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[5 7] 7 ABSTRACT 

An explosive charge and method for increasing deto 
native percussion in which the explosive is provided 
with cavities, gas or fissures which permit the “ad 
vance ignition” of the explosive. Preferably, the explo 
sive is cylindrically shaped with a through-axial core. 
The bore may include explosive or inert baffles. Also 
the bore may be provided with a fuzc train of explo 
sives. 

14 Claims, 4 Drawing Figures 
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EFFECT OF THE SHOCK PRESSURE 0F 
EXPLOSIVE CHARGES 

This invention relates to a process for improving the 
effect of the shock or percussion pressure of explosive 
charges, which improvement is attained with the aid of 
a high velocity flow of large energy density in predeter 
mined cavities, fissures or gaps of the explosive charge 
or with the aid of a fuze train of explosive wires. 

It is known that short-time pressure shocks of a high 
energy resulting from a high concentration of explo 
sive, e.g., in so-called “demolition charges,” are effec 
tive for the destruction of objects. Naturally, the higher 
the shock pressure the earlier the destruction occurs. 

It is proposed that explosive charges be provided with 
a bore to produce gas currents of a high velocity and 
intrinsic energy during the detonative reaction therein. 
In this connection, the velocity of the gas flow can be 
considerably higher than the detonating velocity of the 
explosive. When the bore is subdivided by partitions, 
e.g., of explosive or an inert material, into individual 
chambers of a speci?c length, ignitions can occur in ad 
vance of the detonating front. 
According to German Patent Application P 16 46 

348.2, (a counterpart to U.S. Pat. application Ser. No. 
780,202, filed Nov. 29, 1968, by Gehard Martin) it is 
possible to ignite explosive charges by means of fuze 
trains of explosive wires. 
lthas now surprisingly been found that a consider 

able increase in the shock pressure outside of an explo 
sive charge is obtained if either the gas flow of high ve 
locity and energy density formed in bores and/or gaps 
isiiutilized for the “advance ignition” of a charge, and 
thus for the accelerated reaction of the explosive of 
such charges, or the abovementioned fuze train of ex 
ploding wires is utilized. 
The effect of the pressure shock of an explosive 

charge ,on the surroundings depends, first of all, on the 
magnitude of the detonating pressure at the phase in 
terface between the explosive and the surrounding me~ 
dium. The detonation velocity of the typical charges 
and thus the detonating pressure are dependent, in the 
explosive, on the chemical structure and the density of 
the explosive, rather than on the fact whether an explo 
sive charge is ignited within short intervals of time at 
several places. 
With the use of an explosive cloumn having an axial 

bore according to the present invention, wherein the 
latter‘ is subdivided by partitions of explosive into 
chambers of ‘a speci?c length, a considerable increase 
in the shock pressure outside of the column is obtained. 
As will subsequently become apparent, the same effect 
can. also be accomplished by the use of the explosive 
train of exploding wires. The idea of increasing the 
shock pressure according to this invention can be ap 
plied to almost any type of explosive charges in order 
to obtain advance ignitions and thus an accelerated re 
action. 
The gas ?ow of high velocity and energy density re 

quired for this purpose can be produced in hollow 
spaces of any desired cross section (for example, circu 
lar, elliptical, square, rectangular, stellular, or portions 
of these geometric configurations). However, the cross 
sections can also be asymmetrical or exhibit irregular 
boundaries. Thecross sections can vary over the length 
or‘depth of the cavities or gaps, respectively, in a con 
tinuous or discontinuous manner. For reasons of expe 
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2 
diency, an explosive charge can optionally also be pro 
vided with several parallel or antiparallel cavities and 
[or gaps of equal or unequal cross sections and lengths. 

If an explosive column consists of two columns, one 
inserted in the other, the former being solid and the lat 
ter hollow, and if an annular air interspace exists be 
tween the two columns, an increased effect of the 
shock pressure outside of the explosive charge is like 
wise obtained. The increase in the shock pressure is not 
limited only to the use of annular gaps in the longitudi 
nal direction of explosive charges for the formation of 
a gas ?ow of high velocity and energy. Rather, such a 
flow is also formed in certain explosives in any type and 
shape of appropriately dimensioned gaps. Also, such an 
explosive column can consist of several columns, one 
inserted in the other, with appropriate interspaces. 
The partitions which subdivide the cavities and/or 

gaps into chambers of speci?c lengths can consist of 
the explosive of which the explosive charge is made, or 
of another explosive, or of an inert material, e.g. metal, 
synthetic resin, ceramic. The thickness of the partitions 
can be varied within a wide range. The partitions must 
be adapted to the chamber lengths and the dimensions 
of the explosive charge. The fuze trains consist of alter 
nating pieces of a thick wire and a thin wire of the same 
or different length. upon ignition of the train, the thin 
wire sections undergo an explosive conversion. The 
surrounding explosive is detonated. By the aforemen 
tioned construction of the train, a simultaneous and 
uniform initiation of the explosive or of the primer 
charge is ensured over the entire length of the train. 
The ignition can take place linearly, annularly, in a sur 
face area, or in spatial extension. 

