
Jan. 14, 1964 L. F. PORTER ETAL 3,117,518 
APPARATUS FOR CUTTING ENCASED EXPLOSIVES 

Filed April 15, 1947 3 Sheets-Sheet 

INVENTORS 
ZOUIS A AOA7AA 
AAAZA/V AZ//WE 

ATTORNEY 

  



Jan. 14, 1964 L. F. PORTER ETAL I 3,117,518 
APPARATUS FOR CUTTING ENCASED EXPLOSIVES 

Filed April 15, 1947 3 Sheets-Sheet 2 
12s2 

7 
IS 

R 
S. R t s 

INVENTORS 
LOUIS A. AOA7AA 
AAALA/V W. AZWe 

-61624% 
ATORNEY 

  

  

  

  

  

  



Jan. 14, 1964 L. F. PORTER ETAL 3,117,518 
APPARATUS FOR CUTTING ENCASED EXPLOSIVES 

Filed April l5, 1947 3. Sheets-Sheet 3 

(2 - 
NVENTORS 

By ué A24%- 
ATTORNEY 

  

  

  



United States Patent Office 

3,117,518 
APPARATUSSR (CJNG ENCASE 

EXPL(GSEVES 
Losis F. Porter and Harara W. Kline bath of 

539 Riverside Drive, New York, N.Y. 
Fied Apr. 5, 1947, Ser. No. 741,655 

4. Caias. (C. 92-24) 
(Granteii tities gie 35, J.S. Cee (1952, sec. 256) 

This invention relates to improvements in the utiliza 
tion of explosives as a means for opening encased explo 
sives and the cutting of steel plate or structures above or 
below water; and is particularly directed to improvements 
in the disposal and recovery of explosive filled containers 
Such as mines, boimbs, armor piercing shells, and the like. 
The prior practice of opening explosive filled containers 

or explosive ordnance by the use of explosives is both ex 
tremely dangerous and none too effective. Likewise, the 
degree of skill demanded of operators using the previously 
known methods must be of the highest order. These 
prior methods of disposal of explosive filed ordnance in 
the field usually involve detonation or burning. This is 
dangerous to life and property and results also in the more 
or less complete destruction of valuable information on 
the construtcion and operation of enemy ordnance. 
The present invention greatly reduces the aforemen 

tioned undesirable consequences resulting from the use of 
explosives in blasting objects or containers by providing 
a device which utilizes the principle known as the Monroe 
or Cavity Effect. Cavity Effect is the term applied to 
the increased directional effect of an explosion obtained 
by forming a cavity in the surface of the explosive on the 
side on which the increased effect is desired. This in 
creased directional effect is a result of a complicated phe 
nomenon of a combination of forces and hot gases under 
extreme pressures and high velocities caused by the det 
onation of the explosive charge. These gases are formed 
into a directional jet, which is responsible for the increased 
directional effects of the explosive due to the cavity charge. 
The inclusion of a suitable liner, which is contemplated 
by the present invention and hereinafter described, for the 
hollowed-outportion of the charge enhances this increased 
directional effect due to the collapse of the liner into a hot 
jet of various sized particles on detonation of the charge. 
This jet is projected into space with velocities approach 
ing the detonation velocity of the high explosive compris 
ing the charge. The high penetrating power of these 
charges is due to the jet formed by the collapse of the liner 
of the charge. 
A principal object of the present invention is to provide 

an improved device for blasting objects such as containers 
and the like in a simple, effective manner and with less 
danger to life and nearby property. 
A further object of the present invention is to provide 

an improved device for the disposal and/or recovery of 
high explosive enemy ordnance by causing a partial or low 
order detonation of the ordnance or without any detona 
tion, making possible the attainment of valuable informa 
tion on the construction and operation of the enemy ord 
aC. 

