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DESCRIPTION

[0001] The invention relates to a data entry device for entering predetermined characters by a
finger or a stylus of a user and converting the characters into a sequence of electronic signals
representing the entered characters. The device comprises a touch sensitive zone on an outer
surface thereof that can be touched by a finger of the user, a processor coupled to the touch
sensitive zone for sensing when the touch sensitive zone Is touched and interpreting the
electronic signals generated by the touch sensitive zone. The processor Is programmed to
recognize predetermined elementary finger movements and predetermined combinations of
these elementary movements and to associate each of the predetermined combinations with a
character, and after having sensed the entry of a predetermined combination to deliver the
electronic signals of the character associated with the recognized combination.

[0002] In the present specification the term 'character’ is used In the sense as an entered
piece of data, that can be a letter, a number, a punctuation mark or even a function.
Furthermore, the term "finger” is not limited to the finger of the user but it covers a stylus or
pen which the user uses to enter data. Furthermore the user can equally be male or female,
but for the sake of simplicity the male version will be used that does not exclude use by
females.

[0003] In the most simple approach the invention relates to a device for use of converting
elementary finger or thumb movements and/or movement combinations Into respective
characters and/or functions presented in the form of electrical signals, wherein a haptic
feedback is used that facilitates data entry by the user.

[0004] A large number of different data entry methods and devices are known which can be
divided into several groups according to their basic principle of operation. According to the first
and perhaps more generally used type characters are directly entered by using a keyboard
provided with a predetermined number of keys associated with the respective characters or
functions, and the pushing of a key generates data corresponding to the character or function
assoclated with that key. The number of the keys I1s generally less than the number of the
required characters/functions/commands that should be defined, therefore most keyboards
comprise function keys or certain functions can be activated with specific key combinations.
The size of the keyboards fits to the size of human hands and fingers, thus their use iIs
preferred from ergonomic aspects. It i1s their drawback, however, that they could not follow the
tendency of miniaturization of electronic devices, and with decreased sizes their use i1s limited
or it Is uncomfortable.

[0005] In telephones of older mobile phones number and three functions keys are arranged In
three columns and 5 rows, and such key-arrangement i1s referred to as [TU-T key
arrangement. Letters can be typed by pressing a number key several times Iin sequence and In
such keyboards under each number the three associated letters are shown. Entering
characters and writing longer texts with such ITU-T characters is tiring and lengthy, they might
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be good for short messages but not for writing.

[0006] In several ones of recent electronic devices, primarily in mobile phones and tablets,
especially which are equipped with a touch screen a virtual keyboard Is displayed when there Is
a need for data entry, and the actual data entry occurs similar to conventional keyboards by
selection among the displayed keys represented by respective fields, in which the selected key
should be touched by a finger or a pen. One drawback of such electronic keyboards lies in that
InN use a part of the valuable screen surface Is occupied by the virtual keyboard. A further
drawback Is that If the area available for the keyboard is small, the finding of the fields
associlated with the respective keys will become more difficult that increases the likelihood of
entry errors and increases also the time required for selecting a key, and it is at the same time
uncomfortable, especially If the task is the writing of longer texts. The use of a special pen
could only partially reduce these problems, since their tips take much smaller area than
fingers. The human eyes get soon tired if they have to watch smaller areas and have to
choose between the displayed miniature characters.

[0007] A further group of data entry devices utilize the principle of selection and utilizes the
function of a mouse, namely the characters are not directly entered as in case of the first
group, but the user watches a screen in which multiple characters are displayed, and selects
the required one by pointing to the associated field and clicking then with the mouse. This
method has the drawback that the plurality of possible choices has to be displayed on a screen
and the choice must be made among them. The display takes a part of the valuable display
field, and the choice between several fields gets more time consuming and tiring when the
number of displayed fields increases. Character entry with a mouse and with such selection is
preferred only In case of shorter messages. A further issue lies In that a mouse can be used In
a convenient and comfortable way only If its size fits to the size of the hand, and there Is an
avallable plane surface along which the mouse can be moved. Miniature devices are known
that can be moved In a plane along two coordinates and the movement is followed by a cursor
or a marking on a screen, and the selection occurs by pushing the device normal to the plane
of movement. Such a device Is described e.g. iIn EP0422361 B1.

[0008] Data entry by selections that is similar to the function of the mouse can be found In
most remote controllers of electronic entertainment devices, in which four arrows are placed on
the device each Is associated with a respective direction, by which the required one of the
displayed fields can be reached in a stepwise manner, and the selection requires pushing of an
OK button. In spite of their wide commercial use, such entry devices are slow and not
comfortable furthermore the data entry required for internet use Is also slow, discomfortable
and tiring. Their application can be justifiable only If they have to be used infrequently and
choosing between few characters/functions.

[0009] A third group of data entry devices also uses direct data entry, in which the user writes
the text with normal handwriting by a pen on a touch screen, and certain simplified versions
are also known in which the most frequently used characters or commands can be selected by
simple gestures. In such devices the screen takes the function of a "blank paper”, and it has



DK/EP 3371678 T3

the drawback that it takes all or a major part of the available display area, whereas the writing
of the characters in a small area 1s not really efficient, finally the recognition of hand writing Is
not perfect and errors often occur.

[0010] In the publication WO2010/149225 an improved data entry method is disclosed which
can be regarded as an improvement of the ITU-T keyboard, wherein instead of pressing the
respective keys, a virtual ITU-T keyboard was reproduced on an area comprising an
arrangement of touch-sensitive fields and isles between them which are not touch sensitive.
The document suggested the movement of a finger or of a stylus along the area according to
preset rules, and a processor observed subsequent activation of the touch sensitive fields and
compared the sensed combinations with a pre-stored table of characters associated with
respective possible combinations. The association of the elementary finger movements or
gestures how the respective touch sensitive segmented areas had to be touched with the
respective characters-function followed in a simplified sense the shape of the respective
characters. The user had to learn to write in this way. VWhen using this method the user was
relieved from the need of pressing the same key several times as it was the case at ITU-T
keyboards. In order to make the distinction between active and passive fields easier the height
of active and passive fields were different therefore when the user moved his finger according
to the required pattern, whereby In this way a haptic feedback assisted his orientation. This
method was an Improvement of several other similar attempts published e.g. In

US2004070569, US2005088415 and US20090135142.

