
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
14

0 
97

3
A

1
*EP004140973A1*

(11) EP 4 140 973 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.03.2023 Bulletin 2023/09

(21) Application number: 22020161.0

(22) Date of filing: 08.04.2022

(51) International Patent Classification (IPC):
C06C 7/00 (2006.01) F42C 19/12 (2006.01)

(52) Cooperative Patent Classification (CPC): 
C06C 7/00; F42B 3/128; F42C 19/12 

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

(30) Priority: 12.04.2021 CZ 20210180

(71) Applicant: Austin Detonator s.r.o.
Jasenice 712
755 01 Vsetin (CZ)

(72) Inventor: VALENTA, Pavel
75501 Usti (CZ)

(74) Representative: Halaxová, Eva
Halaxová & Halaxová Tetrapat 
Jinonická 80
158 00 Praha 5 (CZ)

(54) SUSPENSION OF EXPLOSIVE COMPOSITION OF PILL FUSE HEAD FOR INDUSTRIAL 
ELECTRIC DETONATORS

(57) The suspension of explosive composition of pill
fuse heads for industrial electric detonators consisting of
30 - 60 wt. portions of potassium salt of dinitrobenzofuro-
xane, 15 - 35 wt. portions of potassium perchlorate, 5 -
20 wt. portions of zirconium, 5 - 20 wt. portions of boron,
and 5 - 20 wt. portions of calcium silicide in a 1 - 5%
solution of nitrocellulose or fluoroelastomer in an organic
solvent. The organic solvent may be amyl acetate, butyl
acetate, propyl acetate, or isomers thereof.
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Description

Field of the Invention

[0001] The invention concerns the suspension of ex-
plosive composition of pill fuse head for industrial electric
detonators created by dipping technology on its skeleton
formed by metal lamellas and a resistance wire.

State of the Art

[0002] At present, suspensions of explosive composi-
tions in solutions of nitrocellulose or fluoroelastomer in
an organic solvent are used for the technology of the
production of electric pill fuse heads by dipping. Those
suspensions contain an explosive based on a lead salt
and other components based on lead and non-lead oxi-
dizers, metal powders, and binders, such as mentioned
nitrocellulose or fluoroelastomer.
[0003] The dipping technology is based on simultane-
ous immersion of several thousand electric pill skeletons,
formed by metal lamellas with a resistance wire, into a
suspension of explosive composition, and thus the for-
mation of electric pill fuse heads. These wet fuse heads
are then dried out to remove the organic solvent, after
which the fuse heads of the electric pills are provided
with a lacquer layer of conventional lacquers to ensure
mechanical and dimensional strength. In the dipping
technology, suspensions of explosive composition must
exhibit constancy of composition and sedimentation of
the individual components must not occur.
[0004] The explosive composition of the pill fuse
heads, after the organic solvents have been dried out,
then coats the resistance wire, which is usually made of
a NiCr alloy in a weight ratio of 80/20 and whose diameter
ranges from 30 to 100 micrometres, or of a CuNi alloy
containing 44% Ni, with a diameter of 170 micrometres.
The explosive pill composition then determines the elec-
trical parameters of the electric pill with respect to the
resistance wire, such as: safe current and ignition cur-
rent.
[0005] The electric pill thus formed can be used in an
electric industrial detonator, where, after passing a pre-
defined electrical impulse, the resistance wire of the elec-
tric pill is heated and subsequently the pill explosive com-
position is initiated, the burst of flame of which then trans-
mits the heat burst to the pyrotechnic delay composition
of the industrial electric detonator.
[0006] Therefore, the explosive composition must be
sufficiently sensitive to the definably heated resistance
wire of the electric pill to ignite it. The created burst of
flame, formed by the explosive transformation of the in-
dividual components, then must not have an excessive
pressure effect, but must have the calorific capacity to
initiate the delay pyrotechnic composition of the electric
detonator.
[0007] The above currently used formula of suspen-
sions of the explosive composition of electric pill fuse

heads is, however, unacceptable from the ecological
point of view according to the current European legisla-
tion.

Principle of the Invention

[0008] The above shortcomings are eliminated by the
suspension of explosive composition of pill fuse head for
industrial electric detonators according to this invention,
the essence of which is that it consists of 30 - 60 wt.
portions of the potassium salt of dinitrobenzofuroxane,
15 - 35 wt. portions of potassium perchlorate, 5 - 20 wt.
portions of zirconium, 5 - 20 wt. portions of boron, and 5
- 20 wt. portions of calcium silicide in 1 - 5% solution of
nitrocellulose or fluoroelastomer in an organic solvent.
[0009] For proper function, it is withal advantageous,
if the organic solvent is amyl acetate, butyl acetate, propyl
acetate, or isomers thereof.
[0010] Such suspension of explosive composition has
suitable rheological properties because its individual
components do not sediment and it is technologically
processable for multiple applications to the electric pill
skeleton formed by metal lamellas with the resistance
wire forming a bridge, where after the drying operation
forms the electric pill fuse head.
[0011] The listed formula of the suspension of explo-
sive composition applied to the resistance wire of the
electric pill then, after drying the organic solvent and pro-
viding the lacquer layer, ensures the required sensitivity
of the electric pill to initiation when heating the resistance
wire of varying material composition and diameter, and
the formed fumes after its explosive transformation gen-
erate regular burst of flame and allow regular ignition of
the pyrotechnic delay composition in the electric detona-
tor.
[0012] The concerned composition of the fuse head of
the electric pill is harmless from the point of view of ecol-
ogy because it does not contain any non-ecological com-
ponents and does not create such by its explosive trans-
formation. The explosive composition and its products
after the explosive transformation are thus environmen-
tally friendly.
[0013] The mentioned explosive composition can also
be used as a separate electric pill or in an electric igniter
assembly also for use in fireworks.

