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To all whom it may concern:
Be it known that I, CHARLES W. STAFFORD, of Burlington, in the county of Des Moines and State of Iowa, have invented a new and useful Improvement in Projectiles; and I do hereby declare the following to be a full and exact description of the same, reference being had to the accompanying drawings, making part of this specification, in which –

Figure 1 is a perspective view of a shell, illustrating my invention.  Fig. 2 is a longitudinal section of the same.  Fig. 3 is a longitudinal section of a shot, illustrating a modification of the same invention.

Similar letters of reference indicate corresponding parts in the several figures.

My present invention relates to what are technically known as “sub-caliber” shot or shells; and it consists, first, in the combination of a casing of wood or other light material, with an inner or main body, which may be formed of or faced with wrought-iron or steel, as will be hereinafter more fully described; second, in a rear cap of peculiar construction, serving both as a packing device and as a means of holding the wooden casing before referred to; third, in a front cap of peculiar construction, for effecting the explosion of a shell at any desired period during the penetration of an opposing body.

To enable others skilled in the art to which my invention appertains to fully understand and use the same, I will proceed to describe its construction and operation.

The inner portion or main body, A, of the shot or shell is a cylindrical bolt, which may be made of cast-steel, and, if desired for operating against metallic armor, is formed with a concave face, a, as represented in Figs. 2 and 3.

B is a casing of wood or other light material surrounding the bolt A.  The said casing extends from the rear end of the bolt A nearly to its front, and has a periphery of cylindrical form to fit the bore of the gun.

C is a malleable-iron cap fitting over the rear end of the casing B, as clearly shown in Figs. 2 and 3.  

D is a cup-shaped annular disk, of copper or other soft metal, fitting over a projection c, upon the rear face of the cap C, which projection is made of angular or irregular form in its transverse section, to prevent the disk turning thereon.

It will be apparent that the cap C performs three functions, to wit:  holding the rear end of the wooden casing, supporting and guiding the rear end of the projectile within the bore, and constituting the means for the attachment of the packing-disk D.

I represents a body of hemp, candle-wicking, or other fibrous material, thoroughly saturated with a composition of tallow, black-lead, and sulphur, which, when compressed between the disk D and the cap C, expands radically on all sides, so as to assist in closing the windage.  The composition named is likewise very beneficial in lubricating the bore and preventing heating and sealing.

In the illustration given in Fig. 2 the cap C also constitutes the means of closing the orifice through which the chamber of the shell is charged with explosive material, for which purpose the said cap is formed with a projection, c’, adapted to screw into the chamber, as shown, the thread being formed in the reverse direction to the spiral of the lands or rifle-grooves in the gun with which the projectile is to be used.  The charge is contained in a sheet-metal casing, E, which casings may be carried in caissons and inserted in the shells when required for use.  The explosive matter is thus contained in small compass and adapted to be carried in the most compact manner, so as avoid danger as far as possible.

The cap C may be attached to a solid shot by fitting it over a stem, a’, and securing it by wedges c’, as represented in Fig. 3, or by upsetting or riveting the stem in the rear of the cap.

F is a nipple secured in an oblique position in the side of the shell.

G is a hollow conical cap formed with an aperture which fits the bolt A, so that the cap may turn freely thereon.  The rear end of the said cap is threaded and fits over the front end of the wooden casing, as shown in Fig. 2.  In the case of a solid shot, the forward end of the wooden casing may be held by a simple metallic band, G’, as shown in Fig. 3.

The operation of the shell is as follows:  The shell being charged and prepared, as shown in Fig. 2, with the cap G adjusted to a suitable position in respect to the nipple, is ready for placing in the gun.  The first effect of the explosion of the carrying-charge in the gun is to expand the cup-shaped packing D, forcing it and the packing and lubricating material I into the rifle-grooves in customary manner, and effectually closing the windage.  A spiral motion is thus imparted to the shell, the screw c’ being tightened by the rotary motion received from the packing-disk D.  Owing to the great area exposed to the explosive force of the powder in proportion to the weight of the shell, a very big velocity is produced, as is well known to be the case with sub-caliber projectiles.  On striking any resisting surface – such as metal armor – the small diameter of the bolt.  A causes its concave cutting end a to enter with greater freedom, and it passes in until the front of the cap reaches the surface of the armor, when the continued momentum of the bolt carries it through the cap, the casing B being crushed the percussion cap upon the nipple F driven against the oblique inner surface, g, of the cap, the angle of which is such as to strike evenly upon the top of the percussion-cap.  After having done its work in communicating fire to the exploding-charge within the shell, the nipple F is crushed in passing through the cap G, and the bolt is carried by its momentum into and through the armor, and at the same instant exploded therein.

The nipple F may be placed in any suitable position to effect the explosion of the shell at any period or degree of penetration.

Having thus described my invention, the following is what I claim as new and desire to secure by Letters Patent:

1. A sub-caliber shot or shell formed with a cutting-face of iron or steel, and surrounded with a cylindrical casing of wood or other light material, adapted to fit the bore of the gun, and formed, applied, and secured in any manner substantially as herein set forth.

2. The cap C, employed, in the manner described, to secure the rear end of the casing B, support and guide the rear end of the projectile within the bore, and afford means for the attachment of the packing-ring D.

3. The cap G, employed, in the manner described, to secure the forward end of the casing B, support and guide the front of the projectile within the bore, and effect the explosion of the charge by resistance against the surface of a body penetrated by the bolt A.
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