom I have begun to call “C Rodney,” as flame attracts moths. Decades ago he submitted manuscripts to The American Rifleman and Gun Digest and they were always chock-a-block with facts, and I printed some of them.

Now he has done it again. This time he used a power dredge to dig up new facts about rimfire rounds and rifles you think you know about, and about rimfire history you never heard.

The subtitle here is “A guide for rimfire users.” Users of semi-autos, users of single-shot boy’s guns, users of competition rifles—doesn’t matter. There is grist here for everyone’s rimfire mill.

There is, for instance, theory, and a half-dozen or more substantive theories—on group size, interior barrel design, bullet configuration, and more are given full treatment. There is demonstration, and C. Rodney provides that. There is engineering, and there is lots of shooting.

In short, and I am asked to be short, there are no quibbles. This is about rimfire rifles and almost all about them. Enjoy it. I did.

—Ken Warner

Editor

Gun Digest (retired)


INTRODUCTION

Over the past eighty years there have been dozens of books on small-bore rifles and rifle shooting and few worth the time to read them. It has been forty-plus years since I stumbled on 22 Caliber Rifle Shooting by C. S. Landis. This 1932 text, published by Thomas Samworth, was the first really comprehensive work on the subject and still contains a wealth of technical data of value to the serious shooter and gun crank alike. It arrived at the critical moment—the dawning of a new era in small-bore shooting—immediately following the twin advents of non-corrosive priming and high-speed loadings. For a contemporary reader it contains a great mass of material that is of interest only to those with an appreciation of history and a taste for documentation of the state of the art as it was in what many consider the great era of small-bore rifle shooting.

This book is my best effort at providing a streamlined and updated version of the best Landis had to offer, covering rifles, ammunition, and technical advances that have come about in the past eighty-plus years. It is, further, an updated and expanded work based on a small handbook of mine, The Gun Digest Book of the .22 Rifle, published in 2009. Any attempt at making a book that can be all things to all readers will never succeed. This effort is no exception. What I hope to accomplish is to provide a starting point for the beginner, a current summary of the state of small-bore rifles, ammunition, and shooting for the intermediate rifleman/woman. Beyond this are reference sources to point the way for those who wish to venture into the more rarefied regions of upper-level competitive shooting, bench-rest shooting, long-range varmint shooting, and that eternal quest for the perfect rifle. May you find it.

Through high school and into college, I was an indifferent student. I had difficulty remembering things. I finally concluded I remembered far better that a particular item was important if it was explained to me how and why it was important and thus worth remembering. I try to do this in this book, which may be read straight through or sampled according to a reader’s needs. To this end I have incorporated a certain amount of cross referencing in the text for those who may read it partially or go through the chapters out of order.

I suppose I can add what this book is not. While it addresses many aspects of shooting, it is not a manual to teach you how to shoot. The military, the NRA, and any number of others have put together works of this sort. It is not a shilling for any particular product. What I may have to say about various arms, ammunition, and other items is based on personal experience, research, and analysis. Be advised, personal testing by most writers is rarely more than one or two examples of particular rifles, and at best eight to ten lots of a particular ammunition. Your experiences may well differ.

Small-bore rifle shooting has and will continue to provide millions with endless hours of enjoyment on the range and in the field. It is a wonderful sport that can be practiced for the better part of a lifetime.

It should be added that irresponsible use of firearms has been the cause of death and tragedy. I was once on the board of my county’s Humane Society, and some of the situations we encountered were unbelievable. I won’t go into details, but realize, for example, that the killing of songbirds and other protected species is a crime. The killing of companion animals (cats and dogs) is a criminal felony in most states, with fines from $5,000 to $20,000. It should be noted that a felony conviction deprives you of your right to own a firearm. Above all, it is your duty to be safe and responsible in your shooting. One accident, one act of irresponsible shooting, is too many. It hurts all of us.

