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1 . SYSTEM FOR LOCALI ZI NG AND | DENTI FYI NG M NES The
present ‘invention relates to a systemfor |ocalizing and i denti fying
mnes. 5 g%ggﬁgg#e an effective weapon for preventing anGc{flggysodsh t he
novenent s of roops and fromtwo to five mllion mnes are | ai d
each year worldw de. One problemwith mne fields is that the m nes

al so present an obstacle to one's own troops and to the 10 civilian
popul ati on. Another problemis presented when the m nes are to be

cl eared away and renoved. This task is tinme-consun ng, danger ous and
expensi ve, because there is no sinple manna in whi ch the m nes can be
| ocal i zed. 15 The object of the present invention is to solve these
probl ens Wi t hout j cSPSTEM ZFOR LOCALIAING AND IDENTIENING MINES in

warti nme condi ti ons. This object is achieved in accordance with
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identifying mines.
5
Mines are an effective weapon for preventing and delaying the
movements of ground troops and from two to five million mines are
laid each year worldwide. One problem with mine fields is that
the mines also present an obstacle to one's own troops and to the
10 civilian population. Another problem is presented when the mines
are to be cleared away and removed. This task is time-consuming,
dangerous and expensive, because there is no simple manner in
which the mines can be localized.

15 The object of the present invention is to solve these problems:
without jeopardizing the defensive function of mines in wartime
conditions.

This object is achieved in accordance with the invention by means

20 of a mine localizing and identifying system which is character-
ized in that each mine is equipped with signalling means adapted
to transmit a specific signal in response to receiving a specific
activating signal, and is further characterized by a mine-
clearing tool that is adapted to transmit said specific activat-

25 ing signal and to receive the specific signal emitted by the
signalling means and that includes a direction-finding device
which functions to localize the mine with the aid of the signal
transmitted from the mine. The enemy can be prevented from
finding mines, by limiting access to the specific activating

30 signal in wartime while providing access to said specific
activating signal in times of peace so as to enable individual
mines to be readily removed.



I zéd in that each mne is equipped with signalling neans adapted to
transmt a specific signal in response to receiving a specific

activating signal, and is further characterized by a m ne- clearing
toel that is adapted to transmt said specific activat- i ng signal and
to receive t hWOSBRHMA$ i c signal enitted by the 5|gnalllnﬂcﬁﬂﬁﬁ d
that includes a direction-finding device whi ch functions to localize
the mne with the-aid of the signal transmtted fromthe mne. The
eneny can be- prevented from findinglﬁrms, by limting access to the
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The i nvention W now escri reference to the
10

The invention will now be described with reference to the
accompanying drawings, in which

Fig. 1 illustrates schematically and from above a mine that is
15 included in one embodiment of an inventive system;

Fig. 2 illustrates schematically and in perspective a mine-
‘clearing tool according to one embodiment of the invention; and

20 Figs. 3 and 4 are fespective'schematic side and front views of a
tank equipped with a second embodiment of a mine-clearing tool.

‘Pigure 1 illustrates very schematically a mine 1 provided with a
passive transponder or a passive chip 2, which is adapted to

25 transmit a signal in response to receiving an activating signal
in the form of a coded radio signal. The chip 2 may either be
moulded in the mine or fastened to its casing in some suitable
manner, for instance glued thereto.

30 Figure 2 illustrates schematically a portable mine-clearing tool
3 equipped with an antenna 4. The tool 3 also includes a trans-
mitter/receiver unit 5 which is adapted to transmit a coded
signal S and to receive each signal transmitted by a mine 1
located within range of the signal S. The tool 3 alsoc includes a



accbrrpanyi ng draw ngs, in which Fig. 1 illustrates schematically and

fromabove a mne that is 15 included in one enbodi mrent of an inventive
syst.em ° Fig. 2 illustrates schematically and in perspective a m ne-
cl earing tool . cgg&gg g to one enbodi nent of the invention;

Figs. 3 and 4 ective schematic side and front views o a ta k
equi pped with a second enbodi nent of a m ne-clearing tool. Figure 1
illustrates very schematically a nmine 1 prqylded with a passi ve .
transponder or a passive chip 2, which is addapted to 25 transmt a signa
in response e'sVEfBg iﬂdi‘&&tgﬁ? gge%&tattm of B Wife 248hal and0dedo
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In one variant, in addition to containing information relating to
the identity of the nine the signal emitted by the chip 2 on the

10 mine 1 may also indicate the type of mine concerned and the army
division or unit that laid the mine. Although not shown, the -
mine-clearing tool may include a display on which this informa-
tion can be presented. The information may also be stored in a
microprocessor or some like device and transmitted to a mine

15 register in some suitable manner, subsegquent to clearing the mine
or the mine field.