Brief Description of the Figures in the Drawing

[0014] The invention will be further elucidated with the
aid of the drawing, in which Fig. 1 shows a vertical front
cross section of the electric pill and Fig. 2 shows a vertical
side cross section of this pill.

Examples of the Invention Design

[0015] The electric pill in Figs. 1 and 2 is formed by two
metal lamellas 4 between which a resistance wire is ar-
ranged 3. Fixation of the lamellas 4 with the attached
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resistance wire 3 is made by a plastic clip 5. The sus-
pension of explosive composition 2 is applied to the re-
sistance wire 3, or to the skeleton formed by endings of
the lamellas 4 with the resistance wire 3, according to
this technical solution and using the dipping technology.
After drying out and removal of organic solvents, the ex-
plosive composition is provided with lacquer layer 1, in
this case a nitrocellulose lacquer ensuring the mechan-
ical strength of the electric pill fuse head thus formed.

Example 1

[0016] The suspension of the explosive composition 2
consists of 48 wt. portions of the potassium salt of dini-
trobenzofuroxane, 25 wt. portions of potassium perchlo-
rate, 9 wt. portions of zirconium, 9 wt. portions of boron,
and 9 wt. portions of calcium silicide in a 1% solution of
nitrocellulose in amyl acetate.
[0017] This suspension was applied by the dipping
technology to a skeleton with a resistance wire 3 made
of NiCr (80/20) alloy with a wire diameter of 30 microme-
tres, in which case the subsequently formed electric pill
fuse head exhibited the parameters of safe current 0.18A
and ignition current 1A.

Example 2

[0018] The suspension of explosive composition 2
consists of 48 wt. portions of the potassium salt of dini-
trobenzofuroxane, 25 wt. portions of potassium perchlo-
rate, 9 wt. portions of zirconium, 9 wt. portions of boron
and, 9 wt. portions of calcium silicide in a 3% solution of
fluoroelastomer in butyl acetate.
[0019] This suspension was applied by the dipping
technology to a skeleton with a resistance wire 3 made
of NiCr (80/20) alloy with the wire diameter of 55 mi-
crometres, in which case the subsequently formed elec-
tric pill fuse head exhibited the parameters of safe current
0.45A and ignition current 1.5A.

Example 3

[0020] The suspension of explosive composition 2
consists of 55 wt. portions of the potassium salt of dini-
trobenzofuroxane, 15 wt. portions of potassium perchlo-
rate, 10 wt. portions of zirconium, 10 wt. portions of boron,
and 10 wt. portions of calcium silicide in a 5% solution of
nitrocellulose in amyl acetate.
[0021] This suspension was applied by the dipping
technology to a skeleton with a resistance wire 3 made
of NiCr (80/20) alloy with the wire diameter of 45 mi-
crometres, in which case the subsequently formed elec-
tric pill fuse head exhibited the parameters of safe current
0.25A and ignition current 1.1A.

Example 4

[0022] The suspension of explosive composition 2

consists of 40 wt. portions of the potassium salt of dini-
trobenzofuroxane, 15 wt. portions of potassium perchlo-
rate, 15 wt. portions of zirconium, 15 wt. portions of boron,
and 15 wt. portions of calcium silicide in a 5% solution of
nitrocellulose in amyl acetate.
[0023] This suspension was applied by the dipping
technology to a skeleton with a resistance wire 3 made
of NiCr (80/20) alloy with the wire diameter of 100 mi-
crometres, in which case the subsequently formed elec-
tric pill fuse head exhibited the parameters of safe current
1.2A and ignition current 3.5A.

Example 5

[0024] The suspension of explosive composition 2
consists of 55 wt. portions of the potassium salt of dini-
trobenzofuroxane, 12 wt. portions of potassium perchlo-
rate, 8 wt. portions of zirconium, 10 wt. portions of boron,
and 15 wt. portions of calcium silicide in a 3% solution of
nitrocellulose in butyl acetate.
[0025] This suspension was applied by the dipping
technology to a skeleton with a resistance wire 3 made
of CuNi (44% of Ni) alloy with the wire diameter of 170
micrometres, in which case the subsequently formed
electric pill fuse head exhibited the parameters of safe
current 4A and ignition current 25A.

Claims

1. The Suspension of Explosive Composition of Pill
Fuse Head for Industrial Electric Detonators, char-
acterized by consisting of 30 - 60 portions of the
potassium salt of dinitrobenzofuroxane, 15 - 35 wt.
portions of potassium perchlorate, 5 - 20 wt. portions
of zirconium, 5 - 20 wt. portions of boron, and 5 - 20
wt. portions of calcium silicide in a 1 - 5% solution of
fluoroelastomer in an organic solvent.

2. The Suspension of Explosive Composition of Pill
Fuse Head for Industrial Electric Detonators accord-
ing to Claim 1, characterized by the fact that the
organic solvent is amyl acetate, butyl acetate, propyl
acetate, or isomers thereof.
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