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This invention relates to an explosive tape adapted to be 
folded at designated areas. 

In recent years, explosive compositions which can be 
formed into ?exible, non-resilient sheets have been de— 
veloped. Compositions of this type and their prepara 
tion are described in detail in Us. Patents 2,999,743 and 
2,992,087. ' 

Unfortunately, the described compositions, and other 
compositions of crystalline high explosives in a binder 
matrix, are not of suf?cient ?exibility to permit a length 
of sheet, i.e., a tape, to be folded back on itself without 
forming a crack at the severe bend. The strength of a 
tape of such material can be increased by providing a 
backing ‘of ?exible material, e.g., cloth; however even 
when such backing is provided the stresses produced when 
the explosive tape is folded on itself result in tearing, dis 

. continuities and hiatus of the explosive composition in 
the area of the fold. Obviously, propagation of detona 
tion across these discontinuities is not reliable. 

Accordingly, by the present invention, I provide an 
explosive structure adapted to be folded which comprises 
a length ‘of tape of a deformable, self-supporting explosive 
composition comprising from about 15 to about 92.5% by 
weight of a cap-sensitive crystalline explosive in admixture 
with an elastomeric binding agent, a plurality of slits, es 
sentially equal in length, arranged in echelon across said 
tape, torsion bars being de?ned by the section of said tape 
lying between said slits, the width of each said torsion bars 
being essentially equal in magnitude to the thickness of 
said tape. 
As used herein, the terms “length of . . . explosive” 

and “tape of . . . explosive” are synonymous and refer 
to a sheet of the self-supporting composition which is 
long in relationship to its width. 

In a preferred embodiment of this invention, the length 
of self-supporting explosive composition (hereinafter re 
ferred to simply as “tape”) is mounted, e.g., for dimen 
sional stability, on a ?exible backing which is thin in re 
lationship to said tape (approximately 1/30 to 1/10 the thick 
ness of said tape) and which has a tensile strength at 
least 1.5 times that of the tape. 

In another preferred embodiment of this invention 
minute‘circles having a diameter slightly greater than the 
width of said slit are scribed on the ends of the slits. The 
provision of such circles dissipates stress placed upon the 
slits during the bending action. 
By the term “in echelon” as used herein is meant an 

arrangementof slits drawn up in parallel lines, each some 
what to the right or left of the adjacent slits. 
The term “torsion bar” as used herein refers to a strip 

of said explosive composition which is long in proportion 
to its depth and thickness and which is adapted to be 
subjected to twisting as the tape is being folded. 
Of course, the plurality of slits arranged in echelon 

fashion along the tape are designed to facilitate folding 
of the tape with the avoidance of the normal stresses and 
strains normally attendant to such action. Thus, the'slits 
are arranged in echelon fashion to intersect the real or 
proposed crease of the tape. The angle formed by each 
slit with the crease must be greater than 0° and less than 
60". An angle of 0° would induce great strain and en 

Stresses and strains would be directed 
to those portions of the tape, along the crease, which had 
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not been severed. An angle greater than 60° would result 
in increasing strain being imparted to the tape along the 
crease, upon folding, and result in the build up of stresses 
and strains at the crease of the fold rather than relieving 
these factors. ’ ‘ 

Additionally, each of the slits must extend through the 
crease or fold, when the tape isfolded, and into the sec 
tion of explosive composition on either side of the crease 
a distance at least equal to twice the thickness of the tape. 
As to the nature of the slit itself, it will completely ’ 

sever, or cut, the explosive compositioniit is imposed 
upon; however, it need not sever the backing or support 
material which forms a part of the complete structure 
and gives it strength. The entire line de?ned by the slit 
can vary from a straight line to one de?ning a semi— 
circle; however, that portion of the slit which will, or 
does, intersect the existing, or proposed, crease, must be 
substantially straight, i.e., run horizontal to the longi 
tudinal axis of tape it intersects, at the point of intersec 
tion and for a very short distance therefrom, and the 
aforede?ned angle must be formed by the slit and the 
crease. ' 