—C. Rodney James


CHAPTER 1

SMALL-BORE RIMFIRE AMMUNITION

Modern, metal-cased ammunition is not merely a convenient combination of bullet and powder, but a functioning component—part of a firearm. If all the elements are not in the correct proportion, with the right burning characteristics, with bullets of the proper diameter and cartridge cases of the proper concentricity and elasticity, accuracy and even function will suffer accordingly. I have often met those who seem to regard ammunition simply as “gun fodder.” If the gun fails to perform as they believe it should, they tend to blame the gun. As we shall see, problems can arise from guns, ammunition, and at times a combination of both. These difficulties can range from the merely annoying to the life-threatening. Since ammunition is the heart of a firearm, it seems a good place to begin.

WHY DO WE HAVE RIMFIRE AMMUNITION?

Ever since the first gun was created, firearms makers and inventors have grappled with means to improve the reliability of the ignition of the powder charge and to fire more shots faster.

Firearms designers made little progress until the nineteenth century, when the first successful efforts at producing self-contained ammunition were realized. Until that time, guns were loaded with a separate igniter, propellant powder-charge, and bullet, now known as “loose ammunition.” Firing required a match or fuse, a flint striking sparks to light a pre-ignition charge, or an explosive “percussion cap.”

Reliability improved and rapidity of fire increased with better ignition systems, but a point was reached where it became clear that a self-contained, gas-sealing cartridge with its own igniter, powder charge, and bullet was the only practical means of achieving rapidity of fire. Such a cartridge additionally solved the gas-leakage problem inherent in all previous attempts at making a breech-loading/repeating firearm.

Hundreds of systems for such self-contained cartridges, now referred to as “fixed ammunition,” came and went. All are forgotten except by historians. They ran the gamut from the highly successful to the wacky, featuring cartridge cases made of paper, rubber, gelatin, even sausage skin. Malleable metals were the most practical, with copper and soft-copper alloys (known as gilding metal) used in the first successful self-contained cartridges. As production of higher pressure loadings increased, these were discontinued about 1942.

Copper alloys, including brass, could be “drawn” in steel dies to form a tube (with one closed end) from a disc of metal punched from a metal sheet. This quality of being workable (without splitting or tearing) was perfect for precision-forming cartridges at high speed—ideal for mass production. Brass was best since a brass cartridge case was elastic, able to stretch to obturate in a gun chamber under the pressure of firing and then spring back for easy extraction. The softer, gilding-metal case was plastic, obturating well but more difficult to extract.

The rimfire is the oldest surviving cartridge. It exists today because it can be made cheaply, requiring a minimal amount of brass case metal. The primer is in the hollow rim, thus eliminating the need for a separate primer—the system used in the centerfire cartridge. The centerfire contains a central metal cup, housing an anvil on which to crush and explode the primer material. When the firing pin crushes the rimfire rim, the breech of the rifle barrel acts as the anvil. The rimfire’s priming material is in the full circumference of the rim; thus there is no need to “index” the cartridge, as with early pin-fire and lip-fire cartridges that had to be loaded with the pin or lip in the up position to be struck by a falling hammer. Finally, the crimped seal between the bullet and case renders the cartridge waterproof and damp proof for a long time. For these reasons the rimfire survived its contemporaries and continues to prosper, with billions made and consumed every year.

In addition to its economy, small-bore rimfires are user-friendly. They offer low noise, low recoil, and high accuracy. Because of their lower power and shorter range (compared to many centerfires), they require less of a backstop. Overall, they are safer. These qualities make them ideal for the beginning shooter. Historically, the .22-caliber rimfires came first. Therefore, this is a logical place to start.

The BB Cap

This earliest rimfire cartridge was developed in France in 1845, the invention of Louis N. Flobert. It was simply a copper tube with a rimmed head at the rear, containing a fulminate of mercury priming compound kept in place by a paper disc. Pressed into the case mouth was a round bullet weighing about fifteen grains.