[0011] Although making gestures Is easier than pressing targeted fields, the suggested way of
using gestures has drawbacks, as the gestures follow the arrangement of the ITU-T keys, and
the presence of an array of touch sensitive (active) and inactive fields is difficult to make and
their signals to process, the size of such fields cannot be decreased to a certain minimum,
otherwise it would be difficult to find them, therefore a rather large surface area is required for
using this data entry system. Finally, the haptic feedback does not provide orientation for the
user concerning the actual position of the finger in the array it only signals the boundaries of
the active and inactive fields.

[0012] A further way of Inputting characters in a direct way Is disclosed in WO 2014/072734
A1, In which a character is entered In two separate steps, wherein each step consists of one of
five simple movements by the user, 1.e. displacement in the four directions (North, East, South
and West and the tapping of the surface). Two of such movements can distinguish 25 different
combinations. Separate function keys are used to change the meaning of the combinations
between alphanumeric, numeric and special symbols and to toggle between characters In
upper and lower case.

[0013] US 2012/024258/7 relates to a character recognition system having a touch pad
primarily for use on the top of the center console of the passenger compartment of a vehicle
with a touch sensitive surface comprising an array of predetermined topographical features,
and the finger or a means held by the user Is guided along these features to follow the shape
of a character to be entered. In the example the topographic features are straight line sections
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arranged at the sides of a square but being half that long, and other lines closing 45°with the
sides and interconnecting the halving points of respective neighbouring sides, and straight
channels interconnecting opposite halving points of the sides. The user should use this preset
system of straight lines to draw the shape of a character to be entered. This arrangement
shown In Figs. 4 and 6 of the publication is sufficient for the user to draw all characters of the
English alphabet.

[0014] The user can sense the topographical features by touching them as they are formed
either as ridges or recesses along the entry surface, but it is rather difficult to realize the actual
position of the finger on the designated area only by haptic sensation, as the number of the
inear elements I1s 16 and without taking a glance at the touchpad it i1s difficult to establish at
what particular straight line the finger is located. The drawing of the shape of a character
requires special attention as the drawing of certain characters require the use of high number
of elementary lines (like the letter "k" or number "8") and the user can lose orientation unless
watches the touchpad. In case a visual control is required at the entry of the characters, the
advantage of writing without visual inspection will be lost.

[0015] The primary object of the invention Is to provide a data entry device of the direct data
entry type I.e. by which the required characters or functions can be entered in a direct way (i.e.
not by using any selection) that needs only a small manipulation area and in which a haptic
feedback assists the user in entering the correct movement combination associated with the
character to be entered, and In which the entry takes place between a sensed finger
movement session starting when a surface area i1s touched by a finger and lasts till the finger is
raised from the area.

[0016] For solving this object | have recognized If the thumb or the forefinger of a user Is
moved within a small region surrounded by a closed boundary line according to a previously
learned and exercised coded system of combination of elementary movements, then by using
conventional sensors that convert finger movements into electrical signals, a direct data entry
can be provided. The term "finger" used In the present specification covers also the thumb.
The learning of the movement combinations and the actual use of the combinations is
facilitated and entry errors are minimized by an appropriate haptic feedback when the finger
reaches respective special locations. In this way a very sensitive and easy to handle data entry
method Is obtained that i1s not tiring for the user owing to the need of small movements only.
Fingers are very sensitive to sense even the slightest touch, therefore If the special locations of
the haptic feedback are chosen In an appropriate way, then the use of character and data
entry will be easy to learn and practice.

[0017] A data entry device designed In the aforementioned way makes use of the fine nature
of the haptic or touch sensation and fine movement of the fingers and creates thereby a new
paradigm system that have yet unforeseeable data entry and utilization perspectives.

[0018] A drawback of this solution lies In, as it i1s the case In all systems utilizing a new
paradigm that one has to depart from conventional ways and has to learn something new, In
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the present case the gesture combinations. This Is facilitated if the respective characters are
associated with such combinations In a logical way, 1.e. a character I1s associated with
movement combinations that resemble writing the same character but in a greatly simplified
manner. Furthermore when new paradigms with new tasks appear, one has to weigh the ratio
of the associated advantages/drawbacks connected with learning the new system, and If the
advantages outweigh the difficulties, it will be worthwhile to learn it.

[0019] As an example reference can be made to Braille writing which Is also a system that Is
more difficult to learn than the suggested gesture combinations, and in spite of its difficulty it is
widely used.

[0020] The learning of the suggested gesture combinations iIs connected with a further
advantage, namely blind and partially sighted subjects can learn it fast and easily, therefore
such a data entry device will be appropriate also for their use because the haptic feedback
renders the visual control of the character entry unnecessary.

[0021] According to a further recognition following the ™writing” of the respective characters
with a gesture combination and prior to the entry of the next character it is sufficient If the

thumb or finger Is slightly raised or the pressure is decreased, then the entry of the next
character can be started.

[0022] The direct data entry by the use of elementary movement combinations takes place
without any moving element and it is only the finger of the user which is moved along a special
surface region on the upper surface of the device assigned to data entry, and in this region
special projections and/or recesses are formed at predetermined special positions that provide
haptic feedback for the finger when touched, and the movement of the finger is sensed and
converted into electric signals by touch sensors.

[0023] A further object of the invention is to utilize the device to provide the best service for the
user. In most of the cases data entry tasks occur in combination with other tasks, I1.e. when a
host equipment like a television set of a set top box or a projector should be controlled from a
remote location, the user has to enter data but he has also the task of controlling the
movement of the cursor on the remote screen, especially if he surfs of the web by a remote
controller.

[0024] Because the device has to fit in the palm of the user, and state-of-the art electronic
components are small, the same device can be utilized also as an air mouse or even as a

mouse If a flat plane surface Is available.

[0025] Therefore further objects of the invention are to make the device more user-friendly
and enable it for performing multiple functions.

[0026] The invention Is summarized in more detall in the attached claims.
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[0027] The data entry device according to the invention will now be described in connection
with examples in which reference will be made to the accompanying drawings. In the drawing:

Fig. 1 shows a simplified top view of a data entry field and its characteristic parts;

Fig. 2 I1s similar to Fig. 1 but the recesses are angularly displaced by 45°;

Figs. 3 and 4 are similar to Fig. 1 and 2 but the boundary is an ellipse;

Fig. 5 shows the top view of an enlarged detall of an embodiment of the data entry device;

Fig. 6 shows three tables illustrating exemplary combinations of elementary movements when
drawing letters, numbers and punctuation marks;

Fig. 7 I1s a schematic detail of a touch screen simulating a data entry filed with boundary,
recesses and centre;

Fig. 8 shows the schematic perspective view of a preferred device 1 for data entry;
Fig. 9 Is an enlarged view of a detall of Fig. 8;

Fig. 10 shows the device 1 of Fig. 8 when turned upside down to perform an air mouse
function;

Fig. 11 shows a detall of Fig. 10 used for realizing scroll commands;
Fig. 12 shows the device for side view and In section;
Fig. 13 shows a schematic block diagram illustrating operation in air mouse more;

Fig. 14 Is a similar perspective view of an embodiment of the device that performs additionally
the function of a conventional mouse;

Fig. 15 shows the perspective view of the device of Fig. 14 in an upside down position; and

Fig. 16 shows the side view of the device of Figs. 14 and 15.

