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- diameter. of the cavity liner.

_' - follow-through projectile must be placed behind the point
. of detonation.

- yet been presented, because of the di
. the projectile to travel through the detonation products

Unlted States Patent fﬁee

SRR , 2809585 .
o PROJECTILE FOR SHAPED CHARGES

b: S

2 8@9 585'
Patented Oct. 15 1957 .

Refernng now more partreularly to the drawmgs, shaped

g charge containers 10 (or portions thereof). are represented

S

Sldne A Meses Braddock Helghts, Md assrgnor te the

Umted States nf Amenca as represented by the Secre- B

tary of the Navy
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Thls invention relates in general to a pre]eptlle fOf

"~ ghaped charges and is more partlculaﬂy described as a
T fellew—threugh projectile of this - class in. which a cavrty- N
" liner of the conical type has an :mert cere disposed at the |

- apex of the liner.

-~ The present method’ of obtalnlng efﬁc1ency from a
| '-___shaped charge is to have the length of the eXploswe charge

- behind the cavity liner equal to two or three times the
Using this method, any

No successful projectile of this type has

10

~ in'Figs. 1, 2 and 3, edch having a conical liner 12 with the
~cone thereof inserted at one end, and hawng a tetryl
‘charge 14 at the other end, as shown in Fig. 1.

Inert
blocks 16, 18 and 20, less in diameter than the containers

“are inserted against the liner cones, leaving space around

the blocks and against the liner for am explosive 22,

such as pentolite.

‘To change the shape of the detonation Wave, the inert

_'bleeks may have different contact portions for engaging

the liner cones; block 16 has a plain or flat end 26; block

- 18 has a bluntly pelnted tip 28, and block 20 has a sharp-

ly pointed tip 3% in contact with the liner cone tip. - These
15~

different shapes may modify the shapes of the detonation

- 'waves which engage the liner substantially as shown: lines

20

" of force 32 in Fig. 1, being more nearly normal to the
liner than lines of force 34, in Fig. 2, and the latter being

at a less incline than lines of force 36 as shown in Fig. 3.
By varying the diametfer and shape of the blocks, the

~ angles the lines of force make with the liner surface, can

25
iculty of causing -

be varied at will. Experiments show that where the lines

of force meet the liner at a greater angle;, up to a rlght'

angle, the penetration charge is increased. |
“In order to reduce the explosive weight of one type of

-charge by the use of shaped inert cores, an outer shell

40 may be modified in shape from an outline A to include

‘and enter the hele 1n the target where the jet has ‘pene-

s - trated.

By 1ntredue1ng the pre}ectﬂe 1n31de an rnert core at

" charges) by mtroducmg a fellew-threugh pre]ectlle or
corrosive agent in the jet hole formed by the charge

. '.'area of damage in a target by introducing an. explosive
40
~ a follow- through projectile as shown in Fig. 5.

'_pre]ectlen OF corrosive agent. threugh ajet hole made by

the projectile charge, into the interior ‘of the target.

30
the apex of the cavity liner, the follow-through projectile
o does: not travel through the detonation products and. rneves. o
© . only a-short distance to enter the jet hole.
-~ Animportant object of this invention is to rncrease the
. efficiency of shaped charges (also called hollow or cavity

‘a flat inert block 42 which fits loosely in the shell and
is in contact with the apex of an 1nwardly eatendmg core
44, At the base end, the container is slightly reduced in
- diameter and provided with an end cap 46 having a cen-
- tral threaded hole 48 to receive a cerrespendlngly threaded
end:of a detonator block 39.

In the block 50, is a
detonator well surrounded by an explosive 52 such as

pentellte, and in the centamer 40 surrounding the block

42 and the cone 44, is an explosive 54. In this form, the

B '._explesnre weight has been reduced from 30 pounds to
A further eb]ect of the invention is. to increase the

approximately 20 peunds Wlth only a shght change of

| the metal shell.

A still further object of the invention is to 1ncerp0rate |

- the fcllow-through prejec‘nle in the inert core, close to the
- apex of the cavity liner so that it 1s not required to travel -
threugh the detonation products tn enter a formed jet
‘Other objects of the 1nvent10n wﬂl appear in the speci-
-ﬁcatlen and- will be apparent frorn the accempanyrng-- .
- -'“',_"drawmgs in which: B - .
~~ Fig. 11is a sectional view representlng a shaped charge;
. having an inwardly projecting conical cavity liner with an
- inert block of nlaterlal hawng a: blunt end 1n centact_
- with the liner apex; = |

50

 68.

