
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

17
7 

86
6

A
1

��&��
���������
(11) EP 2 177 866 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
21.04.2010 Bulletin 2010/16

(21) Application number: 08425674.2

(22) Date of filing: 20.10.2008

(51) Int Cl.:
F42B 3/26 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: S.E.I. Societa Esplosivi Industriali 
S.p.A.
25016 Ghedi (BS) (IT)

(72) Inventors:  
• Della Bella, Romeo

25016 Ghedi
Brescia (IT)

• Santi, Pietro Paolo
25016 Ghedi
Brescia (IT)

(74) Representative: Pulieri, Gianluca Antonio et al
Jacobacci & Partners S.p.A. 
Piazza dela Vittoria, 11
25122 Brescia (IT)

(54) Booster device for explosives and relative explosive device

(57) A booster device (4) for explosives comprising
a container (8), able to contain a booster charge (12) to
facilitate the triggering of an explosive charge of the as-
sociable explosive, a closing cover (16) associable to the
container (8), trigger mechanisms (20,22,24,26) for the
booster charge (12). Advantageously the booster charge
(12) is a high potential, explosive substance in powder
form and the closing cover (16) is sealed tight to the con-
tainer (8) so as to prevent the infiltration of liquids inside
the container (8).



EP 2 177 866 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a booster de-
vice for explosives for use in various sectors and appli-
cations, such as for example in the civil and mineral
sphere, the performance of road works, the controlled
demolition of buildings, underwater works, mineral blast-
ing and quarrying. Such applications should not be con-
sidered exhaustive in that they indicate only some of the
possible uses of the booster device which the present
invention relates to.
[0002] In the explosive devices sector, the use of ex-
plosive charges which must be triggered by so-called
fuse accessories, such as detonators of various types
and/or detonating fuses, is known of.
[0003] With the development of the application tech-
niques of explosives, mainly for safety reasons connect-
ed with their production, transport and use, the sensitivity
of the same to external stimuli, and consequently also to
the effect of triggering systems, such as detonators or
detonating fuses has gradually been reduced.
[0004] Consequently, the use of booster devices, al-
ready used in the military sphere, in which the correct
triggering of the explosive charge of the explosive device
traverses an explosive chain composed of a trigger and
a booster charge, has been extended to the civil sphere
too.
[0005] In other words, given the reduced sensitivity of
the explosive charge to being triggered, for safety rea-
sons, a booster charge is added to provide greater acti-
vation energy and cause complete detonation of the ex-
plosive charge.
[0006] In the civil sector, some types of booster charg-
es are used, normally produced from regenerated explo-
sives re-utilisable following fusion, such as for example
TNT, C/B, pentolite and so on.
[0007] Regenerated explosives have the advantage of
enabling the re-use of explosives otherwise destined for
costly destruction, and to the containment of the costs of
products made with the same.
[0008] However, despite this, the known booster de-
vices present several drawbacks and disadvantages.
[0009] In fact, in the devices known of in the art the
time passing between the detonation of the booster
charge and the rise in detonation pressure to its maxi-
mum level is considerable. As a result the triggering of
the booster charge is not particularly incisive and does
not always permit optimal control of the sequence of ex-
plosions programmed.
[0010] The problem which the present invention sets
out to overcome is to create a booster device which re-
solves the drawbacks mentioned with reference to the
known technique.
[0011] Such drawbacks are overcome by a booster de-
vice according to claim 1.
[0012] Other embodiments of the explosive device ac-
cording to the invention are described in the subsequent
claims.

