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Beit known that I, HENRY JACKSON WELLS 

DAM, author, a citizen of the United States of 
America, residing at London, England, have 
invented certain new and useful Improve 
ments in Explosive Projectiles or Shells, of 
which the following is a specification, refer 
ence being had to the accompanying draw 
ings, in which 
Figure 1 is a longitudinal central section of 

a common forged-Steel Shell having my im 
provements applied thereto. Fig. 2 is a longi 
tudinal central section showing a shell con 
structed according to my invention for use 
with a smooth-bore gun. 
The object of my invention is to provide for 

the safe and successful firing from service 
rified and smooth-bore guns with service 
charges of powder of high explosives, such 
as blasting-gelatin in armor-piercing and 
Other shells; also, to provide a means for the 
safe storage, transport, and handling of high 
(explosive charges for such shells. 

It is well known that the great objection to 
the use of high explosives in shells is their 
liability to prematurely explode. The causes 
of premature explosion when such shells are 
shot from service-ordnance with Service 
charges are as follows: First, the shock or 
concussion due to the forward impulse im 
parted to the shell when the powder charge 
is fired; second, the sudden rotation of the 
projectile when it enters the rifling of the gun 
and its rotation during flight; third, lateral 
vibration of the shell in the gun, and, fourth, 
in the case of armor-piercing shell, the shock 
or concussion due to impact, whereby the shell 
is exploded before it can pierce the armor. 
Various improvements have been devised to 
obviate the liability to premature explosion 
from these causes, but, as far as I know, with 
out any very satisfactory results. 
Now according to my invention I accom 

plish the desired object in a very simple and 
effectual manner, as hereinafter described. 

I obviate the first and fourth of these causes 
of accidental eXplosion–Viz., shock and im 
pact-as follows: I inclose the explosive 
charge in a cylindrical case with very thin 
walls, which is the innermost of a series of 
thin concentric sliding cases. These cases 
slide upon one another in alternately-opposite 

directions, or, in other words, telescope to 
gether. This telescoping is caused by the suc 
cessive compressions of air in air-tight spaces 
left at both ends of each case. The shock of 
firing is thus received on four air-cushions 

sion before it reaches the explosive charge, 
which in addition has air-cushions at either 
end; and, as will be seen from the drawings, 
Fig. 1, the explosive charge, when fired from 
the gun, is so far removed from shock that 
it remains practically in Statu, quo with rela 
tion to the shell itself, the series of cases in 
closing it alone moving backward and for 
ward around it in succession and receiving 
and absorbing so much of the concussion that 
the remainder ceases to be an element of dan 
ger. Similarly upon impact against armor 
the series of cushions will act in the same 
Way in the opposite direction. 
The second cause of premature explosion 

viz. , rotation—I obviate by preventing the ro 
tation of the explosive charge. This is done 
by inclosing the series of telescoping cases in 
an outer air-tight case which is supported in 
the shell by central pivots at its ends, so that 
the said outer case is out of contact With the 
shell, exceptat the pivots. The shell, when ro 
tated, will thus very slowly and imperfectly, 
if at all, impart rotation to the charge-case. 
When it is necessary to prevent even suchim 
perfect rotation of the charge-case, Imake spi 
ral grooves on the interior of the shell-walls, 
so that when the Shellis rotated the air therein 

forward, and I form spiral grooves in the outer 
surface of the outermost sliding case, extend 
ing in such a direction that the forward cur 
rent of air thus produced, acting of the sides 
of such grooves, will counteract any tendency 
of the outermost sliding case to rotate with 
the shell, or will tend to slowly rotate the said 
case in the opposite direction to the shell. 
The third cause, lateral vibration of the 

shell when being driven out of the gun, I ob 
viate by placing a cushion of air or rubber 
between the bearings on Which the pivots 
turn, and the shell itself, which cushions, Will 
diminish the jarring from lateral vibration to 
a point where it becomes negligible and will 
also reduce the rigidity with which the case 
is held in position and thus diminish the ro 
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tatory friction on the pivots. I also place a 
ring of soft rubber on the pivots to neutral 
ize any possible vibration which may be im 
parted by contact of the said pivots with the 
sides of the bearings. The said cases are 
made to fit closely one within another, and be 
tween the said cases I insert a suitable pack 
ing or lubricating material, such as grease 
or black-lead, or I provide other suitable 
means, such as greased packing, whereby 
an approximately air - tight joint will be 
formed between each case and the case which 
it incloses. The friction produced by the cases 
sliding on one another is the lowest amount 
consistent with keeping the joints reasonably 
air-tight. In this manner I insure that the 
inertia of the charge shall be very gradually 
overcome, both when the projectile or shell 
is discharged from the gun and upon impact, 
since the movements of the inclosed cases in 
either direction cause a compression of the 
series of air-cushions and a rarefaction of the 
air in One end of either the Outermost or in 
mel'?n OSt CaSe. 
Referring to Fig. 1 of the drawings, A is 