Fig. 2 is a sectional view representlng a portlen of a

'shaped charge with an inert bleck havmg a blunt pmnt in
L engagement with the liner apex; o
. Fig. 3 is a sectional view represennng a portlon ofa
. 'shaped charge with an inert block havrng a -sharp pomt '-
- in engagement with the liner-apex;

‘Fig. 4 is a section view of a shaped charge with an inert

o plug of bread and ﬂat ferm to shape the detonanon wave |

~and

‘In the meantime, the

- F1g 5 is a secnen view of a pre]er.:tile havmg an inert
D :cere with a pointed tip to engage the hner apex and con-
~ taining a follow-through projectile. L
- In a projectile of this type, the detonatlen of the ex-
' plosive causes the detonation wave to' pass around the
- inert core and to nnpact with the liner which sends out
- . a narrow jet piercing the target.

propellant powder behind the follow-through pre]ectﬂe o

55

~ An inert block or plug naay also be used as a holder for
In this

form, an outer shell 60 has an electric contact fuse 62
at its nose connected by a conductor tube 64 with a deto-
- nator 66 at the other end.
45

In the nose is a liner cone

68, and engaging the tip of the cone is a bluntly pointed
- end 70 1n the form of a cap for a recessed inert holder 72.

In the recess of the holder is a follow-through projectile

74 having an explosive composition 76 which may be fired -

through a delay pellet 78 and a hole 80 in the end of the

holder. An explosive composition 82 fills the space in
‘the shell 60 surroundmg the holder and areund the cone

In all of these rerrns the shaped charge may be varied by

"an 1inert plug or block, so that a follow-through charge
‘or projectile may enter and further penetrate the jet hole

formed by the charge. The detonation wave may be
directed to meet the shaped charge liner more nearly

- normal to the conical surface of the liner, thereby increas-

65

o -mg the penetrating power of the charge. -
60

~While various structures are described in some detaﬂ
they should be regarded as illustrations; or examples, and

‘not as limitations of the invention, as many changes may
~ be made in the construction, combination and arrange-
‘ment of the parts without departm*Dr from the spmt and

scope of the invention. . .
The invention descrlbed herein may be manufactured-

and used by or for the Government of the United
States of America for governmental purposes without the

~payment of any royalties thereon or therefor.
o 70 -
- has burned, propelling the projectile through the jet hole .
R .where 11: wﬂl explode inside the target |

I claim:

1. A follow-through pre]eenle fer shaped charges hav- '
ing an 1nwardly extend_lng conical cavity liner at the nose
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and a detonator at the other end, an inert core block
abutting the apex of the liner, and an explosive SUr-
rounding the core block and the liner and extending
longitudinally therefrom. o

2. A projectile for shaped charges, comprising an outer
shell, an inwardly extending conical cavity liner at the
forward end of the shell and a detonator at the rear end
of the shell, an inert block abutting the apex of the liner,
an explosive surrounding the block and the liner in the
shell, and means on the block for varying the path of
the detonation lines of force which engage the liner.

3. A follow-through projectile for shaped charges, com-
prising an outer shell and an inwardly extending conical
liner at the forward end, means for detonating the shell
at the rear end, an inert core block in the shell between
the detonating means and the liner having one end en-
gaging the apex of the conical liner shaped to direct the
explosive lines of force at the end of the block toward
the conical surface of the liner, and an explosive in the
shell surrounding the block and the conical surface of
the liner. | -

-4. A projectile for shaped charges comprising an outer
shell with an inwardly extending conmical liner at one
end, and a detonator at the other end, an inert block in
the shell abutting the apex of the liner, and an explosive
in the shell surrounding the block and the liner, |

5. A follow-through projectile for shaped charges,
comprising an inwardly extending conical cavity liner at
one end and a detonator at the other end, an inert block
in the shell abutting the apex of the liner and having a
recess therein, a follow-through projectile in the block
recess, and an explosive in the shell surrounding the block
and the liner. |
- 6. In a follow-through projectile for shaped charges,
an mwardly extending liner at one end having an inner
apex and a detonator at the other end of the projectile,
a recessed inert block abutting the liner apex and sub-
stantially in line with the axis thereof, and a follow-
through projectile in the recess of the block.

7. In a follow-through projectile for shaped charges, an
outer shell having an inwardly extending liner with an
inward projection at one end and a detonator at the other
end, a recessed inert block in the shell in line with and
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abutting the projection with the abutting surface shaped
to direct explosive lines of foice toward the surface of
the liner, a follow-through projectile in the recess of the
block, and an explosive in the shell surrounding the block

~and the liner.

8. A projectile for shaped charges comprising an outer
shell with an inwardly extending liner at one end and a
central pointed inward end on the liner, a detonator at
the other end of the shell, and inert bleck in the shell
in line with and contacting the inward end of the Itner,
the abutting portion of the block being shaped to direct
the explosive lines of force at the end of the block relative
to the adjacent surface of the liner, and an explosive
in the shell surrounding the block and the liner.

2. In a follow-through projectile for shaped charges, an
cuter shell, an inwardly extending liner at one end having
a central inward projection, a detonator at the other end
of the shell, a recessed inert block in line with and hav-
ing one end in contact with the projection, a follow-
through projectile in the recess of the block, and an ex-
plosive in the shell surrounding the block and the liner.

10. A projectile for shaped charges 1n accordance with
claim 4 in which the block has a flat end in contact with
the anex of the liner. |

11. A projectile for shaped charges in accordance with
claim 4 in which the block has 2 bluntly pcinted end in
centact with the anex of the liner,

12. A projectile for shaped charges in accordance with

claim 4 in which the block has a sharply pointed end in
contact with the apex of the liner,
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