[0028] Figures 1 to 4 show exemplary data entry fields defined over respective touch sensitive
areas on a stationary surface of a data entry device 1 limited by respective closed curved
boundaries. In Fig. 1 a circular boundary 10 is shown and the interior of the boundary 10
represents an associated data entry field 11. At end regions of the vertical and horizontal
diameters of the circular boundary 10 respective curved recesses 12, 13, 14 and 15 are
provided. In the middle of the data entry field 11 a centre region 16 I1s shown by a smaller
circle.

[0029] Fig. 2 differs from Fig. 1 In that recesses 12b-15b are formed at the end of two mutually
normal diameters of boundary 10b shifted by 45° from the position shown In Fig. 1. This
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arrangement might be useful if the shape of the device 1 renders the movement of the thumb
of the user more comfortable at the indicted orientation. The data entry field 11b 1s the same
as in Fig. 1 and so is the centre region 16b.

[0030] The boundary of the data entry field need not be circular, and the examples in Figs. 3
and 4 show elliptical boundaries 10c and 10 d respectively, wherein the ellipse Is turned by 45°
In the embodiment shown In Fig. 4 compared to that shown In Fig. 3. The recesses at the end
of the diagonals can be found in these embodiments as well.

[0031] Fig. 5 shows a preferred embodiment having the same basic configuration as shown In
Fig. 1 which i1s built on a top surface of the hand held data entry device 1 that has the shape of
a small remote controller, i.e. it can be held in a hand so that either the thumb or the forefinger
of the user can easily reach all points of the data entry field 11. Fig. 5 shows only a portion of
the device 1. A more detailed description of the device 1 will be provided in connection with the
figures. Close under the surface of the device 1 a touch sensitive zone 2 is provided In the
body of the device 1 indicated by hashed line, which zone 2 is preferably greater than the data
entry field 11 within the circular boundary 10. The data entry device 1 may have different
function buttons or zones away from the touch sensitive zone of which Fig. 5 shows only a
single control field 3.

[0032] For providing a haptic feedback for the user when he moves his finger in the data entry
field 11 a sensation should be provided at least when the finger reaches the boundary 10, and
when it Is on the centre region 16. Preferably further haptic feedback should be provided when
the finger reaches the special regions indicated in Figs. 1 to 5 by the recesses 12 to 15 at the
ends of the associated diameters. The haptic sensation can be ensured In several ways of
which Fig. 5 shows a plausible example. Here the data entry field 11 lies deeper than the
surface of the data entry device 1 away from the circular boundary 10. In Fig. 5 four isles 17,
18, 19 and 20 are defined in the data entry field 11, which are higher than the adjacent areas
of the date entry field 11. The inner and outer boundaries of each of the isles 17 to 20 are
preferably respective circular arc sections extending concentrically with the boundary 10. The
sides of the isles 17 to 20 extend In radial direction. The centre region 16 can be sensed by a
user when he feels all the four isles around the finger. Between the sides of the isles 17 to 20
diagonal channels are formed and between the outer arced sides of the isles 17 to 20 and the
boundary 10 respective arced channels are formed. These channels are indicated by the
empty arrows in Fig. 5. When the user places his finger on the data entry field 11, he can feel
when the finger touches the centre region 16 because then he feels all the four isles 17 to 20
around and without the need of looking at the data entry field 11 he can locate the centre
region 16 which is normally a starting position for data entry.

[0033] The user can move his finger from the centre region 16 along the four diagonal
channels, and he feels when during such a radial finger movement the finger reaches the
boundary 10. The presence of the recesses at the ends of the respective channels the
presence of the recesses 12 to 15 assist the user in sensing that the boundary 10 has been
reached. From this position the finger can be moved In either direction along one of the
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neigbouring arced channels till the next diagonal point is reached where he feels the presence
of the recess, and can continue movement either along the next arced channel or return to the
centre 16 along the diagonal channel at the recess sensed. After a short experience a user
can sense along which one of the available diagonal channels he wants to start entering a
character from the centre region 16, as the holding of the device 1 provides him sufficient
orientation which direction I1s up, down left and right. Furthermore he can also feel and
determine whether he wishes to move his finger in a clockwise or counter clockwise direction
from any one of the recesses. The only job he has to do for entering a character is to learn
what elementary movement combinations are associated with the respective characters. This
IS a quite simple job because the entry of any character includes combination of one or more
elementary finger movements that are either radial or guided circular movements along paths
with previously learned and during the movement actively sensed, therefore for entering a
character he has to move the finger along the previously learned combination of elementary
movements, and for doing that he does not have to take a look at the data entry field 11.

[0034] It is preferred If the entry of a character starts when the finger is placed on the centre
region 16 and the user has to move his finger along the predetermined combination of
elementary movements associated with the character to be entered, and the end of entering
the character he has to raise his finger from the data entry field 11. After the entry operation is
finished a processor connected with the touch sensitive zone 2 can associate the combination
of elementary movements sensed with a pre-stored table of combinations which are
associated with the respective characters. VWWhen the character has been selected in this way,
the processor can send it to a display or to a remote host device. According to a preferred
embodiment the entry of a character will start more definitely if the user has to slightly press
first the centre region 16 before the drawing of the gesture combination.

[0035] Fig. 6 shows tables a. b. and ¢ that give examples for the elementary movement
combinations how letters (table a) numbers (table b) and punctuation marks (table ¢) can be
drawn In the English alphabet. The selection between the tables can happen in several ways.
An easy way Is the association of the respective isles 17-20 with a function, and if the required
Isle Is pressed, then the gesture combination entered thereafter will mean the table selected by
the given isle. Functions can be chosen In other ways, e.g. If the user will start drawing the
gestures from one of the recesses 12 - 15 and not from the centre region 16 this can also have
a meaning of a function. A further possiblility for selecting a function can be the association of a
single elementary radial finger movement with a function.

