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Insulation of conductors with improved separability from processed

broken stone

Field of the Invention

The invention deals with insulation of conductors of electric current used
mainly for industrial electric detonators. In particular, it deals with such a
design of insulation enabling economically acceptable separation of
remalnders of this insulation or remainders of conductors with this insulation
after the executlon of blasting work from other substances or components

from the processed broken stone.

Background of the Invention

Reméinders of insulation of electric conductors, mainly of electric detonators
used for blasting work in rock mining contaminate the resuiting mined
product, i.e. broken stone. In this case contamination is represented by the
presence of insulation remainders in the mined material, which subsequently
causes problems during the treatment of the material in technological
equipment as e.g. crushers where the broken stone or mining product is
ground or sorters where the product is sorted into the required fraction. The
above meﬁtioned contamination and entering of insulation remainders to the
above mentioned processing machines result in frequent shutdowns of the
machines caused by the necessity to remove the insulation remainders from
them. In extreme cases the machines may even break down. This is why it is
necessary to remove the concerned insulation remainders from the mined
product, especially stone, which is carried out manually at present, or is not

carried out at all since remainders of insulation are generally quite small. This
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fact increases the costs of the series of blasting work and treatment of mined
stone, which is a considerable disadvantage in technological procedures
comprising the Gse of otherwise very efficient and automated methods. As
regards separation of electric conductors with insulation,A incl. their
remainders, from the other components of mechanical mixtures mechanical
division procedures are frequently used. When being separated from loose
materials these conductors and their remainders are commonly Caught by
sieves. A disadvantage of this method is that some remainders of concerned
conductors and insulation can fall through the sieve. The above mentioned
method is not suitable for catching remainders of electric conductors
generated during the mining of stone and minerals with the use of electric
detonators as this mining method leaves a considerable share of remainders
of conductors in broken stone that can fall through the sieve. This is why
electric conductors of magnetic material, e.g. tin-coated steel wire, are -
frequently used for the above mentioned purpose nowadays. Aﬁer the
execution of blasting work in this case you can use magnetic separation to
separate remainders of electric conductors from non-magnetic substances of
broken stone and other mechanical mixtures. The above mentioned
mechanical separation method allows you to catch remainders of conductors
with small dimensions. However, similarly to the first method it does not allow
you to catch remainders of small remainders of the entire insulation. But the
contents of small remainders of insulation material and the necessity of their
removal may have a significant negative impaét on laboriousness of this
processing or the quality parameters of the processing product.

Summary of the Invention

The above mentioned disadvantages are reduced to the decisive extent and
insulation with the possibility of easy machine separation, mainly from broken
stone, is achieved with the use of insulation with improved separability from
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processed, broken stone deéigned as single or multi-layer insulétion
surrounding an electric conductor in accordance with the presented invention
where the principle is that at least one layer of the insulation is made of
magnetic material and at the same time at least one layer is made of
electrically non-conductive material. Here, we should point out that it may be
advantageous if the insulation forms one or more layers made of ‘a-material
that is magnetic and electrically non-conductive at the same time. This
magnetic material can be beneficially produced as a mixture of the magnetic |
and non-magnetic main material component while it may be especially
advantageous' if the content of the magnetic main material component in
individual insulation layers is 5 to 60% of weight and the rest to 100%
consists of the non-magnetic main material component, all related to the
weight of individual layers, or even better, if the content of the magnetic main
material component of individual insulation layers is 10 to 30% of weight,
related to the weight of individual insulation layers. The magnetic main
material component may be beneficially produced on the basis of magnetite -
Fes04, or on the basis of ferrite with the general formula Me“Fe204, where
Me represents Co, Mn, Ni, Ca, Cu, Zn, Mg, or ferrite with the general formula
Ln"Fe,04, where Ln represents noble earth elements, or on the basis of
noble earth elements in the oxidation degree lI, or on the basis of ferric oxide
in the modification y-Fe;Os, or on the basis of powder iron, or on the basis of -
a magnetic alloy of iron or on the basis of a mixture or alloy containing the
above mentioned magnetic partial components, where advantageous
magnetic alloys of iron are alloys containing at least noble earth elements, or
especially advantageous magnetic alloys of iron are alloys containing at least
one noble earth element and B and/or Co while advantageous metallic noble
earth elements are Nd and Sm.