Figures 3 and 4 illustrate a second embodiment of a mine-clearing
tool 7 that is mounted on the front end of a vehicle, in the
20 illustrated case a tank 8, through the medium of an adjustable.
frame structure 9. In principle, the sole difference between the
tool 7 from the portable tool 3 illustrated in Figure 2 is that
the tool 7 has an elongated antenna 10 which is operable in
sweeping wider areas than can be achieved with the tool 3 of the
25 Fig. 1 embodiment, which scans a very limited area laterally. In
' one preferred variant of the Figure 3 embodiment, the electronics
of the tool 7 are connected to the vehicle brake system, such
that the vehicle will be braked when the tool receives a response
signal from a mine.
30
When laying mines, the identity and position of each mine can be
programmed with the aid of a GPS navigator. When mines are to be
cleared, this information, contained on lists or the like, can be
readily taken—-out and the mines "ticked-off" as they are cleared.
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3 . device 6 for indicating the reception of a mne signal and al so

t he intensity of this signal. A mine can thus be |ocalized, by . nmovi ng
the'tool 3 in a direction in which the intensity of the recei ved
signal increa¥@9M2ME device 6 that indicates reception 5 RET/SESIONC
transmtted signal nmay either be light-emtting or sound-em tting.

In one variant, in addition to containing information relating to t he
identity of the mne the signal emtted by the chip 2 on the 10 mne 1
may al so indicate the type of mne concerned and the arny di vi sion or
unit that laid the mne. Al though not shogn, the m ne-cl earing tool
may i nclude a display on which this infornma- tion can be presented.
The i nf or mdtti ds @esocalconcedvabdeedoialy to determime OHes PUsivicheTofl ithe

devi ce andpfipangdich! eflet Qid atnen&%psr:%ﬁﬂofn some suitabl e manner,
subsequent to clearing the m ne he" mne field. Figures 3

and 4 illustrate a second enbodi nent of a m ne-cl earing tool 7 that is
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receives a &%%pge given téséygers xnn%fhes é% peace, thereby enabling mines
- to be safely cleared. By registering at least the identity of
-mines that have been laid, it is possible to establish whether or
not all mines have been cleared in a mine~clearing operation.
15
.In one variant of the invention, the chip may be adapted for
activation by a signal of specific frequency, this signal being
uncoded in other respects. Such a signal can easily be revealed
for what it is, and in such applications a number of "dummy
20 mines" in the form of individual chips may be laid in order to
confuse -the enemy. In such cases, it is necessary that the mine-
clearing tool is able to disclose the identity of the chip so
that one's own troops will be able to decide whether or not the
mine sigﬁal denotes a live mine or a dummy mine.
25 _
For training purposes or troop exercising purposes, the
aforedescribed equipment can be modified for use in indicating
when a soldier treads on a practice mine. For instance, the chip
may be fastened to the boot laces of each soldier of a particular
30 military unit or troop, and a detector that includes a transceiv-
er unit may be placed on a practice mine. When a scldier passes
such a practice mine, the identity of the chip will be evident
from its response signal, therewith identifying the soldier in
question. The detector unit placed in the practice mine will also



30 When | aying mnes, the identity and position of each m ne can be
programred with the aid of a GPS navigator. Wen mnes are to be
cleared,” this information, contained on lists or the |ike, can be

readlly t aken- ﬁﬂglthe m nes "ticked-off" as they are clear
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4 It is also conceivable solely to determ ne the positions of the
mne with the aid of the GPS navigator. Thus, the present invention
provides a mne localizing and 5 identifying systemthat enables laid
mnes to be readily discov- ered by persons t hat have access to a given
code signal, but inhibits the detectioft of nlnes by others Thus, the
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cleared 8 n aiesmhﬂeeanl thisxomrtiextn. The detector unit in the practice mine

suitably includes a memory for stéring received information, and
an output by means of which the practice mine can be connected at
the end of an exercise to equipment suitable for transferring the
stored information. Such practice mines will enable it to be

10 subsequently established whether one's own unit or some other
unit has passed through the mine field, and also the time at
which this took place. Naturally, military training vehicles may
also be provided with'_such chips for the same purpose.

15 It will be understood that the aforedescribed embodiments can be
modified in many ways within the scope of the invention. For
instance, a mine-clearing tool can be made an integral part of a
soldiers equipment with antennas mounted directly in the soles of
the boots of foot-soldiers and mini~indicators mounted in an ear

20 clip for instance, the_rewith simplifying a retreat manoeuvre. The

. chip can also be designed for remote programming by radio
signals. The direction finding equipment may also be of another
kind. The invention is therefore restricted solely by the
contents of the following Claims.