[0036] As fingers are sensitive to rather small movements, the data entry field 11 can be quite
small, even as small as shown In Fig. 6 or smaller. This requires much smaller area than the
connection of insulated fields simulating the ITU-T standard. Moving a finger in a small area is
much less tiring than taking longer finger movements which was required in the cited prior
solutions.

[0037] In Fig. 5 the data entry field was shown as being sunken from the surrounding surface
of the device 1. Similarly definite tactile sensations can be obtained if the data entry field has
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an increased level compared to the surrounding of the device 1 as illustrated in the sketch of
Fig. 7 wherein device 21 has a shape similar to the device 1 of Fig. 5 but a similar data entry
fleld 22 1s extending out of the surface and it iIs not sunken as In case of the Fig. 5
embodiment. It i1s preferred that the central region 23 I1s a sunken circular recess. There Is no
need for the isles as after some practice users can learn the directions and can determine In
what radial direction they have to start movement.

[0038] To assist finding the special regions (the centre region 16 and the recesses 12-15) the
body of the device 21 can be provided with a small vibrator 24 shown In Fig. 7 with dashed line
as It iIs normally hidden in the body of the device 21. The processor that receives the electronic
signals when the user touches the data entry field 22 can be programmed so that it notices
when the finger reaches any one of the special regions and controls the vibrator 24 as long as
the finger I1s In that small region. Such a vibration can render the need of physically built
recesses unnecessary but it can assist even if the recesses are built and used. In a similar way
the positioning of the centre region 16, 23 can also be associated with a vibration.

[0039] The principle of entering characters/functions by predetermined gesture combinations
of radial and arced elementary movements can also be utilized in several different ways from
those shown In the preceding examples without departing from the essence which is the entry
of a character by the combination of elementary radial and arced finger movements wherein
the user is given a haptic feedback on the position of his finger.

[0040] There Is a rapid development In haptic technology and several solutions have been

published which allow the user to "feel” one or more predetermined portions of a screen which
IS otherwise flat.

[0041] A technology exists that conveys texture by vibrating the touch screen display panel
itself or by generating static electricity. "According to that technology ultrasonic vibrations are
used to convey tactile sensations by varying the friction between the touch screen display and
the user's finger. This technology enables tactile sensations - either smooth or rough, which
had until now been difficult to achieve - right on the touch screen display. Users can enjoy
realistic tactile sensations as they are applied to images of objects displayed on the screen”.
This technology was used mainly to make a picture "touchable” or to present the keys of a
keyboard on the screen.

[0042] By using that technology, it is possible that a data entry field 11, 23 described earlier be
not physically made on the surface of the data entry device but be provided in such a way that
the centre region 16, the surrounding boundary 10 and or the special positions where the
recess would be formed be substituted and represented by this technology, wherein the user
can sense with his finger where these special areas are located.

[0043] It is also possible that where the user places his finger for a longer time, a centre region
16 1s generated and the processor creates the boundary 10 with the data entry field 11 around
it. This technology has a great advantage because when the user has finished the data entry



DK/EP 3371678 T3

operation, the previously provided haptic structure can be removed and the whole touch
screen can be used for other purposes. On the other hand, each user has different hands and
fingers and the place where he can touch the screen in a most comfortable way can vary from
user to user. If the data entry field is generated around the position where the user places his
finger for a longer duration on the touch screen it will be the most comfortable for him at the
same time.

[0044] There are other solutions that can provide targeted haptic sensation on a screen,
where the height of the screen can physically "grow out” from the surrounding surface where
an appropriate electronic control is provided.

[0045] If the data entry method suggested by the present invention 1s combined with this
technology there will be no need to physically realize the data entry field with the closed curved
boundary, the centre field and the special positions along the boundary, because these can be
generated anywhere In an electronic way. In any case the data entry with the present invention
IS easy, requires a small space from the surface of the device, and by means of the haptic
feedback the writing can be made with much less typing errors and faster than with existing
data entry methods.

[0046] In the following preferred embodiments of the data entry device 1 will be shown, In
which the method according to the present invention can be carried out and which provides a
number of additional advantages for the user.

[0047] In Fig. 8 a specially design of the data entry device 1 I1s shown, which has a curved
shape that fits well in the palm of a human hand in which during use it is held. The device 1
has a curved body with respective upper and lower, 1.e. first and second parts 31, 32
Interconnected by an arced end portion 33. A gap 34 is formed between the outer portions of
the two parts 31, 32. On the top of the first part 31, where the body has about the maximum
width the data entry field 11 as shown In Fig. 5 is provided. Fig. 9 shows the enlarged
perspective view of the upper part 31 with the data entry field 11 thereon. The figure shows the
sunken design of the data entry field 11, from which the four isles 17 to 20 swell out. The
curved boundary 10 has the four recesses 12 - 15. The depth of sunken data entry field 11 Is
small, but sufficient to enable feeling the boundary 10 by the finger. The isles 17 - 20 stand out
from the plane of the sunken data entry field 11 and their height is somewhat below the level of
the outer surface of the first part 31, but their projection is sufficient for the user to feel their
presence and orientation when touching them by a finger that controls the data entry. The first
diagonal 35 between the isles extends in longitudinal direction of the device 10, and the
second diagonal 36 extends In transverse direction.

[0048] The data entry by using this embodiment is the same as described Iin the previous
embodiment. VWWhen the user places one of his fingers (forefinger or thumb) on the data entry
field 11, he will feel the position and location of the four isles 17 to 20, and he can thereafter
move his finger In accordance with the previously learned association rules between the
respective combinations of elementary movements and the data to be entered. The user can
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move his finger in any of the four directions along the diagonals 35, 36 in the channels formed
between the isles 17 - 20, and when reaching the end of a diagonal Is feed back to him by
sensing the presence of the associated one of the four recesses 12-15. Then he can choose In
which direction he wishes to move on and feels not only the boundary 10 as a guiding path, but
the finger senses the channel formed between the outer edges of the isles 17-20 and the
boundary 10. This feeling i1s more definite as if he would feel only the edge of the boundary 10,
and the presence of the guiding channels assist the user in more definitely sensing where his
finger moves. The movement continues along a channel portion until it arrives to the next one
of the recesses 12 - 15. The haptic feedback provides a perfect orientation on the actual
position. The presence of the vibrator 24 arranged In the body of the device further supports
the haptic feedback and orientation of the user.