Or alternatively the magnetic main material component is made on the basis
of magnetically hard materials of the AINiCo or FeCoCr type. The non-
magnetic main material component is beneficially produced on the basis of
plastic material, advantageously in such a way that the plastic material is
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selected from the group of polymers or copolymers while it is especially
beneficial if the "polymer or copolymer is a substance from the group of
elastomers or plastic materials, where elastomers are beneficially selected in
the form of silicone or butadienstyrene rubber or plastic materials are
beneficially selected in the form of PVC, PE, PP, or PTFE.

This way insulation is created where magnetic substances contained in at
least one of its layers enable magnetic separation of remainders of this
insulation or insulation with a non-magnetic conductor from broken stones,
which eliminates the hitherto considerable disadvantage of the necessity of
manual separation of these remainders or in comparison with not performed |
separation reduces the risk of clogging or damaging processing eq[jipment of
broken stone contaminated by remainders of detonator conductors with
insulation. This way you can further achieve extraction of non-ferrous non-
magnetic metals with magnetic separation if they are used as conductors in

insulation based on the presented solution.

Description of the Preferred Embodiments

Example 1 |

Insulation material on the basis of PVC was prepared containing 54 weight
parts of PVC, 22 weight parts of a softening agent, 2 parts of a heat
stabilizer, 2 parts of lubricant and 20 weight parts of magnetite — FeFe,Q,.
This material was used as insulation of a conductor of tin-coated steel wire.
The evaluation of utility parameters showed that the insulation complied with
the required resistance against rubbing, against cold, electric insulation
strength and electric capacity.

Example 2
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insulation material on the basis of PE was prepared containing 90 weight
parts of PE and 10 weight part of ferric oxide in the form y-Fe,Os. This
material was used as insulation of a conductor of tin-coated steel wire.

The evaluation of utility parameters showed that the insulation complied with
the required resjstance against rubbing, against cold, electric insulation
strength and electric capacity.

Example 3

Insulation material on the basis of silicone rubber was prepared containing 69
weight parts of silicone rubber, 5 parts of a softening agent, 1 part of a
vulcanizing agent and 25 weight parts of ferrite —~ CaFe2Q4. This material was
used as insulation of a conductor of tin-coated steel wire.

The evaluation of utility parameters showed that the insulation complied with
the required resistance against rubbing, against cold, electric insulation
strength and electric capacity.

Example 4

The above mentioned electric conductors prepared in accordance with
examples 1 to 3 were used for blasting work during hqinim of sodium chloride
for food b‘Urposes. It was established that the separation efficiency of
insulation remainders of the electric conductor was 100% in the case of
materials based on the examples 1 and 3 and 70% in the case of the material
based on the example 2.

Industrial applicability
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The equipment based on the presented invention can be used for blasting
work where the resulting broken material is subsequently processed and the
remainders of insulation or insulation with conductors must be separated
from the broken material. |
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CLAIMS

1. Insulation of conductors with improved separability from the processed

broke stone designed as single-layer or multi-layer insulation characterized
in that at least one insulation layer is made of magnetic material and at the

same time at least one layer is made of electrically non-conductive material

2. Insulation in accordance with claim 1 characterized in that the magnetic
material is created as a mixture of the magnetic and non-magnetic main
material component.

