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INTRODUCTION
Reloading shotgun ammunition follows the same general pattern as reloading rifle cartridges, however the shotgun cartridge case is a comparatively cheap component when compared to the brass rifle cartridge.

There are dozens of components from which the reloader can make a choice. There are several different powders, primers and wads available while the variation in fired cases to be found scattered about shooting ranges is considerable. There are therefore a vast number of possible component combinations available for any given case.

The selection of components becomes a matter of distinguishing between the components potential performance and its compatibility with the other components used in the load. The data published in reloading manuals, where only the better load combinations are listed rather than all the possible combinations, have simplified most of the selection process for the reloader. However, as the majority of these publications are American and only list the components available to the American reloader (a very privileged version of the species) the South African shotshell reloader must fully understand the basic principals and then use some initiative in order to produce top quality reloads.

Some understanding of what happens after the firing pin falls on a chambered shotshell is essential if the reloader is to appreciate the importance of the components and how they affect each other.

Imagine a chambered cartridge and the shot charge within it. A tight crimp in front of it and a hard plastic shot cup base is behind it. In addition, the shot charge has inertia or weight and relative to setback, must be viewed in layers. The powder, on being ignited by the primer, forms gasses to compress the wad and exert pressure on the lower layers of pellets. During this initial combustion the crimp remains closed to provide the necessary resistance required for proper combustion. This means that the lower layers of shot are trapped between the wad=s accelerating base and the closed crimp plus the inertia of the upper layers of shot. With chamber pressures in the region of 50 MPa while the shot charge is still within the chamber area, a considerable force is put on the lower pellets. When the crimp finally yields, the upper pellets find relief into the forcing cone and bore and as a result suffer only minor deformation, if any at all.

As the shot charge exits the cartridge, the forcing cone further constricts it before it passes into the bore. At the end of its passage down the barrel it undergoes a swaging process at the choke. After passing the muzzle the petals of the wad open and this rapidly falls behind the shot charge due to the air-brake effect of the splayed petals. Any deformed pellets are ballistically inferior and deviate from their intended path in a random manner and influence the pattern density.

Shotshell reloading is not a highly technical pastime nor does it require a touch of genius. However, it does require a good deal of common sense on the part of the reloader to produce ammunition that is both safe and capable of top performance.

Patterns, gun cleaning frequency and ballistics can be altered by the selection of components. The reloader who carefully selects the various components will be rewarded with better looking and top performing shotshells.

SELECTING THE COMPONENTS

CASES

The first and possibly the most important consideration in the component selection process is the case to be reloaded. Where a large quantity of a specific case is on hand, then the other components must be selected to fit that type of case. For most reloaders, the source of cases selected comes from either factory ammunition they have fired themselves or those scrounged from friends or picked up on trap and Skeet ranges.

Plastic shotshells can be divided into two basic types; firstly the compression formed type (Winchester AA and Remington RXP) where the case wall and base web is of single piece construction. The case wall is tapered and is considerably thicker towards the base and therefore requires a wad designed to fit this type of case.

The second, and by far the most common type in South Africa, is the polyformed case, which is a two-piece type where the wall and base wad are of different materials. The walls are not tapered and this case is used with a wad that has the same diameter down its length. Polyformed cases are either referred to as “high base@ or Alow base@, these terms apply only to the inner base wad and are indicative of the inner volume of the case.

It is important to distinguish between the two types, as load data are not interchangeable. Ammunition manufacturers use a base wad that permits the right amount of space for whatever type of powder they want to use, the length of the wad column and the weight of the shot charge. As the type of powder available to the reloader will take up more or less space, the difference will have to be taken up by adjustment to the wad column.

Both types of cases are can be of “high brass@ or Alow brass@ construction. This is no indication of the volume, strength or loading potential. Often a trap or field load, which has a low outside brass, will use a high inner base wad to reduce volume and better accommodate its lighter charge.

A reloader who loads for various applications such as a 28 g No 9 load for Skeet, a

32 g No 6 load for francolin and a 36 g No 2 load for Spurwing, may decide for easy identification to choose a different brand of case for each load.