[0049] The device 1 In the previously described design can be used as a data entry means for
a remote host device like a smart television set, a set top box or an internet television receiver
unit, a remote computer, a projector or any other smart device in which data entry might be
need from a remote position. The task of entering data is often combined with the need of
controlling the cursor on the screen or of a function of a remote or connected host device. For
such tasks the use of a mouse (wired or wireless) Is the best solution.

[0050] The device 1 has the data entry field 11 on the first part 31, which is slightly longer than
the second part 32. If the device 1 is turned Iin the hand of the user so that the previously lower
second part 32 will face upward, the free upper surface obtained In this way might enable
controlling and using the device 1 In a different mode, which is preferably an air mouse mode.

[0051] Figs. 10 to 12 show the device In this turned position. The longitudinal body of the
device has a central longitudinal axis 37 on the second 32 and a curved transverse border line
38. The transverse border line 38 designates the rear IImit of a manipulation area 39 within
which the forefinger or the thumb of the user can comfortably rest or move and reach any
portion. In a preferred embodiment along a part of the central axis 37 a recess 40 is provided,
and In the enlarged sketch of Fig. 11 it can be seen that the recess 40 has a field 41
continuously widening In frontal direction. The field 41 can be used to perform a scroll function.
It can be preferred if not only the width but also the depth of the recess 40 increases towards
the front end of the field 41. Such a design of the recess 40 provides a kind of haptic feedback
for the user when he touches the recess 40 and moves his finger along it, whereby he can
sense roughly the position of his finger. It i1s also preferred if the bottom of the recess 40 has a
coarse, roughened surface, so that the finger touching the recess 40 can feel when it is moved
along It.

[0052] Fig. 12 shows the side view of the device 1 which as a curved design and also shows
how the first and second parts 31, 32 fit to the rear body part 33. In the Interior space of the
rear body part 33 of the device 10 batteries 42 are provided to ensure the required energy for
the electronic circuits of the device 1. These circuits are small in size and have not been
llustrated separately.
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[0053] In the Inner side of the second part 32 close to the gap 34 a small sensor 43 is
arranged that can be a micro switch or any other displacement sensor, which has the task of
sensing when the two parts 31 and 32 are compressed. The material of the body and
especially of the parts 31 and 32 has a certain kind of flexibility, and when the manipulation
area 39 Is pressed at any position relative to the other part supported by the palm of the user,
this Is followed by a slight inclination of the two compressed parts, and this displacement is
sensed by the sensor 43. The turning on of the sensor 43 corresponds to a clicking with a
mouse, but this clicking is not position-dependent or field-dependent as in case of most mouse
designs, where clicking should be made when the finger presses a special button. The
differentiation whether a clicking takes the role of a left, central or right button iIs controlled
electronically as it will be described at a later part of the specification.

[0054] In the embodiment shown the second part 32 of the device 1 Is associated with the air
mouse function when it faces upward, and respective touch sensors 44, 45 are placed under
the manipulation area 39 and the recess 40 to sense the position of the finger when it is placed
or moved anywhere thereon. Alarger single touch sensor can take the role of both sensors 44,
45 and the differentiation serves only the ease of understanding. The touch sensors 44, 45 are
placed and visually hidden under the thin plastic cover sheet of the device 1 therefore they
have been illustrated by dashed lines.

[0055] Fig. 13 shows a schematic functional block diagram of the hand held device 1 when
performing the function of an air mouse. The device 1 Is In a wireless communication
connection with a remote host device 50 that has a wireless receiver 51 and a main unit with a
display screen 52 that the user watches when uses the device 1 as an air mouse. The host
device 50 can be any smart unit that can receive cursor control through the receiver 51. As
examples the host device 50 can be a set top box or a smart television set or a computer with
Internet access or a projector, etc.

[0056] The device 1 has an air mouse functional unit of conventional design that includes a
motion sensor 53, In which a gyroscope 54 and acceleration sensor 55 are arranged. The
motion sensor 53 has a virtual deflection control unit 56. The task of the motion sensor 53 Is to
generate cursor control signals that follow the yaw and pitch components of the movement of
the device 1. A driver 57 receives cursor control signals either from the motion sensor 53 or
from a processor 58 through a control unit 59 and the driver 57 Is connected to wireless
transmitter 38 that is communicating with the receiver 51 of the host device 50.

[0057] In this embodiment the user controls the movement of the cursor on the display screen
52 by his hand that holds the device 1 and places and/or moves his free finger on the
manipulation area 39 under which the touch sensors 44, 45 are located. In Fig. 13 the
manipulating area has been shown with hatched lines, and this includes main control field 61
and scroll field 36 (which corresponds to the recessed field 40 shown In Fig. 10). The main
control field 61 1s virtually divided into a left field 63 and a right field 64 divided preferably by
the central longitudinal axis of the second part 32. This separation can be a virtual separation
only, wherein distinction between the fields 63, 64 1s made only by software that evaluates the
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position signals received from the touch sensor 44 and the user will not physically sense where
the separation line extends. It is preferred if a small rib or recess 65 Is formed along the central
longitudinal axis 37 of the main control field 61, whereby when the finger moves along the main
control field 61 the user can feel where the rib 65 extends and he will know whether his finger
IS on the left or right field 63 or 64.

[0058] The touch sensor 44 under the manipulation field 39 can sense and differentiate
between the following events:

1. a. Whether a finger is in contact with the main control field 44;

2. b. Whether the finger contacts the left or the right field 63 or 64;

3. ¢. Whether the finger moves substantially parallel to the longitudinal axis along arrow 66;

4. d. Whether the finger moves so that the movement has a transverse component parallel
to the transverse axis shown by arrow 67/;

5. e. Whether the finger is at the scroll field 62 and where it contacts the scroll field 62;

6. f. It can also sense the direction, position and speed of the finger movements.

[0059] The signals sensed by the touch sensor under the main control field 61 are led through
ine 68 to the processor 58 which I1s preferably a programmable microprocessor, and the
signals under the scroll field 62 are also coupled to the processor 58 through line 69.

[0060] The processor 58 Is programmed so that it senses all of the listed events. Concerning
these events the term "contact” includes both the slightest touch that can be sensed by the
touch sensors and also a contact made with a predetermined threshold pressure force that can
be distinguished from an accidental touch. The threshold contact pressure might have
significance In providing safety of operation, or might express an intention that certain events
will be triggered only If a predetermined amount of pressure is exercised by the finger. When
event a. I1s sensed, the processor 58 activates the mouse control unit 59. This control means
that when a finger contacts anywhere the main control field 61, the mouse control unit 59 is
activated and as a consequence the driver 57 Is turned on and the cursor control is activated.
This also means when there is no finger on the main control field 61, there is no cursor control
and the cursor stays at the previously set position. In this function the use of a minimum
threshold contact pressure can be preferred so that the operation of the air mouse function
can be turned on In response to a well distinguishable pressure.

