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(57) Abstract: Then invention relates to an electronic infor-
mation board comprising a frame (40), a flat display element
(30), such as a TFT LCD display or a plasma display, for pre-
senting information, and electronic equipment (62) for control-
ling the display element. The information board comprises a
display casing (50) for the display element and a device cas-
ing (60) for the electronic equipment, such as a control unit
and power supplys. The display element is supported prefer-
ably with flexible support elements to the display casing so that
there is a gap between the front and back surfaces of the display
element and the walls of the display casing enabling the circu-
lation of air. Also a cooling system has been arranged to the
information board for transferring heat from the display casing
and the device casing to the outside of the casings. The cooling
system comprises circulating fan (72) placed in the fan casing
(70) with which airflow is generated through the display cas-
ing and the device casing. The air flowing through the casings
is cooled with a cross-flow cell (80), which is placed between
the device casing and the fan casing. Flow holes (64a, 64b,
64c, 64d) have been arranged to the walls of the display casing,
device casing and fan casings with the help of which a closed
air flow passage running through the fan casing, the cross-flow
cell, the device casing and the display casing is formed. The in-
formation board can be equipped with a heating device placed
in the fan casing with which the air flowing through the dis-
play casing and the device casing is heated. The heating device
enables the placing of the information board according to the
invention also to cold outdoor locations.
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Electronic information board

An electronic information board comprising a frame, a flat display element for pre-
senting information and electronic equipment for controlling the operation of the
information board.

The conventional means used by advertisers to pass on information are illumi-
nated advertisement boards containing a paper poster, which are updated by re-
placing the poster with a new one. Replacing the poster is laborious, and it may
take place at intervals of several weeks or even days. New posters have o be
printed, transported, replaced and finally disposed of. The changing of the posters
thus causes unnecessary stress on the environment and costs. The problems en-
tailed by paper posters are avoided by using electronic information boards instead
of them.

The display of an elecironic information board can be implemented by using any
known display device technology. For the present, the most advantageous display
technology for display devices of a few square metres and less is the TFT LCD
technology which provides the advantages of a large viewing angle, a short re-
sponse time, good contrast and reliability of the display. In addition to TFT LCD
displays, other electronic display solutions, such as plasma displays, can be used
in information boards.

TFT LCD displays are used to some exient in the implementation of public elec-
tronic information boards. The problem is that when used in environments having
high temperatures, the temperatures of the display devices easily rise too high. On
the other hand, in cold environmenits there is the danger that the temperatures of
the display devices fall too low. In both operation situations it is important that the
temperatures at different points inside the display device can be kept as constant
as possible. Then the display device operates in the widest possible range of op-
erating temperatures, and local temperatures do not cause exceeding of the speci-
fications given to the display element.

In the present devices, the warming of the display in cold conditions has often
been solved by a transparent warming resistor fastened to the transparent window
of the device. In this solution, the problem is the high price of components, be-
cause the manufacture of a transparent warming element requires special solu-
tions. Also, the supply of electricity to the warming element attached to the glass
generally requires the use of a low voltage and a so-called SELV connection de-
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vice because of the risk of the glass being broken. Providing a SELV low voltage
causes power losses and increases the costs when the number of power supplies
increases. A transparent warming element fastened to the glass only heats the
display on the front side, and the fluorescent tubes inside the display operate in
considerably colder conditions than the TFT LCD matrix. The efficiency of fluores-
cent tubes used in connection with display devices generally weakens radically
when the temperature falls, and therefore the brightness of the display may be
significantly reduced in cold conditions.

Another solution for warming the display device is to heat it from behind by various
warming resistors and corresponding arrangements. These solutions, again, entail
the problem that the TFT LCD matrix on the front surface of the display may then
operate in too cold conditions, whereby the response time of the display increases.
In the worst case, the temperature of the TFT LCD matrix may fall below the stor-
age temperature allowed for the display.