These were fired in “saloon” (salon) pistols for casual indoor target practice. Noise was low and smoke minimal. The practice of setting a pine plank in the fireplace as a backstop was considered a reasonably safe option in those days. Flobert pistols and small rifles became popular for such practice. A considerable number of the cheaply made rifles were imported into the US where they became known as boys’ rifles. The Breech Bullet Cap is still known as the “Flobert” in Europe. It is still manufactured in Germany, by Dynamit Nobel/RWS in the original configuration. The BB Cap was once loaded by the major American manufacturers in a version containing about one grain of black and, later, smokeless powder. They were discontinued more than fifty years ago. The current version of the BB Cap is made by Industrias Tecnos (I.T.) of Cuernavaca, Mexico. This version features a long case for ease of loading. It is known as the “Colibri.” A slightly higher velocity version, the “Super Colibri,” is sold under the “Aguila” brand.

[image: image]

L. to R. BB Cap (original version), first American version, long version—“Colibri” from I.T.

The twenty-grain bullet, with a velocity of 500–750 f.p.s., provides the BB Cap with enough power to take out English sparrows, starlings, brown rats, and the like to a range of about thirty feet. Beyond that, accuracy falls off to a marked degree even when fired in a modern .22-chambered gun. With a report less than a hand clap, one might tend to regard these tiny cartridges as mere toys. They are not! At short ranges a BB Cap will penetrate a half-inch plywood board, a human skull, or chest wall. There are a number of fatalities on record with BB Caps.
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Penetration by a BB cap in a beef shoulder bone (equivalent to a human skull) demonstrates potential lethality.

The CB Cap

This is the BB Cap loaded with a twenty-nine-grain conical bullet and is correctly known as the Conical Bullet Cap. It appears to be American in its origin, having come into being in the 1890s. The CB Cap has, apparently, always contained a charge of propellant powder, originally black, later smokeless. By virtue of having a conical, lubricated bullet, it achieved slightly better accuracy than the BB. Velocity was lower at 720 f.p.s. In terms of its ballistic effectiveness, it is on a par with the BB Cap, with a slight accuracy advantage. The original loading in a short (.270 inch) case was discontinued by American manufacturers in the late 1950s. In the 1970s, however, the CB came back in a revised form, first in a .22 Short length case (.410 inch) and later as the “CB Long” in the .22 Long/Long Rifle case (.610 inch). Accuracy was improved by a longer case that placed the bullet closer to the rifling, in arms chambered for the Short or Long Rifle cartridge. This eliminated the half-inch jump the bullet made through the LR chamber when fired from the .270-inch case. These modern versions are useful in both rifles and handguns for short-range indoor or outdoor practice where noise must be kept to a minimum.
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CB Cap, CB Short, CB Long.

The Short

The .22 Short had its origin in 1857 as the first American rimfire cartridge. It was developed by Daniel B. Wesson, partner of Horace Smith (Smith & Wesson) in 1857. The Short was designed for the S&W seven-shot revolvers that began the rise of that company. Originally known as the number one pistol cartridge, the creation of the Short was not merely a lengthening of the Flobert case, but the result of Wesson’s creation of machinery to prime the case rim with a wet mixture, spun into the rim. This kept the dried primer in place, allowing an additional powder charge to be loaded without fear of the primer mixture falling out of the hollow rim, rendering the cartridge useless.

The original loading contained two grains of very fine black powder behind a thirty-grain conical bullet. The velocity from a rifle was an optimistic 935 f.p.s. The reliability of Wesson’s priming system produced accurate results, and in a few years both handguns and rifles were produced for the Short. Annual production of the .22 Short was estimated at 30 million by 1871. More important, Wesson’s priming system made possible all the successful rimfire cartridges that followed.1

The power and accuracy of the .22 Short have, and continue to be, improved. Shortly before 1910 it was offered in a hollow-point version. With the increase of the popularity of rifle shooting, carnivals and arcades provided shooting galleries, where at twenty to twenty-five feet the aspiring marksman could attempt to impress his girlfriend by knocking over slow-moving ducks or shattering clay pipes. Many companies offered rifles chambered especially for the .22 Short, with a short chamber, bored with a 1:21-inch twist for best accuracy. The Short was once available in standard velocity loadings (830 f.p.s.) and special “gallery“ loads with bullets of sintered lead or iron powder, designed to fragment to dust on impact with a steel plate or similar surface. With the coming of video games, such rifles are now collector’s items or the prized possessions of those who hunt with them using the current HV loading at 1095 f.p.s. for the solid, or 1120–1164 f.p.s. for the twenty-seven-grain HP bullet.
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HV Short, HV Short HP, Gallery Short (sintered iron bullet).