[0061] If the finger I1s not moved but only touches anywhere the main control field 61, the
cursor control signals of the motion sensor 53 are allowed to pass through the mouse control
unit 59 and reach the control input of the driver 57, and these signals will control the cursor of
the screen 52 of the host device 50, and the device 1 functions as a conventional air mouse,
l.e. the cursor follows the hand movements.

[0062] WWhen the event c. Is sensed, I.e. when the finger is moved In parallel to the longitudinal
axis 37, this i1s sensed by the processor 58 and it also determines the sense of the movement
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l.e. whether it Is directed upward or downward. The processor 58 evaluates the direction and
the speed of this longitudinal finger movement and also the distance of the momentary finger
position from the Initial positions, and generates a deflection control signal and this signal
controls the deflection control unit 56 In such a way e.g. that a downward finger movement
decreases the speed of the cursor deflection and an upward movement increases the same.
The term "speed” of cursor movement is an expression that means that in response to a unity
hand movement in any direction what distance the cursor will take. If the speed Is high, then
even slight hand movements result in speedy cursor movements, I.e. the cursor can be easily
controlled to take greater distances on the screen. VWhen the speed is low, then the same hand
movement will result in only a much decreased cursor movement, and the user can easily
manipulate around a smaller region on the screen to find a selected target. The cursor speed
control provided In this way renders the handling of the air mouse much more comfortable,
since the user can decide whether he wishes to move the cursor fast to a remote region on the
screen or he wishes to target a smaller position in a small region.

[0063] Assuming that the user wishes to manipulate in a fairly small screen area or he can
place his hand on a stable support and would prefer controlling the cursor by moving his finger
along the main control field 61 as If it was a touch pad, 1.e. he wishes to give up the air mouse
function, then he has a possibility to do so. This can be done by selecting the event e. I.e. the
user moves his finger also in transverse direction so that his movement has a component
along the transverse arrow 67. This event will be sensed by the processor 58 and In response
thereto the mouse control unit 59 gets a command to disconnect the motion sensor 53 from
the driver 57. At the same time the processor 58 generates from the finger movement on the
main control field 61 a touch pad control signal and transmits this signal through line 46 to the
mouse control unit 59 and this passes these control signals to the driver 57. From this moment
onwards the cursor will move as the finger moves on the main control field 61, and the hand
movements (l.e. movement of the device 1) will not move the cursor. This "touch pad mode”
will last as long as the user raises his finger from the main control field 61, and when he
contacts this control field 61 again, the air mouse mode will be activated. In between the cursor
remains frozen at the last position.

[0064] In case at any given cursor position the user wishes to carry out a scroll function, he
has to place his finger on the scroll field 62 which Is sensed by the processor 58 and will
control the cursor as the finger moves up or down along the scroll field 62.

[0065] In addition to these cursor control modes the conventional clicking function i1s also
avallable. When the user compresses the device 1 slightly 1.e. clicks, the displacement sensor
43 connected to the processor 58 Is activated. This activation is interpreted as a left mouse
button click if the finger is anywhere on the left field 63 and as a right mouse button click if the
finger 1s anywhere on the right field 64. A central mouse button click 1s interpreted If the
"clicking” occurs when the finger i1s on the scroll field 62. The distinction between these three
possibilities 1s controlled by the control unit 59 upon control from the processor 58 so that a
click selector 71 Is set in one of the three positions, which positions control respective mouse
Inputs of the driver 57 that generates standard left-, right- and central mouse button click
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signals towards the transmitter 60. In order to provide a haptic feedback concerning the
operation of the sensor 43 when the device 1 has been compressed, the small vibrator 24 (see
Fig. 7) can be operated for a moment when the sensor 43 has sensed a compression. In this
way the slight vibration indicates for the user that the clicking was successful.

[0066] In the described way the user has a freedom to control the movement of the cursor fast
or in a slower way and to give up the air mouse mode and use his finger to make fine
adjustments. Important to note that the placement of the device 1 on a stationary support is not
required In either one of the described modes, and the user is not bound to watch the screen
of the air mouse, which need not exist at all. The device 1 can be equipped with a screen |If
required for other functions that need a separate screen.

[0067] At the same time the device 1 fits comfortably in the hand of the user, and its handling
by a finger is very comfortable and not at all tiring.

[0068] It should be understood that the blocks described and illustrated in Fig. 14 represent
only the main functional units of the air mouse mode of the device 1, and almost all blocks can
be realized in a software route by an appropriately programmed micro controller.

[0069] Reference 1s made now to Figs. 14 to 16 in which a further embodiment of the present
Invention has been shown. Up to the present two different main functions of the hand held
device 1 have been shown, according to which it was used as a data entry device and as an
iImproved air mouse and. If one wishes to reduce the number of accessories that are normally
required to the handling of modern computers or smart devices, then one cannot forget about
the conventional mouse function. In this embodiment an example is shown how the previously
described two main functions (or any of the two) can be combined with a conventional mouse,
preferably an optical mouse.

[0070] This device 1 has substantially the same curved shape as shown In the previous
embodiments, 1.e. it has a slightly rounded shape that fits well in the palm of the user, and has
the curved rear body part 33 and the first and second front parts 31, 32 defining the gap 34
between them. In this embodiment a slightly curved support plate 72 is provided at the lower
region of the rear body part 33 which has two stable positions, namely a closed position when
its presence cannot be felt, i.e. its outer surface follows the outer surface of the rear body part
33 as shown e.g. in Fig. 12, and an open position as shown in Figs. 14 to 16. The support
plate 72 has a hidden hinge (not shown) that enables its opening and closing, but provides a
sufficient resistance against closing. It can be preferred if a sunken lock 73 Is provided that
prevents closure of the support plate 72 until it Is moved to an unlocked position when the
support plate 72 can be returned to its original position 1.e. In a recess 74.

[0071] At an appropriate region of the lower face of the first part 31 a mouse window 75 Is
provided, through which the light of a conventional optical mouse circuit /6 can pass to "see” a
stable surface of a mouse pad /7 placed on a table (Fig. 16).
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[0072] The hinged support plate 72 should have a slightly convex outer surface as the
streamlined, curved basic shape of the device 1 cannot be supported or moved in a stable way
of a plane surface of the mouse pad /7. In Fig. 16 it can be seen that the first front part 31 has
a slightly inclined fringe 78 around the edge of the mouse window 75, and this fringe 78 and
the curved lower surface of the open support plate 72 provide together a definite slidable
support for the device 1.