With regard to the cooling of information boards, the known solutions have the
drawback that the displays are cooled by forced convection only from behind.
However, the display elements produce heat in every direction. Most of the heat in
plasma displays is generated on the side of the visible surface of the display.
Therefore, the present display casings having a transparent window result in a
significant rise of temperature in the upper parts of the display especially on the
visible side of the display. In addition, the present solutions have the problem of
temperature control caused by the integration of the electronics controlling the dis-
play and the actual display. As a result, there are often situations in which heat is
cumulated in certain parts of the device when components that are warming in-
crease the temperatures of each other. If the design has not been critically
checked, temperatures may become too high locally.

Because of the inadequate cooling and warming solutions, the operating life of
electronic information boards remains shorter than normal, or they are unneces-
sarily damaged. For example, the LCD matrix of TFT LCD display elements be-
comes inoperative already at the temperature of 70°C. If the temperatures cannot
be made constant in different parts of the display element, the temperatures of the
upper parts set a limit to the highest possible operating temperature allowed for
the whole display device. The probability of the electronics of the device getting
damaged in the hottest parts of the device also increases significantly. Because of
the problems related to the temperature control of electronic information boards,
they are poorly suited for use in variable conditions, such as outdoors, where the
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differences of temperature at day and night and especially at different times of the
year are very high. Because of this, electronic information boards are hardly ever
used outdoors, but the conventional illuminated boards containing a paper poster
are used instead.

It is an objective of the invention to provide an electronic information board, by
which the drawbacks and shorticomings related to the temperature control of the
prior art electronic information boards can be significantly reduced. Another objec-
tive of the invention is to provide an electronic information board which tolerates
well external variations of temperature and is thereby suitable for installation out-
doors. In addition, it is an objectivé of the invention to provide an electronic infor-
mation board, by which a conventional illuminated board containing a paper poster
can be replaced.

The objectives of the invention are achieved by an electronic information board
which is characterized in what is set forth in the independent claim. Some pre-
ferred embodiments of the invention are presented in the dependent claims.

The invention relates to an electronic information board comprising a frame, a flat
display element, such as a TFT LCD display or plasma display, for displaying in-
formation, and electronic equipment for controlling the display element. The basic
idea of the invention is that the display element and the electronics required for
controlling the information board are located separately from each other for facili-
tating the arrangements for temperature control and cooling of the information
board. As a result, the information board has a modular structure, which also facili-
tates the maintenance and updating of the device. The information board has its
own display casing for the display element and a device casing for the electronic
equipment needed for controlling the information board. Means have also been
arranged in the information board for arranging closed cooling air circulation
through the display casing and the device casing in order to transfer heat from the
casings to the outside of them. Preferably, the device casing contains at least a
control unit of the information board, a power supply of the control unit and a
power supply of the background light of the display.

In a preferred embodiment of the invention, the display casing comprises a trans-
parent front plate, an edge part and a back wall. The display element has been
supported to the display casing by preferably flexible support elements so that be-
tween the front surface of the display element and the front plate as well as the
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back surface of the display element and the back wall there is a gap enabling cir-
culation of air. The front plate is preferably made of shock-resistant glass.

In another preferred embodiment of the invention, said cooling system comprises
at least one circulating fan for forming an air flow through the display casing and
the device casing. Preferably there are several circulating fans and they have
been placed in a separate fan casing. The air flowing through the display and de-
vice casing “rinses” the surfaces of the electronic devices and the display element,
whereupon heat transfers effectively from these devices into the air flowing by.
Thanks to the placement of the display element, the air can flow on its both sides,
whereby the cooling of the display is effective.

In a third preferred embodiment of the invention, said cooling system further com-
prises a cooling device for cooling the air flowing through the display casing and
the device casing. Preferably the cooling device is a cross-flow cell in which there
are first air ducts running in the first direction of flow and second air ducts running
in the second direction of flow. The cooling system has preferably been imple-
mented so that the device casing has-been fastened to the upper part of the dis-
play casing’s back wall, fan casing has been attached to the lower part of the dis-
play casing’s back wall and the cross-flow cell has been placed between the de-
vice casing and the fan casing. In the walls of the display casing, device casing
and fan casings, flow holes have been arranged with the help of which is formed a
closed air flow passage leading from the fan casing through the cross-flow cell to
the device casing, from the device casing to the display casing and from the dis-
play casing to the fan casing. Thanks to the closed flow passage, no impurities
can get o the air circulating in the device and display casings that could harm the
operation of the information board.