For most reloaders, case selection will involve some consideration as to which case will best hold the type of load desired and, at the same time, give the greatest number of reloads along with a good crimp on the tool with which it is loaded. Or, it could simply be which case is most generally available or which case combines best with the wads that are either available or cheapest.

Any selection made must match the chamber length but some less obvious points need to be considered. Cases of one-piece plastic construction usually give longer loading life than those in which the base is a separate unit. Primer pockets lined with the metal from the brass head usually hold primers more securely for a greater number of firings than all-plastic primer pockets. Cases with 8-fold crimps will close up a little bit better than those with a 6-fold crimp and the former also provides for greater internal case volume. It will be found that cases that were heat-sealed at the centre of the crimp will not close up completely during reloading and allow small shot to leak from the assembled round.

Case brass height does not matter in case selection, this is only cosmetic and does not affect ballistics. It is the internal dimensions and configurations that make one case different from another as these affect case capacity. Powder charges, primer type and wad selection must be based on the case=s internal dimensions and volume.

Prior to each loading session, cases should be carefully inspected to insure their reloadability. Any cases that are cracked, torn, split, show faulty base wads or evidence of gas leakage at the primer pocket, have portions of the crimp blown away, exhibit extraordinary brittleness or softness or excessive corrosion of the brass head should be discarded. 

Some people may tell you that minor splits, burns or softness in the crimp area are of minor consequence and that cases with such defects can be loaded and fired. This may only be true if you are prepared to sacrifice safety and ballistic performance. Such reloads exhibit extremely large pressure and velocity variations from shot to shot. A cartridge that develops insufficient velocity and pressure will generate a larger amount of combustion by-products and leave unburned powder in the barrel. In severe cases pressure might be so low that the wad fails to exit the barrel. If undiscovered, this bore obstruction invariably produces catastrophic results.

The mouths of the cases soften with use and the crimps deteriorate with each successive reload and for this reason, as supplies of once-fired cases are usually freely available, is best to discard cases after only three to four reloads. The crimp of a shotshell is as important as the amount of bullet pull in a metallic cartridge. Without a good, firm, well-formed crimp, shotshell ballistics will vary widely and be considerably below optimum performance. Therefore, select cases with a view to obtaining the best possible crimp on the loaded round.

PRIMERS

All the modern case types use the 209 size primer and CCI, Cheddite, Federal, Fiocchi, Remington and Winchester make these among others. While these primers are all of the same physical size they are not all ballistically identical and primers should be selected as part of the total ballistic package. Pressures can go up or down depending on the choice of primer.

Another consideration in selecting primers is their compatibility with the type of powder that will be loaded.  Where ball or spherical powders are used, then the primer must be of the type that has the flash hole covered with a foil or varnish. If an open flash hole primer was to be used, the fine granulation of the ball or spherical powder would allow it to migrate into the primer and on ignition this powder will cause the pressure to rise dramatically resulting in a blown primer or at least gas leakage.

The CCI 209 M is a magnum primer and cannot be substituted for other 209 primers.

It is advisable to purchase supplies of primers in bulk (the normal packaging is 10 trays of 100 per box and 5 boxes per case) so that loads can be developed with a single primer type.

POWDER

Powder selection should not be a confusing issue once the basics are understood. When one looks at the enormous selection of American powders one can see how their reloaders can make subtle selections which can, for instance, result in lower reloading costs as a result of low charge weight requirements, cleaner burning loads, more uniform velocity and pressure and even a better crimp. However, we are somewhat less fortunate in this part of the world.

 This is the area of greatest potential for reloading error as a mistake, using one powder in place of another, can cause anything from a Ablooper@ where the shot barely leaves the barrel, to a load with substandard ballistics or even a blown-up gun with serious injuries to the shooter or bystanders.

In general one should select the powder according to the following:

· Select the fastest burning powder shown for a specific velocity level.

· The fastest powders are those that require the lightest charge weights to achieve a specific velocity level.

· Powders should not be so fast as to create too high a pressure level.

· Selecting the fastest powder will assure the cleanest possible burning and possibly the most economical usage.

· The fastest burning powders most frequently result in the most uniform ballistics.

· Where reloading needs dictate varying shot charge weights or different gauges, one of the slower burning powders should be selected.