In order to describe this invention in greater detail, 
reference is now made to the accompanying drawings 
wherein: 
FIGURE 1 is a top view of the explosive tape adapted 

to be folded in accordance with this invention; _ 
FIGURE 2 is a top view of the folded explosive tape 

in accordance with this invention; 
FIGURE 3 is an end view of the folded explosive tape 

of this invention (slightly enlarged in dimension for 
clarity); 
FIGURE 4 is a top view of an alternative embodiment 

of the explosive tape of this invention; . 
FIGURE 5 is a top view of the folded explosive tape of 

FIGURE 4; 
FIGURE 6 is an end view of the explosive tape of 

FIGURE 4; and 
FIGURE 7 is a view of an explosive tape having semi 

circular slits. 
In FIGURE 1, 1 designates the explosive tape, 2 is 

the ?exible backing for the tape and 3 the torsion bar 
formed between slits A—A’ and B-B’. C represents an 
initiation site for the tape. The line FF’ represents the 
crease along which the tape is to be folded, i.e., the fold 
plane of the tape. 

In FIGURE 2 and FIGURE 3 the elements are as in 
FIGURE 1 with the exception that the tape is folded along 
crease FF’. 

In FIGURE 4, the elements are as in FIGURE 1 with 
the exception that the slits in the tape are designated by 
lines G-G', H-H’, 1-1’, 1-1’, K-K', L-L’, and M-M’. 

In FIGURE 5, the elements are as in FIGURE 4 with 
the exception that the tape is folded along crease FeF’. 
FIGURE 6 is an end view taken along line F—F’ of 

FIGURE 5 and shows the twist imparted to the torsion 
bars and the stress relief provided by the slits. 
FIGURE 7 depicts a length of explosive tape provided 

with curvilinear slits designated by lines G—G’ through 
Q—Q' 

In use, the explosive tape is slit in accordance with this 
invention in the section in which it is desired to fold the 
tape along a crease line, which generally will form an 
angle of from 0 to 90° with the longitudinal axis of the 
tape, vand the tape bent simply by folding along this line, 
which, in practice, will generally pass through the mid 
point of the torsion bars. As the tape is folded the ex— 
plosive composition parts cleanly and easily along the slits 
with no tearing or fraying of the body of the explosive 
composition. The torsion bar between slits, e.g., AA’ and 
BB’ in FIGURE 1 is unitary with the unfolded sections 

asserts '7 
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of the tape. By forming the echelon of slits in’ the ex 
plosive composition at a plurality of appropriate crease 

I 3,159,478 

sites, which creases may be parallel, at angles, or_even ~ 
intersect, the tape can be folded to ?t in a compact pack 
age, for example a canister, in which it is to betrans~ 
ported until time of use. At the desired time, for example 
when the package is submerged under water, the folded 
tape is released from the package. As it emerges from 
‘the package, it again assumes generally its ‘original, un 
folded con?guration. _ - 

The explosive structure can beactuated, e.g.','by an 
initiator applied at points C or line wave generator ap 
plied along the edge of the tape, or at‘a point within the 
tape. Upon initiation the detonation impulse is propa 
gated uninterrupted and at a uniform rate throughout the 
entire area of the pipe, the detonati'ng impulse in the 
slit portion(s)' of the tape being transmitted by the tor 
sion bars. . " . . 