[0013] Further characteristics and advantages of the
present invention will be more clearly comprehensible
from the description below, made by way of an illustrative
and non-limiting example of embodiment, wherein:
[0014] figure 1 shows a view from above, partially in
cross-section, of a booster device according to an em-
bodiment of the present invention;
[0015] figure 2 shows a cross-section view of the
booster device in figure 1;
[0016] figure 3 shows a perspective view of a detail of
the booster device in figure 1;
[0017] figure 4 shows a cross-section view of the
booster device in figure 1, along the cross-section plane
IV-IV of figure 1, said booster device being equipped with
an electric detonator, according to a possible embodi-
ment of the present invention;
[0018] figure 5 shows a cross-section view of the
booster device in figure 1, along the cross-section plane
IV-IV of figure 1, said booster device being equipped with
a detonating fuse, according to a possible embodiment
of the present invention;
[0019] figure 6 shows a cross-section view of the
booster device in figure 1, along the cross-section plane
IV-IV of figure 1, said booster device being equipped with
a "nonel" detonator, according to a possible embodiment
of the present invention;
[0020] figures 7-9 shows cross-section views of a mul-
tiple booster device respectively equipped with an elec-
tric detonator, a detonating fuse and a "nonel" detonator
according to possible embodiments of the present inven-
tion.
[0021] With reference to the aforesaid figures, refer-
ence numeral 4 globally denotes an explosive booster
device.
[0022] According to one embodiment, the booster de-
vice 4 comprises a container 8 able to contain a booster
charge 12. The booster charge 12 is able to facilitate the
triggering of an explosive charge of an associable explo-
sive so as to produce a clean, complete detonation. In
other words, the booster charge 12 has the function of
providing greater activation energy to provoke a com-
plete detonation of the explosive charge.
[0023] Advantageously, the booster charge 12 is a
high potential, explosive substance in powder form.
[0024] According to one embodiment of the present
invention, the booster charge 12 comprises cyclotrimeth-
ylenetrinitramine in powder form.
[0025] According to one embodiment, the booster
charge 12 comprises an agent reducing sensitivity to ex-
ternal stimuli, to permit safe use.
[0026] According to a preferred embodiment, the
booster charge 12 comprises 98.5% in weight of cyclot-
rimethylenetrinitramine and 1.5% in weight of a sensitiv-
ity-reducing agent.
[0027] The booster device 4 also comprises a closing
cover 16 which can be fitted to the container 8 and a
triggering device 20 to trigger the booster charge 12.
[0028] For example the triggering device 20 may com-
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prise an electric detonator 22, a ’Nonel’ type detonator
24 and/or a detonating fuse 26,depending on the specific
application and type of explosive used.
[0029] The container 8, on the part opposite the closing
cover 16, comprises a bottom 27.
[0030] According to one embodiment, the container 8
comprises an insertion aperture 28 able to permit filling
of the same container with the booster charge 12; ac-
cording to one embodiment the container is a cylindrical
body having an X-X extension axis.
[0031] According to one embodiment, on an inner lat-
eral wall 32 of the insertion aperture 28, the container 8
comprises for example a knurl or number of steps 36 able
to facilitate mechanical coupling with the associable clos-
ing cover 16.
[0032] Preferably, the closing cover 16 interlocks with
the insertion aperture 28 of the container 8. For example,
between a lateral rim 40 of the cover 16 and the inner
lateral wall 32 of the insertion aperture 28 of the container
8, there is a male-female type coupling. For example the
lateral rim 40 sits firmn against the inner lateral wall 32,
preferably fitted with steps 36, so as to ensure firm clo-
sure of the said cover.
[0033] Advantageously, the closing cover 16 is sealed
tight to the container 8 so as to prevent the infiltration of
liquids inside the container 8.
[0034] According to one embodiment, between the
closing cover 16 and the inner lateral wall 32 of the in-
sertion aperture 28 of the container 8 is a sealing mech-
anism able to ensure watertightness.
[0035] For example, said sealing mechanism compris-
es a sealing paste and/or O-ring; for example the sealing
mechanism is housed in the area defined by two consec-
utive steps 36 of the container 8. According to one em-
bodiment, the sealing mechanism 44 comprises a twin-
component polyurethane resin.
[0036] According to a further embodiment, the closing
cover 16, previously interlocked to the insertion aperture
28,is joined to a cover plate 48, also insertable in the
insertion aperture 28. Preferably, the sealing mechanism
44 is positioned between the closing cover 16 and the
cover plate 48.
[0037] For example, a polymer ring of the O-ring type
axially compressed between the cover 16 and the cover
plate 48 may be used as a sealing mechanism, so as to
dilate radially against the inner lateral wall 32 and form
a seal.
[0038] Axial direction is taken to mean a direction par-
allel to the extension axis X-X of the container 8; radial
direction is taken to mean a direction perpendicular to
the axial direction and incident with it.
[0039] According to a further embodiment, between
the closing cover 16 and the cover plate 48 sealing mech-
anisms 44 in a liquid, paste or semisolid form are inserted
so that, following axial compression between the cover
16 and the plate 48, said sealing mechanism 44 distends
radially against the inner lateral wall 32 to then solidify
and/or polymerise.