· Slower powders are better suited for heavier shot charge weights and to duplicate Amagnum@ factory ammunition.

· Ball or spherical powders may be selected to ensure maximum uniformity in powder charge weights when metering powder charges.

None of the above should suggest that price per reload, as well as general availability are not very important reasons for selecting a specific propellant.

Reference to the Sonchem ABallistic Data Manual@ will show the relative burning rates of their powders compared to a number of foreign powders. Fortunately the local powders are well spread across the range in comparison to other suitable shotgun powders so that South African shotshell reloaders can produce a variety of top class loads.

WADS

The wad is that part of the shotshell between the powder and the shot. A tight seal permits the expanding gas from the burning powder to push the shot column out of the gun barrel with maximum velocity. 

The most commonly used Awad columns@ are of one-piece construction and combine a shot cup which protects the pellets during their passage down the barrel with a gas seal. Joining these two portions is a collapsible section, which acts as a cushion and reduces pellet deformity.

Wads should be selected on the following basis:

· Compression formed cases with tapering case walls require wads specifically designed to fit their internal dimensions.

· Select wads designed for the appropriate weight of shot used so that the wad column completely fills the space between the powder and the crimp.

· The gas seal of the wad must fit tightly against the walls of the case when it is seated down over the powder.

· Shot charge protection can be maximised by selecting wads that feature a shot cup that completely contains the entire shot charge.

When seating wads in the cases, use just enough wad pressure to get the job done. Be sure no air space exists between the powder and the wad and increase wad pressure to rectify this. Cases with tapered walls require more wad pressure to seat the wads than do those with non-tapered walls.

SHOT

The selection of shot is usually reduced to a decision on which pellet size should be used, this often being related to the intended usage of the loaded cartridge. There is however another important aspect to shot selection.

Shot hardness has a direct influence on patterns. Commercially available lead shot varies in hardness from soft (where it contains either no antimony or less than 0,5%) to hard and extra-hard (where the antimony content can be up to 3%). The antimony content changes the pellet count as the addition of antimony lowers the density of the shot. 

The real difference however, occurs in patterning. Soft pellets are easily deformed by a combination of the setback forces of firing and their passage through the forcing cone, bore and choke. By the time they leave the barrel a good portion of the pellets in a shot charge will be less than spherical. These deformed pellets will not be aerodynamically stable and will travel in random directions and soon fall away from the main body of the shot. This results in fewer pellets staying in the pattern zone and less dense patterns occur. As the antimony content of the pellets is increased, so they become harder and better resist deformation and consequently more pellets remain in the pattern.

Factory target loads may contain shot with as much as 6% antimony content. The reloader who attempts to duplicate the performance of these premium cartridges with softer pellets is doomed to failure. For the purpose of duplicating factory shot patterns the following table shows the type of shot used in the various factory loads.

       TYPE OF LOAD                       SHOT SIZE                 ANTIMONY CONTENT

	Hunting loads
	2, 4, 5, 6
	1% - hard shot

	Hunting loads
	7, 8, 9
	1,5% - hard shot

	Trap loads
	7, 71/2
	6% - premium hard shot

	Skeet loads (12 & 20 g)
	9
	3% - extra hard shot


Lyman Shotshell Handbook
The need for copper plated and nickel plated shot is debatable. To distinguish any differences in pattern density between this and premium grade un-plated hard shot requires a great deal of shooting and then the difference in pattern density is often no more than two percent.

……………………………………………….

Part 2 of this article will cover getting started with the actual reloading process and the selection of loads using local components. The relevant bibliography will be published at the end of Part 2.
BASIC SHOTSHELL RELOADING : PART 2
By Peter Carr

GETTING STARTED AND CHOOSING LOADS

Acknowledgment to :

Reloaders Association of S.A. 

www.reloadsa.co.za
Before any reloading can be done, certain basic equipment will have to be acquired. It is presumed that the reloader has the necessary press and dies together with a series of shot and powder bushings, a powder scale, a vernier caliper and other paraphernalia usually to be found on a reloading bench.