Various factors and requirements'are involved inthe 
selection of the self-supporting explosive composition 
for use in the explosive structure of this invention. Nat 
urally, the composition must have acceptable explosive 
properties. Namely, it must be capable of propagating 
the detonation impulse reliably even when the explosive 
loading is low. Secondly, it must have adequate sensi 
tivity with respect to initiation, that is, the composition 
must be initiable by the customary initiation means, for 
example, the standard blasting caps or line wave genera 
tors as described in US. 2,943,571. its impact sensitive 
ness, which indicates the sensitivity of the explosive to me 
chanical shocks, desirably is low to enable machining and 
transportation. . 1 ~ 

in addition to the explosive properties prercquisites,the 
self-supporting composition must possess certain charac 
teristics with regard to physical form. Its nature must be 
such that is can be readily formed into the'necessary con 
?guration and will retain the desired formunder condi 
tions of handling, transport and storage. That is,_the con 
?gurations must not lose their dimensional stability inas 
much as changes in dimensions would result in undesir 
able variations in weight or" explosive per unit of area in 
the con?guration, nor should the con?guration be so soft 

stability, should be, relatively thin in. relationship to the 
tape and should be-characteri'zed by a tensile strength 
at least 1.5,tir‘nes that of the explosive composition. in 
general, this material will be a thin sheet or ?lm of a I 
material inert to the explosive composition'in the sheet ' 

‘ and will have a tensile strength, of at least 35 kg./ sq. mm. 
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:Exemplary materials for use‘in this backing material _' 
includes porous paper or ?bers impregnated with and 
uni?ed by a non-tacky‘ca'ou'tc'houcic composition admixed 
with a’resinous'composition or elastorneric ?lms adhered 
to'the explosive by a ?exible adhesive. of any of the con- i 

. ventional types, particularly a pressure-sensitive adhesive. 
The chemical composition of therbacking. material ob-j 
viously ‘isvnotcritical as long-as the material has the 
desired physical characteristics, i.e.,‘?exibility with rela 
tively high tensile strength even in thin layers. 

The following examples serve to illustrate speci?c em 
ybodiments of the explosive composition'of the present invention. _ - . t P 

Example‘ 1 I‘ 

Five tapes '(4'inches by 2 inches by 1A3 inch)_ were 
formed of the explosive composition of Example 1 in 
U.S. Patent'2,999,743_ and mounted on'a 4 inch by 2 
inch ?lm of ‘porous paper impregnated and uni?ed by a 
non-tacky cohesive blend of abroken-down rubber ad; 

7 mixed with a water-insoluble solid resin via a tacky, 

30 

pressure-sensitive adhesive. 

angle of 45° with the longitudinal edges of the tape and 
an angle of 5° with a proposed crease which is at a 

. 50°. angle with the longitudinal edges of the tape were 
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or friable, i;e., clay-like, that their dimensions, i.e., thick- , , 
ness, width or length, areeasily altered during handling 
to preclude uniformity of the explosive. The tapes should 7 
be tough, i.e., strong or ?rm in texture, but ?exible to V 
facilitate bending. The composition must also be water 
resistant for versatility in use. Exemplary explosive com 
positions having the requisite characteristics which can 
be used in this invention include the composition of 
US. Patent 2,999,743 and the composition of US. Patent 
2,992,087. Inasmuch “as the invention is directed .pri~ 
marily to the physical structure, the exact chemical corn-g 
position of the explosive tapeis not critical. 
The number of the slits formed in echelon along the 

crease will depend upon the width of the tape‘ and the 
angle which each slit'in the echelon forms with the crease 
along which the tape is who folded. in general, we 
have found that it is preferable that anlangle of about 
15° to about 40° is enscribed between each of the. slits 
and the crease along which the tape is to be folded. With 
this degree of angle, an optimum'number of torsion bars 
will be formed across the width of the'tape‘ to provide 
greater ?exibility in the area to be bent and also to pro- , 
vide a redundancy by the presence of a plurality of 
paths for the detonation impulse. The length of each 
slit preferably will be about 1A1 to slightly less than the 
width of the tape at the section where it is to be folded. 
The width of each of the slits will be negligible with re 
spect to its length and thickness.’ ~Any ‘conventional 
manual cutting tool which provides a sharp, well-de?ned 
,slit, such as a knife or a blade, can be used in preparing 
‘the explosive structure of this'inventiom'or the desired - 
slits can be made in a cutting die. . 
The backing material, whichis used for dimensional 