A still further object is to provide an improved device 
for cutting cpen containers such as high explosive air 
niotir-piercing shells, safes, pipes and the like, which can 
be operated by any ordnanceman. 
The foregoing and other objects of the invention, as will 

become more readily apparent as the description pro 
ceeds, Will be readily understood from a perusal of the 
following description in which reference is had to the 
accompanying drawings, wherein: 

FiG. 1 is a perspective view of a cylindrical shaped 
charge unit; 
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FiG. 2 is a longitudinal section taken through the 

shaped-charge container shown in F.G. 1; 
FiG. 3 is a top pian view of the shaped-charge unit; 
F.G. 4 is a perspective view of a cylindrical shaped 

charge unit mounted on a bomb; 
F.G. 5 is a longitudinal section of a modification of the 

cylindrical shaped-charge unit, parts being shown in eleva 
tion; 

FIG. 6 is a perspective view showing a cylindrical 
shaped charge unit in position for disposal of a bomb 
imbedded in the ground; 

FIG. 7 is a perspective view of a further modification 
of the invention; 
F.G. 8 is a cross-sectional view of a mine, a unit of the 

type in FIG. 7 being shown mounted thereon; 
FiG. 9 is a view in elevation of a linear shaped-charge 

unit; 
F.G. 10 is a section taken through -50 of FIG. 9; 
F.G. 11 is a perspective view showing a linear shaped 

charge unit mounted about a torpedo; 
FIG. 12 is a section taken through 2-2 of FIG. 13 

of a further modification of the present invention; 
FIG. 13 is an elevational view in partial section of a 

case linear shaped charge unit; 
FiG. 14 is a perspective view showing the unit in FIG. 

13 founted on an armour piercing shell for cutting; and 
F.G. 15 is a detail sectional view of a portion of FiG. 

11, particularly showing how the detonator is applied. 
In F3S. 1-3 inclusive of the drawings, the numeral 

refers to an open top can container for holding a high ex 
plosive plastic powder charge 2 and said can is supported 
by three Wire legs 3 which are soldered or otherwise se 
cured along the side wall of the container E. The base 
of the container consists of a conical shaped liner 4 
soldered or otherwise secured along its periphery to the 
bottom edge of the container, with the apex of the liner 
4 eXtending upwardly into the container . A detonator 
5 is mounted part way into the shaped-powder charge 2 
and is connected at its free end to two electric conductors 
6, 6, which are a part of a conventional firing system (not 
showin). 
The powder charge best Suited for the purposes herein 

intended is known as composition C plastic explosive 
which is a plastic composition of cyclonite. Composition 
C is used for the reason that it eliminates the need for 
casting a large number of different sizes and shapes of 
preformed charges and is a brisant and powerful high ex 
plosive yet sufficiently stable to be handled and shipped 
With safety. However, other brisant high explosive either 
plastic or cast, may be utilized in the instant device to 
good advaitage. Examples are: Various cast mixtures of 
PETN and T.N.T.; Cyclonide and T.N.T. or cast T.N.T. 
The liner 4 is made preferably of mid steel. Copper, 

brass, steel, cadmium, aluminum, lead, glass, and quartz 
have been found to be suitable as liners, but copper, brass, 
and Steel conical liners having side walls approximately 
3% of the base diameter in thickness are found to be 
most eficient. The most effective thickness of the side 
walls of the liners 4 varies with the material of the liner, 
With the apex angle and with the base diameter of the 
liner. Any increase of the base diameter of the cylindrical 
shaped charges with a corresponding increase in the side 
Wall thickness of the liner increases the penetrating power 
of the liner. The apex angle of the conical liner 4 may be 
Varied to produce differing results. Angles of 45° to 120° 
are found to be very effective, though the apex angle of 
80 shown in the drawings appears to be satisfactory. 
The purpose of the legs 3 is to position the shaped 

charge 2 in spaced relationship to the object being opened 
or cut into. This intervening space which is known as 
Stand-off distance permits the formation of a jet contain 
ing particles of the collapsed liner prior to its impinge 
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ment on the object being blasted. This stand-off distance 
varies with the material used for the liner. In general, 
the stand-off distance must be increased with an increase 
in the apex angle, in the base diameter, or in the thickness 
of the liner. 

In FIG. 4 the cylindrical shaped-charge unit A is shown 
mounted on a bomb B for recovery or disposal depending 
on whether the bomb is an enemy bomb about which 
information pertaining to its construction and operation 
is desired or whether the bomb is a defective shell or has 
a time delay fuze therein. Upon closing the firing cir 
cuit (not shown) the detonator 5 is set off causing the 
cylindrical shaped charge 2 to detonate. Instantaneously, 
the metallic liner 4 collapses, forms into a jet of metallic 
particles and pierces the side wall of the bomb B causing 
the bomb to break open so that the explosive may be 
Safely destroyed by burning, or, in case it is desired to 
recover the fuse, the explosive may be removed through 
the ruptured opening by steaming. 
The modification of the present invention shown by 