In a fourth preferred embodiment of the invention there is further at least one cool-
ing fan for generating an air flow along the second air ducts of the cross-flow cell
which cools the cross-flow cell. In this embodiment there are ventilation slots on
the opposite sides of the information board for enabling air flow from the outside of
the information board to the cross-flow cell and back to the outside of the informa-
tion board.

In a fifth preferred embodiment of the invention there is further a heating device,
such as an electric resistance, for heating the air flowing through the display cas-
ing and the device casing. Preferably this heating device is placed in the fan cas-
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ing. The heating device enables the placing of the information board according to
the invention also in cold outdoor locations.

An advantage of the invention is that the cooling and warming of the information
board can be implemented very cost-efficiently. It is possible to use low-cost stan-
dard elements in warming, in which case special warming resistors to be inte-
grated in the glass are not required.

A further advantage of the invention is that the display element of the information
board can be easily changed when required, because the temperature control of
the display is not based on conduction of the heat from certain physical points of
the display.

Yet another advantage of the invention is that due to the effective temperature
control, it is possible to use large electronic displays in the information board, the
external dimensions of the displays corresponding to the external dimensions of
the paper posters used in the illuminated boards. In addition, the total depth of the
information board is essentially the same or even smaller than in the illuminated
boards. Because the physical size of an information board according to the inven-
tion is essentially the same as the size of illuminated paper poster boards, the re-
placement of a conventional illuminated board by an information board according
to the invention does not require new permissions from the authorities and long
permission procedures.

Furthermore, the invention has the advantage that it can be implemented both as
a one-sided and a two-sided information board. A two-sided information board is
formed by joining together two one-sided information boards. As an alternative, the
other side of the information board can be a conventional, illuminated poster
board.

Yet another advantage of the invention is that it is suitable for use both outdoors
and indoors. The electronic display and the electronics related to the operation of
the display device have been placed in their own separate casings, the enclosure
class of which enables maintenance measures performed outdoors and easy up-
dating of the device.

In the following, the invention will be described in detail. Reference will be made to
the accompanying drawings, in which
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Fig. 1 shows as an example a cross-sectional drawing of an electronic in-
formation board according to the invention, and

Fig. 2 shows as an example a perspective drawing, depicted obliquely from
behind, of an electronic information board according to the invention.

In Fig. 1, an example of an electronic information board according to the invention
is shown as a cross-sectional drawing. The information board has a frame 40
manufactured of metal piping, to the edge surface of which a lining plate 42 form-
ing the visible outer surface has been fastened. The lining plate is preferably made
of aluminium or steel. A display casing 50 comprising a back wall 52, a transparent
front plate 54 and an edge part 56 having a flange-like fastening collar 58 running
in the direction of the front plate has been fastened to the frame by fastening
means 44. Preferably, the back wall and the edge parts have been formed of one
plate-like part by some known plate machining method, such as pressing. The
transparent front plate has been fastened to the fastening collar of the edge parts
by means of flexible, vibration attenuating sealing elements 46 so that the edge
paris of the front plate and the back wall form a closed display casing. The front
plate is preferably made of shock-resistant glass, but it is also possible to use
other materials. The transparent front plate of the display casing forms the front
surface of the information board. The back surface of the information board is
formed by a back cover 68 which has been attached to the frame 40 so that it can
be detached or opened. Preferably the back cover has been attached to the frame
by screw-on attachment or it is hinged.

Inside the display casing there is a display element 30 which has been supported
at its edges by support elements 48 to the edge part of the display casing in such
a way that there remains a gap enabling the circulation of air between the walls of
the display casing and the outer surface of the display element. The display ele-
ment is preferably a TFT LCD display which withstands static information signifi-
cantly better than other display techniques. However, the display element can also
be some other suitable, flat electronic display element, such as a plasma display,
a LED display or an organic LED display.