3. Insulation in accordance with claim 2 characterized in that the content of
the magnetic main material component in individual insulation layers is 5 to
60% of weight and the rest to 100% consists of the non-magnetic main
material component; all related to the weight of individual layers of insulation

4. Insulation in accordance with claim 3 charécterized in that the content of
the magnetic main material component in individual insulation layers is 10 to
30% of weight, related to the weight of individual layers of insulation
“

5. Insulation in accordance with claims 2 - 4 characterized in that the
magnetic main material component is produced on the basis of magnetite -
FesOq, or on the basis of ferrite with the general formula Me'Fe;O., where
Me represents Co, Mn, Ni, Ca, Cu, Zn, Mg, or ferrite with the general formula
Ln"Fe204, where Ln represents noble earth elements, or on the basis of
noble earth elements in the oxidation degree |1, or on the basis of ferric oxide
in the modification y-Fe2O3, or on the basis of powder iron, or on the basis of
a magnetic alloy of iron, or on the basis of a mixture or alloy containing the
above mentioned magnetic partial components.

6. Insulation in accordance with claims 3 - 5 characterized in that the
magnetic alloys of iron are alloys containing also at least noble earth
elements.
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7. Insulation in accordance with claim 6 characterized in that the magnetic
élloys of iron are alloys containing at least another metallic noble earth
element and B-and/or Co.

8. Insulation in accordance with claim 7 characterized in that the metallic
noble earth elements are Nd and Sm

9. Insulation in accordance with claims 2 - 4 characterized in that the
magnetic main material component is produced on the basis of magnetically
hard material of the AINiCo or FeCoCr type.

10. Insulation in- accordance with claims 1 - 9 characterized in that the non-

magnetic main material component is made on the basis of plastic

11. Insulation in accordance with claim 10 characterized in that the plastic is
selected from the group of polymers or copolymers

12. Insulation in accordance with claim 11 characterized in that the
polymers or copolymers are substances from the group of elastomers or
plastic .
13. Insulation in accordance with claim 12 characterized in that as the
elastomer silicone rubber or butadienstyrene rubber is used

14. Insulation in abcordance with claim 12 characterized in that as the
plastic materials PVC, PE, PP or PTFE are used
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AMENDED CLAIMS
received by the International Bureau on
04 April 2008 (04.04.2008)

CLAIMS

1. Insulated conductor, produced from non-magnetic material and intended
for being used for éupplying of electric current to industrial electric detonators
for blasting work, where later crushing and/or sorting of mined material is
supposed, insulated conductor being created as an electrically insulated
conductor with at least one insulating layer, c h é racterized in that_
at least one insulating layer is made of magnetic material.

2. Insulated conductor according to’ claim 1, chara cterized in.
that the magnetic material is created as a mixture of the magnetic material
compbnent and non-magnetic material component, wherein the content of
the magnetic material componeﬁt in individual insulating layers is 10 to 30%
of weight, related to the weight of individual insulating layers.

.3. Insulated conductor according to claim2, characterized in

that the magnetic material component is produced on the basis of magnetite
- Fe304, or on the basis of ferrite with the general formula Me"Fe,0,, where
Me represents Co, Mn, Ni, Ca, Cu, Zn, Mg, or ferite with the general formula
Ln"Fe,04, where Ln represents rare earth elements, or on the basis of rare
earth elements in the oxidation degree I, or on the basis of ferric oxide in the
modification y-Fe.Oj3, or on the basis of powder iron, or on the basis of a
magnetic alloy of iron, or on the basis of a mixture or alloy containing the

-above mentioned magnetic partial components.

4. Insulated conductor accordingto claim3, characterized in

that the magnetic alloys of iron are alloys containing also at least rare earth
elements. '

AMENDED SHEET (ARTICLE 19)
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5. Insulated conductor accordingtoclaim4, characterized i n that
the magnetic alloys of iron are alloys containing at least another metallic rare
earth element and B and/or Co. |

6. Insulated conductor accordingto claim 5, characterized in that

.the metallic rare earth elements are Nd and Sm.

7. Insulated conductor accordingto claim2, characterized in that
the magnetic material component is produced on the basis of magnetically
hard material of the AINiCo or FeCoCr type.

8. Insulated conductor according to claims 1to 7, characteri zed in
that the non-magnetic material component is made on the basis of
elastomer silicone rubber or butadienstyrene rubber or PVC or PE or PP or

PTFE.

10

AMENDED SHEET (ARTICLE 19)
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