FigS. 5 and 6 differs from the unit shown in F.G. es 
sentially in size. The container 7 for holding the cylin 
drical shaped charge has a plurality of annular beaded 
portions 8 in the walls thereof, which structure aids in 
maintaining the form and rigidity of the container. FIG. 
6 shows the cylindrical shaped charge unit C mounted 
in position on the ground to cause a partial or low order 
detonation of the bomb D buried underground. Since 
there must be a space in all cases between the base of 
the cylindrical shaped charge and the object being blasted 
to permit the formation of a jet, the unit C is set up on 
its wire legs 9 which acts both as a support and as a spac 
ing means. In this instance, upon the detonation of the 
shaped charge in the unit C, a jet is created which pene 
trates the ground and pierces the shell of the bomb D 
to cause a partial explosion of the explosive charge with 
the bomb D. Bombs, or any other type explosive ord 
nance submerged beneath any material such as mud, sand, 
stone, water and the like, can be disposed or recovered 
by this manner. 

FIGS. 7 and 8 show a further modification of the pres 
ent invention. The cylindrical shaped unit E is in gen 
eral similar to that shown in FIG. 1 except that one of 
the wire legs 29, which is soldered along the side wall of 
the container 11, extends above the top of the container 
11 and is turned inwardly with a loop or eye 12 formed 
at its end to provide a guide or support for the detonator 
13. he cylindrical shaped charge unit E is shown in 
FIG. 8 mounted on a mine F in position to partially 
detonate same. The unit is so placed thereon that the 
jet created on detonation of the cylindrical shaped charge 
will pierce the outer shell 4 of the mine F, pass through 
the air space within the mine, and strike the explosive 
charge 15 partially detonating same without causing the 
detonation of the booster 16, which if detonated would 
cause a complete detonation of the explosive charge 15 
and a consequent destruction of the mine F. 

FIGS. 9 to 14 inclusive show a linear shaped-charge 
unit and the manner of mounting same for cutting or 
making of cuts into large sized high explosive ordnance. 
Referring particularly to FIGS. 9 and 10, the linear 
shaped charge unit G consists of a pair of vertically dis 
posed curved metallic strips 17, 17 spaced apart form 
ing the side walls of a curvilinear container. The bot 
tom waii or line 13 of the unit G is inverted V-shaped 
forming an inwardly extending apex angle of approxi 
mately 120° situated midway between the side walls 7, 
17. A plurality of wire legs 19 are soldered along the 
side walls 17 to provide the necessary stand-off distance 
required by the device. Each unit G has an overlap 
portion 20 at one end of the curved strips 17, 17 mak 
ing the unit G slightly greater than a semi-circle. Pin 
holes 21, 2 formed at one end of the curved strips i7, 
17 are adapted to receive locking pins (not shown) thus 
permitting a pair of units to be locked together to circum 
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4. 
scribe the ordnance being cut. Although the above meth 
od of assembly is highly satisfactory it should be under 
stood that the invention is not so limited and that other 
nethods finay be employed, for example the side walls 
of one end of each of the two semi-circular portions may 
be extended to provide guides for the ends of the charge, 
and the charges secured by means of wire, for example 
fixed to the sides of the container. 
The unit G may then be affixed to the casing of the 

crdnance by a suitable adhesive tape. A detonator 26 
is set at an angle directed toward the linear shaped 
charge 2698 with a wooden wedge shaped block 24 placed 
on the shaped charge 28a and beneath the inclined det 
onator 26 or by means of a suitable clip (not shown) 
for holding the detonator in place. At the base of the 
detonator 26 and about the adjacent surfaces of the unit 
C a small amount of plastic booster charge 23 (FIG. 
15) is plastered thereon. More than one detonator may 
be used; a pair of detonators positioned diametrically op 
posed has been found to be very effective. The position 
ing of the wooden wedge 24 beneath the detonator 26 
provides a firm support for the detonator where it is im 
bedded in the additional booster 23 placed on top of the 
cutting charge. The use of the additional booster charge 
permits the cutting action to take place directly under 
the detonator. If the detonator were inserted directly 
into the cutting charge, its cutting effect would be in 
paired over an area directly under the booster. 