Inside the frame 40 there is a device casing 60 fastened to the upper part of the
back wall 52 of the display casing 50, inside of which device casing has been
placed essentially all electronic equipment 52 required for controlling the display
element 30 and the whole information board, such as a computer, a control unit of
the display and power supplys of the control unit and the display’s background
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light. In the upper part of the display casing’s back wall, opening to the device cas-
ing, there is a first flow hole 64a through which air can flow from the device casing
to the display casing 50. The device casing has a detachably attached back wall
66 which can be opened for the duration of the maintenance of the information
board.

Separating the display element and the control electronics from each other and
placing them in casings of their own makes the temperature control and arranging
the cooling easier. At the same time, the structure of the information board be-
comes modular, which makes the manufacturing of the device simpler and faster
and conducting the maintenance and updating easier.

To the lower part of the display casing’s 50 back wall 52 has been fastened a fan
casing 70 inside of which are placed circulating fans 72. In the bottom part of the
display casing’s back wall, opening to the fan casing, there is a second flow hole
64b through which air can flow from the display casing to the fan casing. Also in
the fan casing there is a detachably attached back wall 67 which can be opened
for the duration of the maintenance of the information board. Display casing, de-
vice casing and fan casings have been formed in such a manner that they allow
the placing of the information board in outdoor locations and enable updating and
maintenance in outdoor conditions. Preferably the sealing of afore-mentioned cas-
ings corresponds to the enclosure class IP 55 of electronic devices at the mini-
mum.

Inside the frame 40, between the device casing 60 and the fan casing 70, there is
yet a cross-flow cell 80 through which air can flow from the fan casing 70 to the
device casing 60. The cross-flow cell is a heat transfer device known previously
inter-alia in connection of air supply units in which device there are several first air
ducts running in the first direction and several second air ducts running in the sec-
ond direction. In the information board of Fig. 1, the first air ducts of the cross-flow
cell run in the direction of the vertical axis of the information board, whereby air
can flow along the first air ducts through the cross-flow cell from the fan casing to
the device casing. The second air ducts of the cross-flow cell run horizontally. The
structure and operation of the cross-flow cell will be described in more detail in
connection with the discription of Fig. 2. In order to make the air flow possible,
there is a third flow hole 64c in the wall setting against the cross-flow cell 80 of the
fan casing 70 and a fourth flow hole 64d in the wall setting against the cross-flow
cell 80 of the device casing 60. On the edges of the third and fourth flow hole there
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are edge seals 82 which secure that the wall of the cross-flow cell sets itself air-
tightly against the walls of the device and fan casing.

Figure 2 depicts an electronic information board according to Fig. 1 as a perspec-
tive drawing shown obliquely from behind. In order to better disclose the structure
of the device, the back cover of the information board, the back wall of the device
casing 60 and the back wall of the fan casing 70 are not shown in the figure. There
are circulating fans 72 inside the fan casing with the help of which a closed cooling
air circulation is generated through the fan casing 70, cross-flow cell 80, device
casing 60 and display casing 50. When the circulating fans are in operation, the air
flows from the fan casing through the third flow hole 64c to the cross-flow cell,
from the cross-flow cell through the fourth flow hole 64d to the device casing 60,
from the device casing through the first flow hole 64a to the upper part of the dis-
play casing 50 and through the second flow hole 64b in the lower part of the dis-
play casing back to the fan casing, after which a new circuit begins. The walls of
the device, display and fan casings are airtight. On the edges of the walls of the
cross-flow cells and the third and fourth flow hole of the device casing there are
edge seals 82 which secure that wall of the cross-flow cell sets airtightly against
the walls of the device and fan casing. This way it has been ensured that the cool-
ing air of the device and display casings circulates the whole time in an internal
circulation closed from the outdoor air. The operation of the circulating fans is con-
trolled with a control unit in the device casing.