[0040] The container 8 defines a chamber 52 housing
the booster charge 12, and an inner tube 56 which cross-
es said chamber 52 and which houses at least partially
the trigger mechanisms 20,22,24,26.
[0041] The inner tube preferably passes through the
cover 16 through a hole 60 in said cover 16.
[0042] For example, the chamber 52 assumes a toroi-
dal conformation, co-axial with the extension axis X-X
and with the inner tube 56. Said inner tube 56 goes
through the hole 60 of the closing cover 16 and comprises
an aperture 64 passing through an extension of the inner
tube 56. Such aperture permits insertion of the trigger
mechanisms inside the container 8.
[0043] According to one embodiment, the container 8
comprises at least one seat 68 communicating with the
inner tube 56, said seat 68 co-operating with the inner
tube 56 to house the trigger mechanisms 20,22,24,26.
[0044] For example, the booster device comprises two
cylindrical seats 68, positioned symmetrically and in di-
ametrically opposed positions in relation to the inner tube
56. The seats 68 and the inner tube 56 are in direct com-
munication with each other at the bottom 27 of the con-
tainer 8.
[0045] The seats 68 are fluidly separate from the
chamber 52 so as to prevent any contamination of the
booster charge 12. According to one embodiment, the
seats comprise means of closure 72, such as for example
stoppers, to ensure water tightness and prevent the pen-
etration of fluid into the chamber 52.
[0046] According to one embodiment, the bottom 27
of the container 8 is open so as to facilitate the passage
of the trigger mechanisms 20,22,24,26 through the inner
tube 56 so as to be housed in their respective seats 68.
[0047] Preferably, the bottom 27 is counter-shaped in
relation to the insertion aperture 28 of the container 8 so
that it can be inserted in the insertion aperture 28 of a
further, associable booster device 4, enabling piling up
in a column of several booster devices 4 (figures 7-9).
[0048] Depending on the use and power required, it is
in fact possible to pile up at least two booster devices 4
having a communal inner tube 56 housing the trigger
mechanisms 20,22,24,26 shared by the booster devices
4.
[0049] As a result, it is possible to create a multiple or
column booster device 80; such column device 80 can
be made directly on site by rapidly assembling a number
of booster devices.
[0050] As may be seen from the description, the boost-
er device according to the present invention makes it
possible to overcome the drawbacks presented by the
known devices in the art.
[0051] In fact, the detonation pressure is released
practically immediately, while with the known booster
charges the time passing between detonation of the
charge and the maximum rise in detonation pressure,
occurs after about 2-4 Ps.
[0052] By achieving the maximum detonation pressure
practically immediately, the effect of the booster charge
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is particularly effective in the triggering phase of the ex-
plosive charge.
[0053] This way it is possible to produce multiple con-
trolled explosions in total safety. Improved safety derives
both from being able to precisely control the trigger times
of the explosive charges and from the fact that increas-
ingly less sensitive explosive charges can be used which
are therefore safer during the transport and/or storage
phases.
[0054] Advantageously, the booster device of the
present invention can be used in water in that it is possible
to prevent infiltration of the same inside the container.
Such infiltration of water could lead to the explosive be-
coming inert or to failure of proper triggering by the det-
onator.
[0055] In addition, the use in water could cause further
safety problems in the event of dispersion of explosive
powder and leakage of the same from the container.
[0056] Advantageously such dangers are prevented
by the relative container with safety cover which is able
to ensure hermetic sealing by affixing of a sealant.
[0057] The type of closure of the cover and the affixing
of the sealant result in a product able to withstand the
hydrostatic pressure of a column of water 30 metres high.
This feature is extremely important in the use of explosive
charges not just in holes full of water but also for under-
water purposes up to a depth of 30 metres.
[0058] Advantageously, multiple explosive devices
can be used which in a simple, modular and economic
manner enable the power of the booster charge to be
increased in relation to the type and quantity of the ex-
plosive charge of the explosive used.
[0059] The high reactivity and rapidity of the booster
charge makes it possible to achieve safe and perfectly
controlled explosions even with elevated quantities of ex-
plosive charge.
[0060] A person skilled in the art may make numerous
modifications and variations to the booster devices de-
scribed above so as to satisfy contingent and specific
requirements all while remaining within the sphere of pro-
tection of the invention as defined by the following claims.