[0073] The processor 58 can sense when the support plate 72 i1s moved into open position and
then disables the air mouse function and enables the conventional mouse function through the
wireless connection between the device 1 and the remote host device.

[0074] In the embodiment using the conventional mouse function the previously described air
mouse control function and the data entry function can both be provided so that the touch
sensor 44 and optionally the recess 40 providing the scroll function can be at the front region
of the second front part 32 as illustrated in Fig. 15 and the touch sensitive zone 2 with the data
entry field 11 with the boundary 10 around it can be arranged at the rear part of the same
surface of the device 1. In conventional mouse function mode the previously described clicking
and scroll functions can be equally used, as then the touch sensor 44 is located at the area
which can be conveniently handled by the finger of the user. If the data entry mode is chosen,
the device 1 can be turned by 180" around a virtual vertical axis, and then the data entry touch
field 11 will take the comfortable front position, and the rear body part 33 will be the front end.

[0075] The data entry device according to the invention can be realized in several forms, sizes
other than shown In the exemplary embodiments and can be equipped with different electronic
circuitry.

[0076] From the foregoing examples it can be understood that the main function, 1. e. the date
entry mode takes such a small space that in the same ergonomically designed body of the
device circuits and components required for further functions can be arranged, whereby the
device can replace a number of gadgets which would be otherwise required for the convenient
handling of smart devices.
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Patentkrav

1. Dataindtastningsindretning til indtastning af forudbestemte karakterer med en
finger af en bruger og konvertering af karaktererne til en raekke af elektroniske

signaler der repraesenterer de indtastede karakterer, hvor naevnte

5 dataindtastningsindretning omfatter

10

15

20

25

30

- en bergringsfglsom zone (2) pa en udvendig flade deraf konfigureret til at

blive bergrt af fingeren af brugeren,

- en processor koblet til naevnte bergringsfglsomme zone for at detektere
nar den bergringsfglsomme zone bergres og fortolke elektroniske signaler

genereret af den bergringsfglsomme zone,

- processoren er programmeret til at genkende forudbestemte elementaere
fingerbevaegelser og forudbestemte kombinationer af naevnte elementaere
bevaegelser og til at associere hver af naevnte forudbestemte
kombinationer med forudbestemte karakterer, og efter at have detekteret
indtastningen af en forudbestemt kombination at levere raekken af
elektroniske signaler der repraesenterer den forudbestemte karakter

associeret med den genkendte forudbestemte kombination,
- hvor dataindtastningsindretningen er kendetegnet ved, at

- en overflade af dataindtastningsindretningen over en del af den

bergringsfglsomme zone (2) omfatter en lukket graense,

- naevnte lukkede graense (10) er konfigureret til at have mindst en haptisk
egenskab forskellig fra de haptiske egenskaber af dens omgivende omrade
hvorved fingeren kan definitivt detektere nar den lukkede granse bergres,
og den lukkede graense (10) er konfigureret til at have et indvendigt
omrade der udggr et dataindtastningsfelt (11), navnte dataindtastningsfelt
(11) er konfigureret til at have et centralt omrade (16) der har mindst en
haptisk egenskab forskellig fra de haptiske egenskaber af delen af
dataindtastningsfeltet (11) ud over det centrale omrade (16), hvorved
fingeren nar den bergrer det centrale omrade (16) kan genkende at veere
pa det centrale omrade ved hjeelp af et haptisk feedback baseret pa

naevnte forskellige haptiske egenskab,
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- [angs naevnte lukkede graense (10) den naevnte lukkede graense er
konfigureret til at tilvejebringe en flerhed af forudbestemte diskrete
specielle positioner (12, 13, 14, 15), som er konfigureret til at tilvejebringe
vderligere haptisk feedback nar fingeren nar en hvilken som helst af

naevnte diskrete positioner,
- 0og processoren (58) er programmeret saledes

- til at genkende nar det centrale omrade (16) bergres for en forudbestemt
varighed af fingeren og til at fortolke denne handelse som begyndelsen af
indtastningen af en forudbestemt karakter og fra det gjeblik er processoren
(58) programmeret til at starte med at observere og analysere
kombinationen af elementaere fingerbevasgelser sa laenge fingeren bergrer
dataindtastningsfeltet (11),

- og til at genkende nar fingeren er faerdig med at bergre
dataindtastningsfeltet og til at fortolke dette som slutningen af

indtastningen af den forudbestemte karakter,

- hvor de elementaere fingerbevaegelser er radial bevaegelser mellem det
centrale omrade (16) og en af en flerhed af forudbestemte diskrete
specielle positioner (12, 13, 14, 15) langs den lukkede graense (10) i en
hvilken som helst retning og buede bevaegelser langs den lukkede graense

(10) fra en speciel position til en tilgraeansende speciel position, og

- hver forudbestemte karakter der kan indtastes er associeret med en
kontinuerligt detekteret fingerbevaegelse langs den forudbestemte
kombination af pa hinanden fglgende elementaere fingerbevaegelser.

2. Indretningen ifglge krav 1, kendetegnet ved, at navnte forskellige haptiske
egenskab er hgjden/dybden af den lukkede graense (10) og/eller af det centrale
omrade (16) og/eller af den specielle position (12, 13, 14, 15).

3. Indretningen ifglge krav 1, kendetegnet ved, at navnte forskellige haptiske
egenskab er en elektrisk eller en mekanisk ekscitation af den lukkede graense (10)
og/eller af det centrale omrade (16) og/eller af den specielle position (12, 13, 14,
15).
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4. Indretningen ifglge et hvilket som helst af kravene 1 til 3, kendetegnet ved,
at naevnte lukkede graense (10) er en cirkel eller en ellipse og de specielle
positioner (12, 13, 14, 15) er gennemskaeringer af et par af gensidigt normale

diagonaler af cirklen eller ellipsen med den lukkede graense (10).

5. Indretningen ifglge krav 4, kendetegnet ved, at de navnte specielle
positioner er konfigureret til at ggre krumme recesser (12, 13, 14, 15) i en krum

linje af den lukkede graense (10).