.50 

cut in echelon in the tape, as in FIGURE 1, opposite 
ends of'each of the pair slits being -% inch‘ from the 
edge of ‘the tape. Each of the tapes couldbe flexed and 
bent easily.‘ After each‘tape had been ?exed and bent 
along the crease '5 times, the tapes were initiated by 
applying a conventional’ number 6 blasting cap to one 
end of the tape. The detonation‘impulse was easily 
propagated over the torsion bar between s’rits and the 
entire length of explosive detonated at a uniformv rate. 

Exam plei 2 ‘ 

Five tapes’ of the sheet explosive composition of Ex 
ample 1 of US. 2,992,087 were cut to the dimensions 
5 inches by 3.5 inches by ‘1A inch and mounted on a 
?lm such as described in Example labove. 
tape eight slits were cut in echeion as shown in FIG 
URE 4. Each slit was l'l/s inches long and formed an 
angle of 20° with a line forming an angle ‘of 45° with 
the-longitudinal axis of the tape. The slits did notcx 
tend through the ?lm backing.‘ The tapes were'folded 
through an angle of 180° along this 45° line repeatedly. 

' The torsion'bars de?ned ‘between theslits were not frayed 
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nor ruptured in any way. When the tapes were initiated 
at one end by a‘ conventional number 6 electric blast 
ing cap, the detonation impulse was transmitted without 
interruption across the folded section and the tapev 
detonated consistently at a velocity of .6700 metersper 
second. ‘ < 7' ’ 1 ' ' ' 

Various modi?cations’ and alterations of‘ this invention 
will be apparent to thoseskilled in the art without de 
parting from the spirit and scope of vthis invention; 
What is claimed is: _ v - 

1. A foldable explosive structure which comprises a 
length of tape of tough, ?exible, self-supporting explo 
sive composition comprising from about 15 to about 
92.5% by weight of cap-sensitive crystalline explosive in 
admixturewith an elastomeric binding agent, a plurality 
of slits essentially equal in length extending through said 
explosive composition, said slits being arranged in echelon 
.between the’ sides of the tape at an angle greater than 
0° and less than 60? with respect to the line on which a 
said tape is to be folded, vtorsion bars being de?ned, by > 
the'sections of tape lying between said slits, the width of 

Two 1.5 inch long parallel v ‘i 

slits separated by a distance of 1%; inch and forming an 7 

In each , 
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each torsion bar being essentially equal to the thickness 
of the tape, and each of said slits extending across said 
line and to each side thereof a distance at least equal 
to twice the thickness of the tape. 

2. The explosive structure of claim 1 wherein the tape 
of explosive composition is mounted on a ?exible back 
ing, said backing being thin in relationship to said tape 
and having a tensile strength at least 1.5 times that of 
said tape of explosive composition. ' 

3. The explosive structure of claim 1 wherein circles 
having a diameter slightly greater than the Width of the 
slits are inscribed on the ends of the said slits. 

4. The explosive structure of claim 1 wherein the slits 
are at an angle between 5° and 45° with respect to the 
line on which the tape is to be folded. 

10 
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5. The explosive structure of claim 1 wherein the slits 

are at an angle between about 15° and 40° with respect 
to the line on which the tape is to be folded. _ 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
1,704,186 Garnmeter __‘_ _________ __ Mar. 5, 1929 
2,181,164 Alexander ___________ __ Nov. 28, 1939 
2,692,425 Martin ______________ _.. Oct. 26, 1954 
2,735,426 Claydon _____________ __ Feb. 21, 1956 
2,750,884 Gaines ______________ __ June 19, 1956 
2,992,087 Fassnacht et a1.‘ _______ __ July 11, 1961 
2,999,743 Breza et a1. __________ __ Sept. 12, 1961 