Although the Short had a lengthy run as a hunting cartridge for small game, it has diminished considerably in popularity. An acquaintance prefers the Short for squirrel shooting at ranges of forty-plus yards, having discovered that squirrels in the area, hunted with shotguns, developed the knack of moving just beyond shotgun range when approached. And, of course, the Shorts make far less noise.

With fewer loadings available today, the Short is less popular. It was used in special match loadings at 820 f.p.s. in rapid-fire Olympic pistol competition until it was replaced by the Long Rife. Hopefully, this little cartridge will always be with us.

The Long

The Long followed the Short in 1871 as one of the first of what we now call “magnums.” In the nineteenth century, improvement of a successful cartridge was customarily achieved by lengthening the case and adding more powder. The original Long contained four grains of black powder in a .610-inch case, .2 inch longer than the Short. Velocity was about 975 f.p.s. with a thirty-grain bullet. It was soon discovered that the slow rifling twist of 1 turn in 21 inches for the short did not produce accurate results with the Long. An increased twist of 1:17 inches produced better results, but while the Long had more power and a flatter trajectory, it never achieved the accuracy level of the Short. After 1900, few if any rifles were bored for the Long, as it had been surpassed in performance by the more powerful and accurate Long Rifle. The improved twenty-nine-grain Long of the 1930s was once offered in both standard-velocity loadings (1015 f.p.s.) and high-velocity loadings (1285–1375 f.p.s.) There was even a twenty-seven-grain HP round at 1400 f.p.s. Other than the CB version, only CCI currently makes a HV .22 Long, at 1215 f.p.s.

The cartridge has hung on by virtue of the fact that Longs once cost less than Long Rifles, and that many manufacturers offered rifles chambered for .22 Short, Long and Long Rifle, (bored with a 1:17-inch twist) well into the 1950s. Even today, Marlin still offers the Model 39A in this form. There were also a few European semi-auto pistols that were chambered exclusively for this cartridge.

The Extra Long

The drive for improvement often enters the realm of the absurd, and “extra-long” versions of a number of cartridges were tried. None had any reputation for accuracy. The .22 Extra Long was one of the first, coming on the market in 1878. It boasted a forty-grain bullet backed by seven grains of black powder in a .760-inch case. The idea was for a better round than the Long for small-bore long-range target shooting. Results were disappointing, as black powder does not burn well in long, narrow cases. Velocity was 1065–70 f.p.s. As the diameter of the case and bullet were the same as the Short and Long, a lengthened chamber was all that was needed to accommodate this cartridge. Winchester produced a couple of low-priced rifles capable of handling everything from the BB Cap through the Extra Long in the early twentieth century. The Extra Long was loaded with smokeless powder into the 1930s, but with no velocity increase. It has no value except to a cartridge collector.
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Extra Long, current HV Long.

The Long Rifle

The ubiquitous .22 of today has had a long and interesting history. With the failure of the Extra Long, small-bore shooters were looking for a cartridge with the accuracy possessed by the Short, at ranges of fifty feet to thirty yards, but at distances of fifty to one hundred yards.