Also, in explosive charges including a central primer, 
reaction can be accelerated by gas flow in predeter 
mined cavities and/or gaps or by a fuze train of explod 
ing wires. 

It is possible for example, to arrange any desired 
number of bores in a ball of explosive starting at the 
center thereof, i.e. the ignition point, in the radial di 
rection, in a geometric or any desired distribution. The 
bores are preferably subdivided by partitions into 
chambers of the required length. By means of appropri' 
ate arrangements under the guidelines of the present 
invention, the effect of the shock pressure can be con 
siderably enhanced in these explosive charges. 
An increase in the shock pressure is also obtained in 

explosive lenses similar to the optical lenses, and in ex 
plosive charges of a specific shape for the production 
of directional shock waves, by the introduction of the 
aforementioned cavities and/or gaps subdivided into 
chambers, or by the use of a fuze train of explosive 
wires. (These charges are produced, for example, by 
sintering in accordance with German Pat. Application 
P 16 46 2832., a counterpart of U.S. Pat. application 
Ser. No. 759,501, ?led Sept. 12, 1968, by Adolf Berth 
mann et al. ) 

All in all, the magnitude of the shock pressure can be 
in?uenced with respect to its spatial distribution in ex 
plosive charges by the introduction of cavities and/or 
gaps subdivided into chambers or by the use of a fuze 
train of exploding wires in specific arrangements and 
directions. 
These and other features and advantages of the pres 

ent invention will become more apparent from the fol 
lowing description when taken with the accompanying 
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drawing, which shows embodiments in accordance with 
the present invention, wherein: 
FIG. 1 is a cross section of one embodiment of an ex 

plosive charge according to the present invention; 
FIG. 2 is a cross section of a second embodiment of 

an explosive charge according to the present invention; 
FIG. 3 is a cross section of a further embodiment of 

an explosive charge according to the present invention; 
and 
FIG. 4 is a perspective view of still another embodi 

ment of an explosive charge according to the present 
invention. 

In FIG. 1 cylindrical explosive charge 1 is shown have 
ing bore 3 subdivided into chambers by partitions or 
baffles 4 which can consist of an explosive or of an inert 
material. Explosive charge 1 is detonated by means of 
initiator charge 5. 
FIG. 2 shows explosive charge 12 consisting of indi 

vidual cylindrical bodies 2 separated from one another 
by fissures or gaps 7. Central bore 3 extends through 
the entire explosive charge. Hereagain, gaps 7 and/or 
bore 3 can be subdivided into individual chambers, eg 
as illustrated in FIG. 1. 

In FIG. 3, another arrangement is illustrated wherein 
primer rod 10, containing fuze train 6 of exploding 
wires, is introduced into central bore 3. The primer rod 
10 can furthermore have a casing 11, e.g. sheet metal, 
cardboard, or a synthetic resin, which casing is pro 
vided for the protection of primer rod 10, for example, 
for storing the primer rod or for separating the explo 
sive of the primer rod from explosive charge 1 in the 
event of incompatibility between the explosives. Again 
explosive charge 1 can be provided with gaps and/or 
cavities. 

In FIG. 4 an explosive charge is illustrated consisting 
of cylindrical explosive charge 8 around which hollow 
cylindrical explosive charge 9 is arranged, so that gap 
12 remains between both charges. Thus, it is possible 
in a simple manner to introduce into the explosive 
charge arrangements with cavities and/or fissures and 
/or a fuze train of exploding wires. 
The invention will be explained in greater detail 

below with reference to subsequent examples which 
provide the shock pressures realized by detonating var 
ious explosive charges of the invention. As an indicator 
for the effects of the shock pressures, pressure gauges 
with lead diaphragms were utilized. From the bulging 
of the diaphragms caused by the shock pressures, con 
clusions can be drawn to the magnitude of the shocks. 

Cylindrical explosive columns (such as denoted by 
numerals 1 or 12 of the drawing) without casing were 
employed, lest, during the blasting, the pressure gauges 
and the diaphragms be damaged by the fragments of 
the casing. Explosive columns having a small amount 
and a large amount of explosive were selected. 