the shell, which is provided with a removable 
base A" and with a removable cap or plug A 
at its apex. IB is a case, of metal or other 
suitable matelia, which is filled with blast 
ing-gelatin or other high explosive suitable 
for the purpose of my invention, preferably 
in Such a manner as to insure the exclusion 
of air from the said case. This charge-case 
is closed at both ends and is inclosed in a se 
lies of protective-cases C, D, E, and E, which, 
with the exception of the outermost one, F, 
are closed at One end and open at the other 
and are arranged with their open ends alter 
nately at either end of the shell. The outer 
most protective-case F is closed at both ends 
and is supported within the shell A by pivots 
ff at its ends, so that it and the shell can 
rotate freely relatively to each other. 
The charge-case 3 is fitted in the case C so 

that it can slide longitudinally therein, and 
the cases D and E are similarly fitted in the 
cases E and F, respectively, suitable packing 
being provided to prevent or control the pas 
sage of air between the said cases from one 
end to the other. An air-space C is left be 
tween the forward end of the case B and the 
forward end of the case C, and an air-space 
b between the rear ends of the cases B and 
C and the rear end of the case D. In a simi 
lar manner an air-space C is left between the 
forward ends of the cases C and D and the 
forward end of the case E, and an air-space 
(l between the rear ends of the cases D and E 
and the real end of the case F. One end of 
the case F is screwed in or otherwise made 
removable, SO that the inner cases can be in 
troduced. It will be seen that by this ar 
rangement a series of successive air-cushions 
is provided, so that when the shell is driven 
forward by the powder-charge relatively to 
the case E the air in the spaces b and d will 
be compressed and a partial vacuum will be 

formed between the forward end of the case 
E and the forward end of the case F and also 
between the innermost case B and the for 
ward end of the case C. The compression of 
the air in d will cause the case Dand its con 
tents to rebound or move forward in the case 
E and thus compress the air in the Space C, 
which compression will in turn cause the case 
C and its contents to move backward in the 
case D. The air in U will be further colm 
pressed by such backward movement and 
will cause the charge-case B to rebound or 
move forward in the case C and thus Com 
press the air in Ct. A very efficient cushion 
ing of the explosive charge is thus insured, 
obviating all liability to explosion of the said 
charge by the shock or concussion due to the 
sudden forward movement of the shell and 
the inertia, of the inclosed clharge and its pro 
tective tubes or cases. 

I can use any suitable fuse, primer, Ol' det 
onator for effecting the explosion of the burst 
ing clharge at the proper time. 
In the drawings I have shown a revolver 

cartridge e inserted in a tube g, attached to 
the case F, with its bullet end toward the 
bursting charge in the case B, and held Se 
curely in place by means of an inner tube g", 
the pivotif' being prolonged, as at f°, to form 
a firing-pin or striker, and being retained in 
position by means of a nuth, of lead or other 
suitable material. Upon impact the case F 
and its contents, being driven forward rela 
tively to the shell by their momentum, Strip 
the thread from the nuth, and cause the prim 
ing of the cartridge e to strike the firing-pin 
f', so that the bullet of the said cartridge is 
shot into the bursting charge of the shell and 
causes the explosion thereof. 
To diminish the jarring due to vibration of 

the shell, I mount the pivot-pins fif" in bear 
ings.jj', which are supported by soft-rubber 
cushions j*f, and I also place a ring of soft 
rubber around each of the said pivot-pins, SO 
as to form a cushion between it and the sides 
of the metal bearing, should they touch. 
To more effectually prevent rotation of the 

case F and its contents with the shell, I some 
times form spiral ribs, grooves, or corruga 
tions on the interior of the wall of the shell 
and on the exterior periphery of the case F 
in such a manner that the rotation of the 
shell about its axis in one direction Will, 
through the action of the air between the said 
case and the shell, tend to prevent rotation 
of the case F or to cause it to rotate slowly 
in the reverse direction. 
To keep the sliding cases in their proper 