FIGS. 12-14 inclusive show a linear shaped charge 
unit K for making cuts in extremely large high explosive 
ordnance, such as 16 inch armor piercing projectiles With 
out causing detonation of the ordnance. The linear 
shaped charge unit K consists of a cast block of explosive 
22 having an inverted V-shaped bottom wall. The charge 
22 is positioned on a liner 238 made of mild steel to which 
are soldered a plurality of supports 27 made of bent Wire. 
The liner 23a is W-shaped at its mid-section with a vertex 
angle of approximately 120. A detonator 25 is mounted 
in position on the charge 22. As an alternative, how 
ever a cutting charge as shown in FIGS. 9 and 11 may 
be utilized, it being necessary frequently to make two 
or more cuts one overlapping the other. 

FIG. 14 shows the linear shaped charge unit K posi 
tioned on the projectile il for cutting the casing. It has 
been found that by first detonating a charge above the 
rotating band of the projectile so as to make a longitu 
dinal cut thereon, the rotating band can be removed and 
the further process of splitting the projectile in two is 
enhanced. As many linear shaped charges K are det 
onated successively about the surface of the projectile 
L as are needed to make a series of cuts that circumscribe 
completely the projectile casing. 

Although the present invention has been described in 
detail in its application for the recovery and disposal of 
explosive filled containers, the device may be used in 
any of those instances where cutting torches or tools and 
explosive charges have been used heretofore such as, 
opening a device for the purpose of making an entry such 
as oil pipes, safes, tanks, sunken vesses; opening a device 
for the purpose of revealing the inner construction such 
as enemy ordnance; destroying or rendering inoperative 
explosive equipment such as enemy ordnance; and to 
break an object into smaller portions such as boulders 
and the like. - 
While the forms of the device herein shown and de 

scribed constitute the preferred forms of embodiment 
of the present invention, it is to be understood that other 
forms might be adopted, all coming within the scope of 
the claims which follow. 
The invention described herein may be manufactured 

and used by or for the Government of the United States 
of America for governmental purposes without the pay 
rent of any royalties thereon or therefor. 
We cairn: 
1. An explosively operated cutting device comprising 
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a trough shaped, open-topped container to circumscribe 
an object to be cut, said container having an inverted W 
botton, an explosive charge filling the container substan 
tially level with the open top, a detonator for the charge, 
a booster charge applied on top of the container, and a 
Supporting block set on the charge behind the detonator, 
said booster charge constituting a mount in which to plant 
the detonator in position with the planted end thereof 
Standing clear of the charge and in an inclined position 
of engagement with said supporting block, thus to insure 
cutting of the object under the detonator as well as 
throughout the length of the charge. 

2. An explosively operated 'cutting device comprising 
a plurality of arcuate containers, means to couple said 
containers around an object to be cut, each of said coin 
tainers having an inverted W-shaped liner as its base por 
tion, an explosive charge in each of said containers, Sup 
port means Secured to each of said containers adapted 
to space said charge a predetermined distance from said 
object, a detonator positioned above at least one charge 
and at an oblique angle with its end adjacent the charge 
and Spaced from the charge, a wedge-shaped block 
carried by the upper surface of said charge and beneath 
Said detonator to provide a rigid support for said det 
onator, and a plastic booster charge encompassing the 
end of Said detonator adjacent said first-named charge. 

3. An explosively operated cutting device comprising 
a curviiinear container having matching flat arcuate side 
walls joined at their bottom portions by an inverted V 
shaped liner, a plastic explosive charge in said container, 
a booster charge Superimposed on a portion of Said plastic 
explosive charge, a detonator having one end thereof 
planted in said booster charge and spaced from said plas 
tic explosive charge, a detonator supporting member 
carried above said booster charge and beneath said det 
onator to provide a rigid Support for the detonator when 
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the latter is in an inclined position of engagement with 
the supporting member, wire supports secured to the side 
walls and extending from said container for Spacing Said 
plastic explosive charge from an object to be cut, and 
overlap portions provided at the ends of the arcuate side 
walls to receive securing means for joining a plurality 
of said containers together for at least partial encircle 
ment of said object to be cut. 

4. An explosively operated cutting device connprising 
explosive means for producing a shaped-charge effect 
upon an object to be cut, said means including a con 
tainer charge, a booster charge Superimposed upon said 
container charge, a detonator having one end thereof 
planted within said booster charge and Spaced from Said 
container charge to thereby provide an explosive cutting 
action throughout the entire length of said container 
charge, and a detonator Supporting member carried above 
said booster charge and beneath said detonator to pro 
vide a rigid support for the detonator when the latter is 
in an inclined position of engagement with the Support 
ing member. 
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