Follow the manufacturers instructions carefully for setting up and adjusting the dies on the reloading press. All operations are carried out to a full stop at the end of the stroke so ensure that the press is mounted so that the operating handle will clear the bench in the full down position.

As the majority of shotshell reloading presses are multi-station tools, variations in the thrown powder charges occur in many cases. There are various reasons for this and some of these include:

· Variations in the density of powders from lot to lot. The manufacturers tolerance that applies to most commercially available powders is plus or minus 0,025 grams (0,38 grains) per cubic centimetre.

· Different operators of a reloading tool will throw different powder weights from an identical tool and powder bush. This results from variations in the operational forces and the amount of vibration transmitted to the tool which influences the degree to which the powder settles or packs in the hopper and bush.

· The amount of force applied to the press handle when sizing the cases can result in a variation in powder drop due to the change in tool vibration.

It is therefore essential, when determining the powder charges thrown by a specific bush, to cycle the reloading tool through a complete loading cycle (rather than simply pushing the charge bar back and forth) to insure the same amount of vibration and powder settling as will take place during the normal reloading sequence. The variations in powder charges measured under the two conditions on a Hornady 366 Auto, for example, are up to 4 grains.

What the reloader is really attempting to do is to duplicate the loading levels of factory ammunition that have given satisfactory results. To accomplish this successfully the factory loadings should be analysed. Apart from the shot charge weight marked on the box, little is known beyond the velocity or the Dram Equivalent. The latter does not mean that the cartridges actually contained that many drams of smokeless powder, it is merely indicative of an approximate velocity. Should the reloader not have access to a chronograph to determine the velocity of the factory ammunition, the following dram equivalent table is for reference:

	12 Gauge 70 mm cartridge
	Velocity

(fps)

	2 3/4  drams equivalent, 28 g shot
	1180

	3 1/4  drams equivalent, 28 g shot
	1290

	2 3/4  drams equivalent, 32 g shot
	1145

	3  drams equivalent, 32 g shot
	1200

	3 1/4  drams equivalent, 32 g shot
	1255

	3 1/4  drams equivalent, 36 g shot
	1220

	3 1/2  drams equivalent, 32 g shot
	1300

	3 3/4  drams equivalent, 36 g shot
	1330

	3 3/4  drams equivalent, 42 g shot
	1260


                                                                             Winchester Reloading Components Catalogue

The informed shotshell reloader should think in terms of actual velocity and relate this to the weight of the shot charge. As with metallic cartridges where an increase in bullet weight means a reduction in velocity, so with shotshells, and lower velocities can be expected with heavier charges of shot. Reloading handbooks list the actual (chronographed) velocities for each load shown. Check this listing against your favourite factory loads and an intelligent comparison can be made to choose the load that matches, or most nearly matches, the original factory velocity for the relevant weight of shot.

Where all or some of the components listed in the reloading handbooks are not available, the reloader must substitute components that most closely resemble the required items. It is important to remember that the ballistics of shotshells are affected not only by the type and amount of powder, but also by the size of the pellets and the weight of the shot charge, the type of crimp, the type of shotshell case, as well as the type of wad used.

SELECTED LOADS USING LOCALLY AVAILABLE COMPONENTS

The reloading tables published by Sonchem for shotgun ammunition leave much to be desired. Not only has the data not been updated and revised much for the last 20 years or so but also it only lists a few 12 gauge loads for MS200 (a powder that is particularly inappropriate for loads using heavier shot charges) and a single .410 loading. The Sonchem powders suitable for reloading shotshells, listed from fastest to slowest, are:

S121 is a greenish coloured fine-grained ball powder with an extremely fast burning rate, in fact one of the fastest powders available. Its burning rate is similar to Hercules Bullseye and it is really only suitable for light 12 gauge loads. 

MS200 is a fast burning powder with cut round flakes. It is somewhat similar to Hercules Red Dot and Vihtavuori N320. It works well in light to medium target loads for both 12 and 20 gauge and for light loads in 20 gauge.

MP200 is primarily a pistol powder with cut round flakes and with a burning rate between Accurate Arms No 2 and Hercules Unique, it is similar to Hodgdon Universal. It is an excellent propellant for medium 20 gauge loads and medium to heavy loads in 12 gauge.