The best claim to development of the Long Rifle goes to the J. Stevens Arms and Tool Company beginning about 1885. Their early catalogs discuss “remarkable shooting with Stevens’ .22-caliber rifle using the new .22 Long rim fire cartridge.”2 According to the small-bore shooter and writer, Charles Landis, W. M. Thomas of the Union Metallic Cartridge Company (U.M.C.) told Landis that he, Thomas, was responsible for the .22 Long Rifle cartridge. In later correspondence with Landis, T. L. Hopkins, then sales manager of Stevens, conferred with a number of early employees of the company and wrote to Landis confirming the Stevens claim to exclusivity in creating the LR. Landis speculated that U.M.C. likely had some input as did the Peters Cartridge Company with their creation of King’s Semi-Smokeless powder, one of the best propellants for small-bore rimfire ammunition well into the 1930s.3 The Long Rifle with five grains of black, later semi-smokeless powder, behind the forty-grain bullet of the Extra Long, lived up to everyone’s hopes. Very shortly after its inception, all the major ammunition companies produced the Long Rifle. Arms manufacturers began production of rifles and handguns for this new cartridge in short order, with Marlin one of the first to make a rifle designed for the Short, Long, and Long Rifle cartridges. This idea soon spread. The three-in-one concept worked with the 1:17-inch twist of the Long, which was close enough to the 1:16-inch twist considered best for the LR and reasonably accurate with the Short. The accuracy of the LR was such that heavy target rifles could produce results at ranges of two-hundred yards. The growing popularity of both outdoor and indoor matches boosted the cartridge’s popularity, where its low recoil, low noise, and minimal smoke made it tolerable compared to larger-caliber ammunition.
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Early BP Long Rifle with un-crimped case, HV Long Rifle.

Makers of high-quality target rifles such as Stevens, Ballard, Wurfflein, Maynard, and BSA (in Great Britain) raised standards in long-range small-bore target competition.

The military needed rifles for training soldiers in both indoor and outdoor venues. The LR was the perfect round. By World War I the LR stood ready to replace the Short as the standard training caliber. By the war’s end, Savage Arms saw an opportunity for government contracts for a military-style, bolt-action repeater designed along the lines of the M-1903 Springfield. Similar plans were made within the Springfield Armory. Winchester was also very interested, as they had produced a large number of Enfield-Pattern rifles for the Army, and developed a single-shot .22 rifle, in 1885, for military training.

By 1918, Winchester’s two best designers—Thomas C. Johnson and Frank F. Burton—were actively pursuing development of a high-grade, bolt-action, military-style repeating rifle. News of Savage’s new rifle spurred competition, seasoned with elements of intrigue as each company attempted to track the other’s developments. The competition came to a climax beginning August 2, 1919 with competitive small-bore matches held in Caldwell, New Jersey. While Savage claimed to have its M-1919 rifle ready as a marketable product, Winchester shipped five prototypes. The Winchesters, with heavier barrels and better magazines, swept the field, and in the following year were marketed as the Model 52. The M-52 went on to dominate the field of small-bore competition well into the 1950s, though it was challenged by Remington, first with the M-37 Rangemaster and later by the 40-X Rangemaster, which eventually eclipsed the M-52.4
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Savage M-1919 rifle. After feeding problems were corrected, it became a good, though not great, target rifle. Photo: Collectors Firearms.
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Early M-52 Winchester. The 52 became the gold-standard target arm until challenged by Remington in the 1930s. Photo: Collectors Firearms.

By 1920, the Long Rifle was established as the standard small-bore rimfire cartridge for hunting and Olympic and International small-bore, competitive shooting. For this reason more research and development has gone and continues to go into this cartridge than any other rimfire. It has become a world standard, with about every country large enough to support an ammunition industry establishing a rimfire plant for production of the .22 LR. Many of these were at the behest of governments for the purpose of manufacturing ammunition for military training rifles based on their .25- and .30-caliber military weapons. This use further stimulated additional improvements in power and gilt-edge accuracy, which continue to this day.

In view of the fact that the LR is of a primitive, heel-crimped design, with outside lubrication, why has it maintained its universal status as the number one rimfire cartridge when subsequent, better-engineered cartridges have come along? There are several reasons. Shorts and Longs could be fired in the LR chamber. The LR arrived ten years ahead of the best, later-contender, the .22 Winchester Rim Fire (.22 WRF). The WRF is of a modern design with the bullet “inside lubricated,” with the lubricated driving surface inside the case for better protection. With its forty-five-grain bullet with about a 300 f.p.s. velocity advantage over the standard velocity LR, it is a ballistically superior cartridge. By starting out as a blackpowder cartridge, the WRF case could hold more powder than the LR. With current technology there would have been no problem in stepping up the power/velocity of the WRF to that of the current .22 Winchester Magnum. The longer Magnum was created to prevent that (potential) higher-powered loading from being fired in blackpowder and early smokeless-powder WRF guns.