In the middle part of the information board there is a cross-flow cell 80 the function
of which is to cool the air flow flowing through the device and display casing. The
cross-flow cell is a heat transfer device known as such and made up of successive
planar parts in which there are first air ducts running through in the first flow direc-
tion and second air ducts running through in the second flow direction. In the in-
formation board of Fig. 2 the first air ducts run in the direction of the vertical axis of
the information board and the second air ducts run perpendicularly in respect of
the direction of the first air ducts, i.e. in the direction of the horizontal axis. The first
and the second air ducts are always located alternately in the cross-flow cell and
they share a common partition wall which is made of material that conducts heat
well, such as aluminium. The cooling operation of the cross-flow cell is based on
the fact that the heat of the air flowing in the first air ducts transfers to the second
air ducts via the common partition walls and further to the air flowing in the second
air ducts. As a result of the heat transfer, the air flowing in the first air ducts cools
as it runs through the cross-flow cell. A prerequisite for the cooling is naturally that
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the air flowing in the second air ducts is colder than in the first air ducts. The
cross-flow cell is fastened detachably, whereby it can be easily removed for the
duration of the maintenance and/or cleaning measures if required.

When the information board is in operation, the display element 30 and the elec-
tronic devices 62 in the device casing warm up, whereby the temperature of the
device casing 60 and the display casing 50 rises. In addition to the own heat pro-
duction of the devices also the ambient circumstances of the casings, such as the
temperature of the location in which they are placed and sunshine, affect their
warming up. In an information board according to the invention, a circulating air
flow running through the device and display casing is generated with the help on
which the temperature of the casings is maintained within desired limits. The circu-
lating air flow rinses the surface of the parts that warm up, such as that of the dis-
play element, whereupon the heat transfers effectively from the warming-up com-
ponents directly to the air flow. In the device and display casing are placed trans-
ducers (not shown in the figures) that measure the temperature and are connected
to the control unit in the device casing of the information board. The control unit
controls the operation of the circulating fans 72 based on the measured tempera-
tures in accordance with a predetermined control logic. With the help of the inter-
nal cooling air circulation generated with circulating fans, the temperatures of the
inner parts of the display casing and the device casing can be standardized and
the heat can be effectively transferred away from the inside of the casings. Thanks
to the internal air circulation the heat produced by a point heat source such as a
power supply can be effectively and evenly devided into the whole inner space of
the casing. The circulation of the inner space air enables the cooling of the edges
of the display element especially in the upper parts of the display casing. This is
significant especially with TFT LCD displays from the viewpoint of the cooling of
the controller circuits of the display. The controller circuits are located right inside
the edge of the dispiay element. Without effective cooling their temperatures would
rise higher than in the other parts of the display element. Since the contreller cir-
cuits are made of complicated microeletronics, even a slight decrease in operation
temperatures helps considerably to improve their reliability.

To the back wall 52 of the display casing 50 are fastened cooling fans 76 with the

“help of which a forced air flow is generated through the cross-flow cell along the

horizontal second air ducts. In order to enable the air flow, there are ventilation
slots 78 in both side walls of the information board which enable the entrance of
cool outdoor air in the cross-flow cell and the exit of the air that has warmed up in
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the cell back to the outdoor air. If required, the ventilation slots may be equipped
with filters (not shown in the figures) in order to prevent entry of impurities into the
cross-flow cell. Also the operation of the cooling fans is controlled with the control
unit in the device casing.

In a preferred embodiment of the information board according to the invention, an
electric heat resistor has been placed in the fan casing 70 as well with the help of
which the air flowing through the display and device casing can be heated, if re-
quired. The operation of the heat resistor is controlled with the contol unit in the
device casing or with heat resistor's own thermostat. This preferred embodiment of
the invention is suited for using under cold conditions in which the heat produced
by the electronic components of the information board is not sufficient to reach a
suitable operating temperature.