In one variant of the invention, the chip my be adapted for activation
by a signal of specific frequency, this signal being uncoded i n ot her
respects. Such a signal can easily be reveal ed for what it is, and in
such applications a nunber of "dummy 20 mnes” in the formof individual
chi ps may be MR Y2#S50r der to confuse the eneny. |In suchPCRSEI O s
necessary that the m ne- clearing tool is able to disclose the identity
of the chip so that one's own troops will be able to deci de whether or
not the . m ne signal denotes a |live mne or a dunmmy mne. 25 For
trai ni ng purposes or troop exercising purposes, the af or edescri bed
equi pnent can be nodified for use in indigating when a sol dier treads
on a practice mne. For instance, the chip may be fastened to the boot
| aces of each soldier of a particular ¥amgditary unit or troop, and a
detector that includes a transceiv- er unit may be placed on a
practice m ne. Wien a sol di er passes such a practice mne, the
i dentity ofi.t he Acmimenlocaldzéngdend identifpimgtsyseappneitaricterdized in
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activating signal and to receive said specific signal transmitted
by the signalling device, and in that said system further
10 includes direction finding equipment operable to localize said

mine wiih the aid of the signal transmitted from the mine.

2. A system according to Claim 1, characterized in that the
specific activating signal (S) is a coded signal.

s ~C :
3. A system according to Claim 1 or 2, characterized in that
the mine-~clearing tool (3) includes means (6) for indicating the
reception of a signal transmitted from a mine (1).

20 4. A system according to any one of Claims 1-3, characterized
in that the specific signal from the signalling device (2)
includes information related to the identity of the mine (1).

5. A system according to Claim 4, characterized in that the

25 specific signal from the signalling device (2) also includes
information related to the type of mine concerned and also to the
military unit to which the mine belongs.

6. A system according to any one of Claims 1-5, characterized
30 in that the mine-clearing tool (3; 7) includes means for storing
information related to localized mines.

7. A system for detecting the presence of troops or vehicles in
an area mined with practice mines in a military training opera-

A



the unit to which the soldier belongs and other information 5 desirable in
this.context. The detector unit in the practice mne sui tably includes
a menory for storing received information, and an out put by neans of
whi ch the prac can be connected at the end of an to
equi pnent SUIt§k§gw?%r transferring the stored |nfornat|oﬂﬁﬁgﬁ§haﬁb°
practice mnes will enable it to be 10 subsequently established whether
one's own unit or some other unit has passed through the mne field,
and also the tine at which this took place. Naturally, mlitary

trai ning vehicles may al so be provided with such chips for the sane
pur pose. 15 It will be understood that fhe aforedescribed enbodi nents
can be modi fied in_many ways within the scope of the invention. For,
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unit which is adapted to transmit the specific actzvat;ng signal
and receives the specific signal from the signalling device and

to store resultant information.
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6 - CLAI M5 1. A mne localizing and
identifying system characterized in:' that each mne (1) is provided
with a-signalling device (2) 5 adapted to transmt a specific signal when
receiving a specific activating signal (S); and in that pOEPSESR0090MN

i ncl udes a nmiW@9727445¢| earing tool (3; 7) that is adapted to transnmt said
specific activating signal and to receive said specific signal
transmtted by the signalling device, and in that said system further
10 includes direction finding equi prent operable to |localize said m ne
with the aid of the signal transnmitted fvdmthe mne. 2. A system
according to Caiml, characterized in that the specific activating
signal (S) is a coded signal. 15 3. A systemaccording to daim1l or
2, characterized in that the mne-clearing tool (3) includes nmeans (6)

for indicating the reception of a signal trapsmtted _fyoma mne (1).
20 4. A systeyﬁ i o any one of C a-iéa% h cterized in
that the specifid sig - t he signal ling=tevi b i ncl udes
information relafed to the identity of the m 5. A system
according to Caim4, characterized in that the 25 specific sjgnagom
the signalling device (2) also includes i nformati on rel attd _t4
type of mine concerned and al so to the mlitary unit to whif#
bel ongs. - 6. A sysfem according to any one of Cainms 1-24%
characteri zed S
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30 in that the ‘mine-clearing tool (3; 7) includes nmeans for stﬁﬁ‘@g70
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information related to localized mnes. : 7. A systemfor dete tingﬂ
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(54) Title: SYSTEM FOR LOCALIZING AND IDENTIFYING MINES
(57) Abstract

The present invention relates to 2 mine locallzing and identifying
system. According to the invention, each mine (1) is equipped with a
signalling device (2) adapted to transmit a specific signal in response to
receiving a specific activating signal (S). The system includes a mine-
clearing tool (3; 7) that is adapted to transmit the specific activating
signal and to receive the specific signal from the signalling device, and
includes a direction-finding device for localizing the mine with the aid
of the signal transmitted from the mine.




