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(57) Abstract: A device for sensing mechanical-physical and
optical properties of bulk solids and examination and localiz-
ation of life-threatening places, comprising a basic body (1),
where in the outer part at least one recess covered by a trans -
parent head (2) is arranged and in the inner part a combined
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sion (7), and means for attachment to the basic body (1) con-
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sensor (8) including the signal transmitter (81) is further ar-
ranged in the basic body (1).
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DEVICE FOR SENSING MECHANICAL-PHYSICAL AND OPTICAL PROPERTIES OF BULK SOLIDS

Field of the invention

The invention relates to a device for sensing mechanical-physical and optical
properties of bulk solids and exploration and localization of life-threatening places,
comprising the basic body equipped with heads, source and recording storage, wherein the

body further comprises an optical properties sensor and physical properties detectors.

State of the Art

In a certain sense, the field of bulk solids is unexplored and it is necessary to
approach the identification of properties of bulk solids in this regard. The problem arises
with the identification of dangerous bulk solids-rocks, sands, which are prone to land-slide
(shifting sand). Any solution in this field is a progress, because it secures the signal
transmission from the incriminated place to the secure place of the examiner, where there is

no threat of land-slide or any other danger.

There is a known device for identification and sensing of bulk solids properties. The
device is designed to measure properties by sinking into the bulk solids and to identify it or
to sense bulk solids behaviour “in vitro” in various transport, operating or storing systems
respectively. CZ patent no. 303700 discloses a capsule-type sensor of physical and optical
properties of bulk solids. It consists of the basic body, where in the outside part there is
installed at least one transparent head, whereas in the inside part are arranged a combined
unit of the source and recording storage, optical properties sensor and physical properties
detector, wherein at [east one transparent head comprises a detector of physical properties
on the inside. Measuring physical and optical properties of bulk solids is realized using
capsule-type sensor which is placed into the initial position on the surface of bulk solids so as
the y axis of the capsule-type sensor is identical with the y axis of the bulk solids feeder,
afterwards the feeder outlet is opened and the capsule-type sensor is sunk into the bulk
solids. When passing of the capsule-type sensor through the bulk solids the optical
properties are sensed by sensor of optical properties and physical properties are sensed by
detector of physical properties and the surface of bulk solids in the feeder is being constantly

refilled to the upper level during measurement.
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A certain drawback of this design is an impossibility of use at such places, where the
fixation onto the examined surface or the penetration into the examined surface is

necessary.

Summary of the Invention

The present invention concerns the device for recording the condition of properties
of bulk solids in wireless transmission mode which is usable particularly at life threatening
places, for instance at shifting masses, shifting sands and the like. The invention is
complemented by a unit for automatic sinking after dropping this unit at the incriminated
place, where the shifting of bulk solids occurs.

The above mentioned drawbacks are eliminated thanks to the device for sensing
mechanical-physical and optical properties of bulk solids and examination and localization of
life-threatening places, comprising a basic body, where in the outer part at least one recess
covered by a transparent head is arranged and in the inner part a combined unit with a
source and a recording storage are arranged, and it further comprises sensor of optical
properties and detector of physical properties, wherein the detector of physical properties is
arranged in at least one recess, which is characterized in that a sinking medium comprising a
worm screw, which is equipped with a propulsion, and means for attachment to the basic
body constitutes the integral part of the device, wherein a position sensor including the
signal transmitter is further arranged in the basic body.

In contrast to the current state of the art, the essential difference is that the present
invention extends the use of the present embodiment in the life-threatening places or hard
to reach areas, from which it is necessary to obtain data.

An advantage is also the possibility to transport the device to the place using various
means of transport, for instance, it can be dropped at the incriminated place from a
helicopter.

To navigate the device for recording the condition of properties of bulk solids in
wireless transmission mode to the surface of the impact it is necessary for the centre of
gravity of the device to be placed on the axis of the device in such point {place) so as to
navigate the worm screw to the intended impact surface. One thing emerging from this
condition is that material from which the sinking medium is made has to have higher density

than that the density of the basic body.
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The sinking medium for sinking the device comprises the worm screw furnished with
automatic propuision, comprising an electric motor and a control unit including an activation
sensor for dropping from the means of transport. The device can be set up so as to “self-

sink” itself at the hard to reach places.

Brief Description of the Drawings

The present invention will be further described with reference to the drawings,
where the fig. 1 illustrates the sinking medium in perspective view, fig. 2 illustrates the
sinking medium from the fig.1 in perpendicular views, fig. 3 illustrates A-A section from the
fig. 2, fig. 4 illustrates B-B section from the fig. 2, and fig. 5 illustrates the transport of the

device by the means of transport to the place of destination.

Description of the Preferred Embodiments

The invention will be further clarified in the following description of the preferred
embodiments of the device with reference to the respective figures.

The said device in the exemplary use in bulk solids with position sensing via GPS and
sensing of the condition of bulk solids properties, where dropping from a helicopter is
chosen as the means of transport of the device at the incriminated place — the dangerous
place is shown in the figs. 1 to 5.