In the ?rst five examples, the explosive columns were 
composed of six individual cylindrical bodies (like nu 
metal 2 of FIG. 2) with a 10 mm. in diameter bore, e.g. 
numeral 3 of sintered TNT (density: 1.2 g/cm“, deto 
nating velocity: 5,200 m/sec.) with an outer diameter 
of 30 mm. and a length of 66 mm., combined to a total 
length of about 400 mm. (Sintered explosive charges 
can be manufactured in accordance with German Pat. 
application P 16 46 283.2.) The weight of the explosive 
was approximately 420 g. Each of the explosive col~ 
umns was mounted horizontally at a height of 1,000 
mm. above ground and ignited from one side by means 
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4 
of a blasting cap No. 8(an aluminum cap with primer 
pellet, a primary charge of 0.3 g. of lead tricinate and 
a secondary charge of 0.8 g. of tetryl) under the inter 
position of a shaped charge (referenced as numeral 5 
in the drawing) of penthrite. On the ground, at a dis 
tance of 250 mm. transversely and symmetrically with 
respect to the center of the explosive column, two pres 
sure gauges with lead diaphragms 1 and 2 ofa thickness 
of 2 mm. were disposed. Employing the same experi 
mental arrangements, with the modi?cations of the ex 
perimental conditions disclosed in the individual exam 
ples, the magnitudes of the bulging, arching or convex 
ity of the lead diaphragms set forth below were mea 
sured in the pressure gauges. 

EXAMPLE 1 

The explosive column included a continuous bore 
without subdivision into chambers. Upon detonation, 
diaphragm 1 bulged 11.1 mm. and diaphragm 2, 11.2 
mm. 

EXAMPLE_2__ 
The explosive column used had a continuous bore 

without subdivision into chambers. The bore was ?lled 
with an inert material (hard PVC). The shock pressure 
caused an 11.2 mm. bulge in diaphragm 1 and an 11.3 
mm. bulge in diaphragm2. 

EXAMPLE 3'’ i 

The bore of the explosive column was subdivided 
into four chambers of a length of 80 mm. by partitions 
of a thickness of 18 mm. made of explosive. The result 
was a 14.7 mm. bulge in diaphragm 1 and a 14.8 mm. 
bulge in diaphragm 2. 

EXAMPLE 4 

An explosive column with a subdivision of the bore 
into ?ve chambers of a length of 60 mm. by partitions 
of a thickness of 18 mm. made of explosive. The shock 
wave caused diaphragm l to bulge 14.2 mm. and dia 
phragm 1, 13.9 mm. 

EXAMPLE 5 

In this example, an unsubdivided axial bore of the ex 
plosive column was ?lled with an explosive. The col 
umn was detonated, in one instance, by means of a 
blasting cap Alu No. 8 and, in the other instance, by an 
inserted fuze train of explosive wires. In the ?rst situa 
tion diaphragm 1 exhibited a bulge of 11.8 mm. and di 
aphragm 2, a bulge of 12.1 mm. With the fuze train, di 
aphragms 1 and 2 had a 15.3 mm. and 15.6 mm. bulge, 
respectively. 
In Examples 6-9, explosive columns having bores 

(designated by numeral 3) of a size of 10 mm. without 
casing, with a length of about 1 mm., composed of re 
spectively seven cylindrical bodies (numeral 2) of a di 
ameter of 80 mm. and a length of 150 mm. were fired 
in the horizontal position 2,000 mm. above ground. 
The columns consisted of sintered bodies of the explo 
sive TNT (density 1.2 g./cm3, detonation velocity 5,000 
m./sec.) and of TNT + microgranules (mixture ratio 
TNTzmicrogranules = 96:4; density 0.96 g./cm3; deto 
nating velocity 4,500 m./sec.) (See, in this connection, 
German Pat. application P 16 46 283.2.) On the 
ground transversely to the center of the explosive col 
umns, pressure gauges with lead diaphragms were dis 
posed at spacings of 2 m. symmetrically with respect to 
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the center line of the column. The explosive columns, 
which were ignited on one side by a blasting cap Alu 
No. 8, with the interposition of a shaped charge of pen 
thrite, were ?red without and with subdivision of the 
axial bore into chambers. The lead diaphragms exhib 
ited bulging magnitudes in the individual modifications 
of the experiment as follows: 

EXAMPLE 6 __ 

The explosive column of sintered TNT had a continu 
ous bore without subdivision into chambers an an ex 
plosive weight of about 6,000 g. Upon detonation, dia 
phragm l bulged 14.8 mm. and diaphragm 2, 15.0 mm. 

EXAMPLE 7 

An explosive column of sintered was employed 
15 

with subdivision of the bore into ten chambers of a 1 
length of 80 mm. by partitions of a thickness of 18 mm., 
made of explosive; weight of the explosive about 6,000 
g. Diaphragms 1 and 2 exhibited bulges of 18.9 mm. 
and 18.6 mm., respectively. 