Some preferred embodiments of an electronic information board according to the
invention have been described above. The information board can be made accord-
ing to the user’'s needs and preferences to the desired size. In particular, the in-
formation board can be made to siructures of the same size of under 25 cm in
depth as the known illuminated advertisement boards, in which case the physical
dimensions of the display element correspond to the dimensions genérally used in
paper posters. Mechanical fastening of the information boards to the support struc-
tures can be implemented at the upper or lower edge of the board, from behind or
from the sides of the board.

The invention is not limited to the above-described solutions only, but the inventive
idea can be applied in numerous ways within the scope defined by the claims.
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Claims

1. An electronic information board comprising a frame (40), a flat display ele-
ment (30) for displaying information and electronic equipment (62) for controlling
the operation of the information board, characterized in that the information board
has a display casing (50), inside which the display element has been placed, and
a device casing (60), inside which said electronic equipment have been placed,
and means for arranging closed circulation of cooling air through the display cas-
ing and the device casing.

2. An information board according to Claim 1, characterized in that the display
casing (50) comprises a transparent front plate (54), an edge part (56) and a back
wall (52), whereupon the display element (30) has been supported to the display
casing by support elements (48) in such a way that between the front surface of
the display element and the front plate as well as the back surface of the display
element and the back wall there is a gap enabling the circulation of air.

3. An information board according to Claim 2, characterized in that the front
plate (54) is made of shock-resistant glass.

4. An information board according to any of the Claims 1-3, characterized in
that in the device casing (60) there is at least a control unit of the information
board, a power supply of the control unit and a power supply of the display’s back-
ground light.

5. An information board according to any of the Claims 1-4, characterized in
that said means for arranging closed circulation of cooling air comprise at least
one circulating fan (72) for generating an air flow through the display casing (50)
and the device casing (60).

6. An information board according to Claim 5, characterized in that it further
comprises a fan casing (70) in which said at least one circulating fan (72) has
been placed.

7. An information board according to Claim 5 or 6, characterized in that said
means for arranging closed circulation of cooling air further comprise a cooling
device for cooling the air flowing through the display casing (50) and the device
casing (60).
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8. An information board according to Claim 7, characterized in that said cooling
device is a cross-flow cell (80) comprising first air ducts running in the first direc-
tion of flow and second air ducts running in the second direction of flow.

9. An informatio board according to Claim 8, characterized in that the device
casing (60) and the fan casing (70) have been fastened to the back wall (52) of the
display casing (50), the cross-flow cell (80) have been placed between the device
casing and the fan casing, and in the walls of the display casing, device casing
and fan casings there are flow holes (64a, 64b, 64c, 64d) for forming a closed air
flow passage leading from the fan casing through the cross-flow cell to the device
casing, from the device casing to the display casing and from the display casing to
the fan casing.

10.  An information board according to Claim 9, characterized in that it has at
least one cooling fan (76) for generating an air flow cooling the cross-flow cell via
the second air ducts of the cross-flow cell (80).

11. An information board according to any of the Claims 8-10, characterized in
that on its opposing sides there are ventilation slots (78) for enabling air flow from
the outside of the information board into the cross-flow cell (80) and back to the
outside of the information board.

12. An information board according to any of the Claims 1-11, characterized in
that it further comprises a heating device, such as an electric resistance, for warm-
ing the air flowing through the display casing (50) and the device casing (60).

13. An information board according to Claim 12, characterized in that said heat-
ing device, such as an electric resistance, has been placed in the fan casing (70).

14. An information board according to any of the Claims 1-13, characterized in
that the display casing (50) and the device casing (60) have been encased in a
weatherproof manner for conducting the updating and maintenance measures tak-

" ing place in outdoor conditions.

15. An information board according to any of the Claims 1-14, characterized in
that the display element (30) is a TFT LCD display, a plasma display, a LED dis-
play or an organic LED display.

16. An information board according to any of the Claims 1-15, characterized in
that its depth in the direction of the normal of the front plate is less than 25 cm.
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17. An information board according to any of the Claims 1-16, characterized in
that the dimensions of the display element (30) correspond to those of the paper

posters used in illuminated advertisements.
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