S221 is a fine-grained flattened ball powder with a burning rate between Hodgdon HS6 and Hodgdon HS7, somewhat similar to Olin 571.  Suited to magnum 12 gauge and heavy 20 gauge loads.

S265 is a slow burning magnum pistol powder with extruded kernels. It appears to be very similar to IMR 4227 and is only suitable for 410 loads.

The following two tables list the best choices of powders for various shot charge weights, although it should be remembered that there is some degree of overlap.


12 gauge 70 mm shotshells

	Shot Charge
	Application
	Powder

	7/8 oz (24,8 gram)
	Light target loads 
	S121

	1 oz (28,4 gram)
	Light hunting and medium target loads
	MS200

	1 1/8 oz (31,9 gram)
	Medium hunting and heavy target loads
	MP200

	1 1/4 oz (35,4 gram)
	Heavy hunting loads and very heavy target loads
	MP200

	1 3/8 oz (40 gram)
	Magnum hunting loads
	S221



20 gauge 70 mm shotshells

	Shot Charge
	Application
	Powder

	3/4 oz (21,3 gram)
	Light hunting and target loads 
	MS200

	7/8 oz (24,8 gram)
	Medium hunting and heavy target loads
	MP200

	1 oz (28,4 gram)
	Heavy hunting loads
	S221


The following tables catalogue a selection of loads developed for various applications from Skeet to hunting:

12 GAUGE  70 mm CASES : Fired in Ruger Red Label 28” barrels

	Case
	Primer
	Powder
	Charge

(grains)
	Wad
	Shot
	Velocity

(fps)

	Mirage T1
	Fiocchi
	MS200
	21,1
	Cheddite T5 26 gram
	1 oz

# 9
	1197

	RC 1
	Fiocchi
	MS200
	22,7
	Cheddite T5 26 gram
	1 oz

 # 7
	1254

	RC 1
	Fiocchi
	MP200
	25,9
	Sellro 1 1/8 oz with over-powder card 
	1 3/16 oz

# 6
	1261

	RC 28

Trap
	Fiocchi
	MP200
	23,3
	Sellro 1 1/8 oz with over-powder card 
	1 3/16 oz

# 4
	1206

	RC 2
	Fiocchi
	S221
	33,0
	Windjammer 1 1/8 oz
	1 1/4 oz

# 6
	1284


20 GAUGE  70 mm CASES : Fired in Ruger Red Label 28” barrels

	CASE
	PRIMER
	POWDER
	CHARGE

(grains)
	WAD
	SHOT
	VELOCITY

(fps)

	RC 20
	Fiocchi
	MS200
	16,0
	Baschieri & Pellagri

Z2/M  7/8 oz
	7/8 oz

# 9
	1235

	RC 20
	Fiocchi
	MP200
	17,1
	Baschieri & Pellagri

Z2/M  7/8 oz
	1 oz

 # 7
	1205

	Win AA

8 crimp
	Fiocchi
	S221
	21,3
	WAAF1  White 1 oz
	1 oz

 # 4
	1182

	Win AA
	Fiocchi
	S221
	22,0
	WAA20  White 7/8 oz
	1 oz

 # 6
	1214


It will be found that slow burning powders always leave more residue than the faster burning ones where all other things are equal.  Although the amount of fouling build-up with the slow powders will have little effect on the functioning of most shotguns, the following can reduce the amount of residue:

· Do not use cases that have been reloaded more than two or three times as the plastic softens with use. A firm crimp is required to provide the correct amount of resistance to the initial ignition of slow burning powders. Therefore ensure as firm a crimp as practical and also make certain that the depth of the crimp is as deep as that on a factory round. A generous bevel on the shell mouth also helps, as this tends to strengthen the crimp.

· The selection of primers appears to have an effect, the best results being obtained with Winchester 209’s as well as CCI 209’s.

· Variations in powder charges must be minimised. Develop a smooth cycling sequence in the operation of the reloading press.

· A wad pressure of about 60 lbs seems to help and a tight fit of the over-powder section of the wad inside the case is essential. Use of an over-powder card of 0.25 mm thickness will help where tight fitting wads are unavailable.
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