Claims

1. Booster device (4) for explosives comprising

- a container (8) able to contain a booster charge
(12), said booster charge (12) being able to fa-
cilitate the triggering of an explosive charge of
an associable explosive, so as to achieve a
clean and complete detonation,
- a closing cover (16) associable to the container
(8),
- trigger mechanisms (20,22,24,26) for the
booster charge, such as a detonator (22,24)
and/or detonating fuse (26),

characterised by the fact that

- the booster charge (12) is a high potential, ex-
plosive substance in powder form,
- the closing cover (16) is sealed tight to the con-
tainer (8) so as to prevent the infiltration of liquid
inside the container (8).

2. Booster device (4) according to claim 1, wherein the
booster charge (12) comprises cyclotrimethylene-
trinitramine in powder form.

3. Booster device (4) according to claim 1 or 2, wherein
the booster charge (12) comprises an agent which
reduces sensitivity to external stimuli and permits
safe use.

4. Booster device (4) according to claims 1, 2 or 3,
wherein the booster charge (12) comprises 98.5%
in weight of cyclotrimethylenetrinitramine and 1.5%
in weight of a sensitivity-reducing agent.

5. Booster device (4) according to any of the previous
claims, wherein the closing cover (16) is interlocked
to an insertion aperture (28) of the container (8).

6. Booster device (4) according to any of the previous
claims, wherein between the lateral rim (40) of the
closing cover (16) and an inner lateral wall (32) of
the insertion aperture (28) of the container (8), there
is a shaped coupling of the male-female type.

7. Booster device (4) according to any of the previous
claims, wherein between the closing cover (16) and
an inner lateral wall (32) of the insertion aperture (28)
of the container (8) is a sealing mechanism (44) able
to ensure water-tightness.

8. Booster device (4) according to any of the previous
claims, wherein a cover plate (48) is joined to the
closing cover (16) and a sealing mechanism (44) is
placed between the closing cover (16) and the cover
plate (48).

9. Booster device (4) according to any of the previous
claims, wherein the container (8) defines a chamber
(52) housing the booster charge (12) and comprises
an inner tube (56) which crosses said chamber (52)
and which houses the trigger mechanisms
(20,22,24,26) at least partially.

10. Booster device (4) according to claim 9, comprising
at least one seat (68) communicating with the inner
tube (56), said seat (68) co-operating with the inner
tube (56) to house the trigger mechanisms
(20,22,24,26).

11. Booster device (4) according to claim 10, wherein
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said seat (68) comprises means of closure (72) to
ensure water-tightness and prevent the penetration
of fluid into the chamber (52) of the container (8).

12. Booster device (4) according to any of the claims
from 9 to 11, comprising a bottom (27) of the con-
tainer (8) open so as to facilitate the passage of the
trigger mechanisms (20,22,24,26) through an inner
tube (56) so as to be housed in their respective seats
(68).

13. Booster device (4) according to claim 12, wherein
the bottom (27) is counter-shaped to the insertion
aperture (28) of the container (8) so as to be insert-
able in the insertion aperture (28) of a further asso-
ciable booster device (4), permitting the piling in a
column of a number of booster devices (4).

14. Multiple booster device (80) comprising at least two
booster devices (4) according to any of the claims
from 1 to 13, said devices (4) being piled up together
and having a communal inner tube (56) housing
shared trigger mechanisms for the said devices.

15. Explosive device comprising a booster device (4) ac-
cording to any of the claims from 1 to 14.
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