While the LR was at a velocity disadvantage to the WRF, with the LR’s exposed, outside-lubricated bullet, there was the advantage of being able to seat this bullet into a “match” chamber where the bullet was pressed into the rifling, pre-engraved and precisely aligned with the long axis of the bore. This gave it an accuracy advantage over the WRF. Current technology has boosted LR ballistic performance to 1450–1470 f.p.s. with a forty-grain bullet and over 1600 f.p.s with a thirty-two-grain bullet, edging out the current WRF high-speed loading of 1300 f.p.s. In the final assessment, the LR, once established, gained momentum and kept on going.

Long Rifle Compatible Cartridges

This subject is perhaps best understood in terms of technological improvements. What might be called the first rimfire revolution came in the years 1926–1931. In 1926 Remington developed its non-corrosive “Kleanbore” primer. Prior to that time primers were of a formulation containing potassium chlorate. These gave excellent ignition and delivered fine accuracy in the match ammunition of the day, most of which contained “Semi-Smokeless” or “Lesmok” powders—a mixture of black powder and guncotton or a slightly more refined form of nitrocellulose. The residue from these powders was dirty though soft and, while somewhat corrosive, had a mitigating effect on the highly corrosive primer residue. The smokeless powders of the day gave no protection whatsoever. Even the most rigorous cleaning procedures failed to keep bores entirely free from rust and erosion. The Remington primer combined with non-corrosive smokeless powders eliminated the need to remove corrosive residues which, on a humid day, would literally rust a barrel while you watched.

By the summer of 1930, Western Ammunition developed better smokeless powders to initiate higher-velocity loadings in the Short, Long, Long Rifle, WRF, and Winchester Automatic cartridges. In the months that followed, all major United States and Canadian manufacturers were offering both “Standard” and “High-Speed” loadings. These velocity boosts of from 100 to 300 f.p.s. increased the range and lethality of the above rimfires to a considerable degree. The Long Rifle now surpassed the performance of such handgun cartridges as the .32 S&W and .25 a.c.p.

The ammunition situation remained more or less unchanged, with the exception of improvements in match ammunition, better powders, and the usual tweakings and polishings, until 1976.
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A selection of domestic and imported Long Rifle and “LR compatible” rounds in varying shapes, weights, styles, and velocities. L. to R.: Swartclip 13 gr. Diablo pellet, CCI 40 gr. flat-point small-game bullet, Quik Shok 32 gr., Aguila Super Max 30 gr., Swartklip 36 gr. HP, Swartklip 35 gr. (low drag), Swartklip 45 gr., Lapua 48 gr. Aguila 60 gr., Eley 40 gr. tracer, Eley 40 gr. match, shot loading (for smooth bore guns).

The Stinger

In 1975 a project to create a “super” Long Rifle was revised from earlier experiments within the Cascade Cartridge Corporation (CCI). CCI was the “new kid on the block,” having only recently entered the rimfire ammunition business, and faced an uphill struggle in the marketplace. Gun-control laws had also hurt ammunition sales by placing burdensome paperwork and record-keeping requirements on anyone selling ammunition. This meant the end for thousands of Mom-and-Pop country stores that carried rimfires and a few shotshells. To gain a better foothold in the market, CCI’s plan was for a “magnumized” Long Rifle with a velocity exceeding 1600 f.p.s., narrowing the gap between current LR HV loadings (1255–1320 f.p.s.) and the .22 Winchester Magnum at 1910 f.p.s.