position relatively to the inclosing case IF un 
til the shell is fired from the gun, I affix to 
the inner wall of the case F, by means of glue 
or shellac or the like, supports of rubber, 
which will hold the cases D and E in position, 
but will break off, leaving a smooth surface, 
when the case E is driven forward with the 
shell-body relatively to the inclosed cases 
upon firing. The inner cases will be held in 
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their proper relative position, through friction 
and the elasticity of the air, until the air 
Cushions are compressed, as above described. 
My improvements are applicable in a sub 

stantially similar manner to torpedoes carry 
ing a very sensitive explosive. 

In applying my improvements to armor 
piercing shells I provide the shell with a suit 
able time and percussion fuse, so that the 
said fuse will be set in action upon impact, 
but will not operate to cause the bursting of 
the shell until a predetermined period has 
elapsed, thus allowing time for the shell to 
penetrate or pass through the armor before 
it is burst. I can, if desired, adapt for this 
DurpOSe a fuse such as that shown in the 
drawings by making a part of its charge from 
slow-burning instead of from quick-burning 
powder. 
In making an explosive projectile or shell 

in accordance With my invention for use with 
a Smooth-bore gun I make the same very long 
in proportion to its diameter, as shown, for 
example, in Fig. 2. In this case, as there is 
no rotation of the shell, I dispense with the 
Outer pivoted case and arrange the outer lon 
gitudinally-sliding case E within a suitable 
cavity in the shell A. Moreover, I provide 
the shell, near the base thereof, with four or 
any other suitable number of spring blades 
or Vanes I, which are pivoted at lc in slots in 
the shell-body, so that they can be pressed 
in Ward when loading the gun and will be 
pressed outward again by their springs when 
the shell leaves the gun. These blades or 
Vanes insure steadiness and accuracy of flight. 
In the shell shown the exploding device con 
sists of a small-arm cartridgee, held in a cav 
ity in the base A" of the shell and arranged 
to be fired, upon impact, by a plunger l, hav 
ing a firing-pin or striker l', and held back 
under ordinary circumstances by a pin im, 
which upon impact is broken off by reason 
of the momentum of the plunger l. 

I am aware that it is not new to construct 
a shell with a separate longitudinally-sliding 
case or receptacle for the bursting charge so 
arranged in the Said shell that there is, be 
tween the rear end of the said case and the 
base of the shell, a cushion of air which will 
absorb some of the force of the shock or con 

cussion produced when the shell is driven for 
Ward in a gun, thereby diminishing the force 
of the shockimparted to the charge-case, and 
Itherefore make no claim to such form of con 
struction. 
I am also aware that it has been proposed 

to make a shell with a longitudinally-sliding 
case having Within it a receptacle for the 
bursting charge which is free to turn about 
its longitudinal axis, and I make no claim to 
a shell SO constructed. 
What I claim is 
1. The combination, with a shell, of a case 

Supported therein by pivots at its ends, its 
Wall or periphery being Out of contact there 
with, longitudinally-sliding protective tubes 
Or caseS Open at One end and closed at the 
other end, arranged one within another, and 
a longitudinally-sliding charge-case inclosed 
in the innermost protective case, all being so 
arranged as to leave air-cushions between the 
ends of the several cases, for the purposes 
above specified. 

2. An explosive projectile or shell or tor 
pedo, comprising longitudinally-sliding pro 
tective tubes or cases open at one end and 
closed at the other end, arranged one within 
another, and a longitudinally-sliding charge 
case inclosed in the innermost protective case, 
all being so arranged as to leave air-cushions 
between the ends of the several cases, sub 
stantially as hereinbefore described and for. 
the purposes specified. 

3. A burster-case for an explosive project 
ille or shell or torpedo, provided with central 
end pivots, longitudinally-sliding protective 
tubes or cases arranged one within another 
and inclosed in Said burster-cease, andl a, lon 
gitudinally-sliding charge-case inclosed in the 
innermost protective case, air-cushions being 
provided at the ends between said cases, sub 
stantially as hereinbefore described and for 
the purposes specified. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
0SSOS, 

IENRY JACKSON WELLS DANI, 

Witnesses: 
JoHN THOs. KNOWLEs, 
ALEXANDER W. ALLEN. 
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