As is apparent from the fig. 1, fig. 2, fig. 3, and fig. 4, the device for sensing of bulk
solids and examining and localization of life threatening places comprises the main body 1,
where in its outer part there are arranged three recesses covered by transparent heads 2.
Optical properties sensors 4 are arranged in the recesses, wherein at least in one recess
there is a physical properties detector 5. It is apparent from the fig. 3 which illustrates the A-
A section that inside the main body 1 there is arranged combined unit 3 comprising a source
31 and recording storage 32 of data. Combined unit 3 is placed in the recess in the way so as
to enable the recording of recording into the recording storage 32 via the transparent head
2. It results from the fig. 4 illustrating the B-B section that the sinking medium 11, comprising
a worm screw 6 and propulsion 7, is attached to the main body 1 via attachment means. The
propulsion 7 comprises electric motor, control unit 71 and means 72 for activation of the
device (activation sensor after landing). Furthermore, in the inner part of the main body 1

there is arranged a position sensor 8 including the signal transmitter 81. Position sensor 8
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records the actual position of the basic body 1 and current data from the position sensor 8
{(e.g. GPS position sensor) are sent to a signal receiver 9 of the device's position which is
placed in the mobile medium 10 in a safe distance from the critical place of impact.

The function of the device is as follows. The device is activated while being dropped
from the helicopter 10 or from any other means of transport, wherein the sinking medium
11 is activated when in contact with the surface of the examined place and the worm screw
6 will “sink” into the bulk solids, for example shifting sand, via the propulsion 7. Eventually
the device position data are recorded and transmitted via the optical properties sensor 4
and physical properties sensor 5, wherein the position of the basic body 1 is being constantly
recorded using the GPS position sensor 8 including the signal transmitter for signal receiver 9
of the position of the device, which is placed in the safe place distant from the incriminated

place.

Another variation is using the device for identification of the conditions in the snow
and for searching for persons, for instance under the avalanche (the device is again dropped
from a helicopter — dangerous place)

The device consists of the basic body 1, in its outer part there is arranged at least one
recess covered by the transparent head 2. In the inner part of the basic body 1 there are
arranged the combined unit 3 with the source 31 and the recording storage 32, optical
properties sensor 4, and physical properties detector 5.

The device is activated while being dropped from a helicopter or any other means of
transport 10, as is shown in the fig. 5. The sinking medium 11 is activated when in contact
with the surface and the propulsion 7 is activated via the control unit 71, subsequently the
worm screw 6 “sinks” into a certain area. Eventually the optical properties sensor 4 and
physical properties detector 5 are activated, wherein the position of the basic body 1 is
being constantly recorded using the GPS position sensor 8 including the signal transmitter
81. These signals are received by the signal receiver 9 of the position, which is placed in the
safe place distant from the incriminated place.

Another variation is using the device for localization of minefields or dangerous
objects, wherein the device is dropped from a helicopter to a designated location. The

incriminated place is indicated using several devices.
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The device consists of the basic body 1 comprising heads 2, combined unit 3 with the
source 31 and the recording storage 32 and it further comprises optical properties sensor 4
and physical properties detector 5. The device is activated while being dropped from the
helicopter 10 or from any other means of transport as shown in the fig. 5. The sinking
medium 11 is activated when in contact with the surface as described above. The device is
fixed onto the intended place, where the occurrence of mines, etc. is expected, and
subsequent activation of optical properties sensor 4 and physical properties detector 5 takes
place, wherein the position of the basic body 1 is being constantly monitored via the GPS
position sensor 8 inciuding the signal transmitter 81. These signals are received by signal
receiver 9 of the position, which is placed in the safe place distant from the incriminated

place.

Industrial Applicability

The function of the said device is to sense mechanical-physical and optical properties
of bulk solids and it functions on the principle of wireless communication with the operating
system. Its applicability can be multifunctional; it can be used in the search for mines in wide
surroundings, in search for people under the snow, for detection of the objects, and for

measuring the properties of the environment in which it is currently placed.
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1.

2.

3.

CLAIMS

A device for sensing bulk solids and exploration and localization of life-threatening
places, comprising a basic body (1), where in its outer part at least one recess
covered by a transparent head (2} is arranged, and in the inner part a combined unit
(3) with a source (31) and a recording storage (32) are arranged, further it comprises
an optical properties sensor (4) and a physical properties detector (5), wherein the
physical properties detector (5} is arranged in at least one recess, characterized in
that a sinking medium (11) comprising a worm screw (6}, a propulsion (7} and means
for attachment to the basic body (1) constitutes its integral part, wherein a position

sensor (8) including a signal transmitter (81} is further arranged in the basic body (1).

The device for sensing bulk solids and exploration and localization of life-threatening
places according to claim 1, characterized in that the sinking medium (11} is made
from material with higher density in comparison with the density of the materiai of

the basic body (1) in order to navigate the basic body (1) towards the surface.

The device for sensing bulk solids and exploration and localization of life-threatening
places according to claim 1 or 2, characterized in that the propulsion (7) comprises
an electric motor (12) with a control unit (71) and activation means (72) of the

device.
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