The primary work was done by engineer Kenneth Alexander. Pressure limits for the Long Rifle and .22 WMR cartridges are about the same (24,000 p.s.i.). The larger case capacity of the WMR, operating at about 24,000 p.s.i., accommodates a larger charge of slower-burning powder for an extended burn, yielding a velocity about double that of the standard-velocity LR with the same forty-grain bullet.

The limiting factor of the one-inch overall length of the Long Rifle cartridge necessitated a new approach. Alexander’s strategy was to increase the LR’s case length by .1 inch to .710 inch while decreasing the bullet weight from forty to about thirty grains, thus maintaining the same overall length as the Long Rifle cartridge. Velocity was advertised at 1640 f.p.s.

The new cartridge, called the “Stinger,” carried the words “Long Rifle” on the box, assuring buyers the cartridge could be used in any LR-chambered gun. The Stinger was in fact a different cartridge from any previous LR, and initiated a series of new loadings in both the standard LR .610-inch case and the new .710-inch case that continue to this day.5 The higher velocity ones (1500–1700 f.p.s.) are described as “Hyper Velocity” while others at lower velocities are listed simply as Long Rifle or “Long Rifle Compatible,” in that they will fit in an LR or three-in-one chambered arms.7 This nomenclature gets a little complicated as new “LR” loadings such as Winchester’s “Power Point” and CCI’s “Velocitor,” featuring full forty-grain HP bullets (as opposed to the customary thirty-six- to thirty-eight-grain type) average around 1280–1435 f.p.s., with the recent flat-point and hollow-point “Interceptor” round from I.T. at 1470 f.p.s., all higher than high-speed loadings.

[image: image]

CCI Stinger features a longer case and lighter bullet. Sniper Sub Sonic at 60 gr. is the heaviest LR compatible round to date.

Heavy Bullets

Developments in the last dozen years have also pushed the LR chambering in the opposite direction, featuring heavy bullets ranging from forty-five to sixty grains, at lower velocities running from 710 f.p.s. to about 900 f.p.s. Among the more interesting is a sixty-grain bullet in a .22 short case at about 950 f.p.s. This cartridge was originally fielded by Remington in the 1930s and quickly dropped. I.T., however, has revived the idea and calls its cartridge the “Sniper Sub Sonic.” It was apparently developed as a police, sniper/counter-sniper round. The Volquartsen rifle company built a special rifle with a 1:9.5-inch twist and a heavy eighteen-inch barrel with a suppressor for this cartridge. They shoot fairly well in a standard 1:16-inch barrel out to about fifty yards. In a water-carton shooting test (see Chapter 7) the bullets yawed and turned end-for-end three times before they stopped. This would indicate a larger wound channel than a standard (forty-grain) LR would make. Interestingly, when forty-grain high-speed bullets were fired through this fast-twist barrel, they were so inaccurate I had difficulty making a near–center hit on a half-gallon juice carton at fifty yards. Volquartsen also offered an interchangeable 1:16-inch barrel.

Other subsonic offerings are tailored to suppressor-equipped guns. The “Quiet 22” from CCI, at 710 f.p.s. with a forty-grain bullet, produces suppressor sound levels in an eighteen-inch barrel without a suppressor.

Non-Lead Bullets

With environmentally based laws against lead, CCI and Winchester have brought out non-lead bullets made of compressed copper powder with a polymer binder and tin, respectively. The CCI product—“Copper .22,” formerly “Short Range Green”—is a twenty-one-grain bullet at 1850 f.p.s. in a .640 inch case midway between the standard LR case and that of the Stinger. The “short range” designation comes from the accuracy level, which falls off beyond fifty yards. This newer version is more accurate. These sintered powder bullets are designed to disintegrate on hitting a hard (steel-plate) target. They will, however, punch through a two-inch hard-pine plank and remain intact. The Winchester “Tin Hollow Point” is solid tin at twenty-six grains with a 1650 f.p.s. velocity.
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Non-Lead Bullets. CCI Copper .22 is of copper powder held together with a polymer binder. Right is Winchester’s Tin HP Bullet.