EXAMPLE 8» 
The explosive column of sintered TNT + microgran 

ules included a continuous bore subdivided into ten 
chambers of a length of 80 mm. by partitions of a thick 
ness of 18 mm., made of explosive; weight of the explo 
sive about 4,800 g. The detonation wave created an 
18.4 mm. bulge in diaphragm l and an 18.3 mm. bulge 
in diaphragm 2. 

It is clearly apparent from the examples that a 
marked improvement is obtained in the effect of the 
shock pressure by an accelerated conversion of the ex 
plosive charge, caused by a gas flow of a high velocity 
and energy and/or by a fuze train of explosive wires ac 
cording to the invention. However, the bulging of the 
lead diaphragms produced by the pressure evoked by 
such a dynamic shock does not occur completely pro 
portional to the stress with increasing depth of bulging 
but is also a function of time. Therefore, the increase 
in the shock pressure can only be approximated and 
ranges between 30 and 40 percent. 
The present invention is not limited to the details and 

embodiments shown and described herein but intended 
to cover any changes and modifications within the 
scope of the invention. 
We claim: 
1.‘ An explosive device comprising an explosive 

charge, and means for improving the shock pressure 
effect of said explosive charge, said means including an 
axially extending bore within said explosive charge, and 
baffle meansof an inert material ?lling the cross sec 
tion of the bore at at least one point therealong, said 
bore being open along those portions thereof not filled 
by said baf?e means. - 
2.,An explosive device according to claim 1, wherein 

a plurality of baffle means are provided within said 
bore, said plurality of baffle means being spaced from 
one another along‘ said bore. 
3.‘An explosive device according to claim 2, wherein 

said means further comprises a plurality of cavities, 
gaps or fissures extending between said axially 
extending bore and an outer surface of said explosive 
charge. 

4.. An explosive device comprising an explosive 
charge, and means for improving the shock pressure 
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6 
effect of said explosive charge, said means including an 
axially extending bore within said explosive charge, and 
a plurality of cavities, gaps or ?ssures extending be 
tween said axially-extending bore and an outer surface 
of said explosive charge, said bore and said cavities, 
gaps or fissures being unlined. 

5. An explosive device according to claim 4, wherein 
said means further include baffle means filling the cross 
section of said bore and spaced from one another along 
said bore, said bore being open along those portions 
not filled by said baffle means. 

6. An explosive device comprising an explosive 
charge, and/meansffor improving the shock pressure 
effect of said explosive charge, said means including’ an 
axially-extending bore within said explosive charge, 
and ignition means including a fuse train consisting of 
explosive wires disposed within said bore along the 
axial extent thereof, said explosive wires consisting of 
alternate thin and thick portions. 

7. An explosive device according to claim 6, further 
comprising a casing surrounding said fuse train within 
said bore. . 

8. A process for improving the shock pressure effect 
of an explosive charge comprising the steps of forming 
an axially-extending bore within the explosive charge, 
disposing a baffle member of an inert material at at 
least one point along the bore such that the baffle mem 
ber ?lls the cross section of the bore, and maintaining 
the bore along the portions thereof not filled by the baf 
fle member open, whereby upon ignition of the explo 
sive charge an improved shock pressure effect is pro 
vided. 

9. A process according to claim 8, wherein a plurality 
of baffle members of inert material are disposed at 
spaced points within the bore such that each of the baf 
fle members fills the cross section of the bore, the baf 
fle members being spaced from one another along the 
bore. 

10. A process according to claim 8, further compris 
ing the step of forming a plurality of cavities, gaps or 
fissures extending between the axially-extending bore 
and an outer surface of the explosive charge. 

11. A process according to claim 9, further compris 
ing the step of forming a plurality of cavities, gaps or 
?ssures extending between the axially-extending bore 
and an outer surface of the explosive charge. 

12. A process for improving the shock pressure effect 
of an explosive charge comprising the steps of forming 
an axially extending unlined bore within the explosive 
charge, and forming a plurality of unlined cavities, gaps 
or ?ssures extending between the axially-extending 
bore and an outer surface of the explosive charge 
whereby upon ignition of the explosive charge an im 
proved shock pressure effect is provided. 

13. A process for improving the shock pressure effect 
of an explosive charge comprising the steps of forming 
an axially extending bore within the explosive charge 
and disposing an ignition means in the form of a fuse 
train consisting of exploding wires having alternate 
thick and thin portions along the bore whereby upon 
ignition of the explosive charge by the ignition means 
an improved shock pressure effect is provided. 

14. A process according to claim 13, further compris 
ing the step of providing a casing surrounding the fuse 
train within the bore. 

* 1k * it! * 