With the world-wide popularity of the Long Rifle, ammunition is being imported from a growing number of sources. Standards for all US-made ammunition, in terms of pressures and dimensions, are determined by the Sporting Arms and Ammunition Manufacturers’ Institute (SAAMI), which sets voluntary standards. This began in 1926 and (of course) applies only to US-made ammunition. The European equivalent of SAAMI is the Commission Internationale Permanente (C.I.P.), which sets similar dimensional and pressure standards for ammunition and proof standards for firearms. Unlike SAAMI, the C.I.P. standards are not voluntary. To sell ammunition in Europe, manufacturers must submit samples to recognized government proof houses and the C.I.P. logo must appear on their cartridge boxes. These tight controls do not apply to ammunition sold only within the producing country and outside of Europe. At various times and for various reasons there are ammunition shortages. Therefore, imports from other sources may or may not be something you wish to put in your gun. Bulk-buying of rimfires at a bargain price may well be penny-wise and pound-foolish. If any ammunition sticks, bursts, or otherwise does not want to function in your gun, stop shooting! For further information on such problems, see Chapter 3.

The Winchester Rimfire

The .22 WRF was an effort to create an improvement over the Long Rifle. When Winchester introduced this cartridge in 1890, it broke with the ill-fated idea of the Extra Long to create not merely a more powerful round but a more modern one. The LR, was/is a primitive design. The soft bullet is exposed to the elements, held by a weak heel crimp allowing unwanted damage, dirt collection, and lubricant removal to occur. The WRF features an “inside lubricated” bullet with the lubricated, bearing surface protected by its longer .950-inch case. Original loadings were black powder, at about 1100 f.p.s. Semi-smokeless and smokeless loadings were followed by later HV loadings at 1450–1500 f.p.s. The forty-five-grain bullet is a flat-point design for hunting. A hollow point soon followed. Remington loaded the cartridge with a round-nosed bullet and named its version the “.22 Remington Special.”

The length advantage of the WRF made it a better shooter than the LR in long-cylinder revolvers such as the Colt Pocket Positive and Officer’s Match models. During the 1920s and 1930s, Stevens chambered a number of their heavy-barreled rifles for the WRF. A good iron-sighted rifle such as a Stevens, 1890 Winchester, Model 61 Winchester, or Remington 121S will put its shots into a two and one-half-inch circle at one hundred yards. Machine rest groups reported by C. S. Landis run 1.56 inches, 1.06 inches, and 1.10 inches for three consecutive ten-shot groups with the Winchester hollow-point round at 100 yards.6 The WRF chambering was available in the Stevens 417 ½, one of their best target rifles, discontinued in the late 1940s. The WRF had considerable popularity as a hunting cartridge, as it had a moderate killing advantage over the Long Rifle, at least prior to the newest loadings.

The WRF, however, suffered three distinct disadvantages compared to the LR. With its larger diameter chamber and bullet, it was not LR compatible, as was the BB Cap through the Long Rifle. It was offered in only two loadings for hunting, and there was never a match round. Finally, it was more expensive and stocked by fewer stores.

Rifles for the WRF were discontinued in the early 1950s. The cartridge was dropped for a while, but user complaints brought it back in a flat-point form from Winchester and a JHP from CCI.

The Winchester Automatic and Remington Autoloading

Autoloading pistols, including some fitted with carbine stocks, had been around since the 1890s and were gaining in popularity. Browning had marketed his autoloading shotgun through Fabrique Nationale, in Belgium, in 1904. It was later made in this country by Remington.

Winchester had lost the Browning shotgun in a dispute with the inventor, but had embraced the idea of the autoloader. The high pressures of .30-caliber military ammunition defied the technology of the day to produce a high-powered rifle, thus the world’s first successful autoloading rifle was a .22. The Winchester Model 1903, designed by Thomas C. Johnson, featured a simple blowback action of the type used in low-powered pistols and current .22 autoloading rifles.
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“This little book is the most useful treatment of the .22 | have read, and it is highly recommended
for anyone serious about being a rimfire rifleman.” —MARK A. KEEFE, IV, American Rifleman
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