6. Indretningen ifglge krav 4, kendetegnet ved, at indretningen er konfigureret
til at tilvejebringe respektive ger (17, 18, 19, 20) med forskellig hgjde omkring
det centrale omrade (16), hvor gerne er konfigureret til at blive separeret fra
hinanden med radiale kanaler langs naevnte diagonaler, og fra den lukkede
granse (10) af buede kanaler, hvor fingeren kan fornemme det centrale omrade
(16) som vaerende mellemzonen mellem gerne (17 - 20), og indretningen er

konfigureret til at detektere de elementaere bevaegelser langs naevnte kanaler.

7. Indretningen ifglge et hvilket som helst af kravene 1 til 3, kendetegnet ved at
have et langstrakt design der er konfigureret til at passe i en handflade af
brugeren og indretningen er konfigureret til at have en fgrste og en anden del
(31, 32) forbundet ved en ende af en krum endedel (33) og i deres forreste
omrade de fgrste og anden dele (31, 32) er separeret af et mellemrum (34), og
dataindtastningsfeltet (11) er tilvejebragt pa den udvendige flade af den fgrste del
(31) ved en position der kan tilgas af fingeren af en hand af brugeren der holder

indretningen.

8. Indretningen ifglge krav 7, kendetegnet ved at omfatte kredslgb af en

luftmus, og en udvendig flade af den anden del (32), modstaende den fgrste del
(31), er konfigureret til at tilvejebringe en bergringssensor (44) og indretningen
er konfigureret til at detektere nar den holdes med bergringssensoren vendende
vaek fra handfladen af brugeren og til at fungere som en luftmus nar den holdes
med bergringssensoren (44) vendende vaek fra handfladen af brugeren, og

indretningen er konfigureret til at detektere at indretningen er vendt om saledes

at dataindtastningsfeltet vender vaek fra handfladen og til at aktivere en
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dataindtastningstilstand nar indretningen vendes om saledes at
dataindtastningsfeltet (11) vender vaek fra handfladen.

9. Indretningen ifglge krav 8, kendetegnet ved, at en tryksensor (43) er
anbragt i en af de fgrste eller anden dele (31, 32), hvor tryksensoren er
konfigureret til fornemme nar de fgrste og anden dele (31, 32) trykkes mod
hinanden og til at generere et signal der svarer til et museklik i luftmustilstand og

til at udlgse en funktion i dataindtastningstilstand.

10. Indretningen ifglge krav 8 eller 9, kendetegnet ved at omfatte en vibrator
(24), som er konfigureret til, i dataindtastningstilstand, at generere en
vibrationsimpuls nar en hvilken som helst af navnte specielle positioner bergres

af fingeren.

11. Indretningen ifglge krav 8, kendetegnet ved, at navnte bergringssensor
(44) er konfigureret til at blive anbragt i alt vaesentligt omkring en langsgaende
akse (37) af den associerede del (31 eller 32), og er konfigureret til at blive
funktionelt delt i et venstre og et hgjre felt (63, 64) og langs den langsgaende
akse (37) en reces (65) er tilvejebragt med et associeret bergringsfglsomt
scrollfelt (62), og indretningen er konfigureret til at detektere at
bergringssensoren bergres af fingeren og nar bergringssensoren (44) bergres af
fingeren, indretningen er konfigureret til at afslutte luftmustilstanden og til at
tilvejebringe en cursorstyring styret af fingeren der bevaeger sig langs naevnte
venstre og hgjre felter (63, 64), og til at muligggre en scrollfunktion styret i

henhold til fingeren der bevaager sig langs scrollfeltet (62).

12. Indretningen ifglge krav 7, kendetegnet ved, at navnte dataindtastningsfelt
(11) er tilvejebragt taet pa en ende af en af de fgrste og anden dele (31, 32) og
en bergringssensor (44) associeret med en luftmustilstand er anbragt pa
overfladen taet pa den anden ende af den samme del (31, 32), og indretningen er
konfigureret til at detektere hvilken ende af indretningen er taettere pa enden af
den holdende hand, og indretningen er konfigureret til at aktivere
dataindtastningstilstanden eller luftmustilstanden afhaengigt af hvilken ende af

indretningen er taettere pa enden af den holdende hand, endvidere, pa den anden
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del (32, 31) teet pa endedelen (33) en haengslet stgtteplade (72) er tilvejebragt
der har en lukket position anvendt i dataindtastningstilstanden og
luftmustilstanden, og en aben position hvorved indretningen er konfigureret til at
blive placeret pa en hard, plan overflade og den hangslede stgtteplade (72) er
konfigureret til at tilvejebringe en stgtte, og vaek fra den hangslede stgtteplade et
musevindue (75) er tilvejebragt med en optisk mus (76) under det, og
indretningen er konfigureret til at detektere at indretningen er vendt i en position
saledes at den haengslede stgtteplade (72) og musevinduet (75) vender i en
nedadgaende retning, og indretningen er konfigureret til at udfgre funktionen af
en mus nar indretningen er vendt i positionen saledes at den haengslede

stgtteplade (72) og musevinduet (75) vender i den nedadgaende retning.

13. Indretningen ifglge krav 1, kendetegnet ved, at indretningen er konfigureret
til at associere visse bevaegelseskombinationer eller elementaere bevaegelser med
en funktion konfigureret til at aendre tilstanden af association mellem
kombinationen af elementaere bevaegelser og karaktererne som skal indtastes fra

bogstaver til tal eller til skilletegn eller bogstaver med minuskler eller versaler.



DRAWINGS

:.
o T
{ %
A= . -
. o * TR -~
ZuT ~
Qﬂﬂp %0\;

.
»
’l. ‘A -4 “\
! J* L -— . \
. Ve, .
ant o : Voo
¢ ! 3 N
R I R R RN LR R AR AR N ] 1---500 I R R f ooooooo
A ] $d
Tae - p . 1At
4 B g s
\ RPTE ’

"
v
S
f/-.-".r ",
w 1'
w
~.
PRI Py

—r—
—

v '“"

PR P S
o -
o e

13

N -
e
% ‘j
2
1 'j ‘;'
¥
;
s
lis lllll
{.

DK/EP 3371678 T3



DK/EP 3371678 T3

7

c-

%
'9."._,’ .
: & !
K

AR AR Y
L

s reeserm i

y g
I o =, i
I k.\k.-.wﬁ\.\.w.pn ‘.w_

e

&

AF .t.f KK K WKt
}\\ A
f&n i
.-.Lﬂht : -
L -\D‘l._ ' “»

e

A

Pl 4

a.

Fig. 6



3
81T
P 337167

/IE

DK

ig.



DK/EP 3371678 T3

m
o

-3l

3
wf? M~
Y o
S
\
W5
- | w./,f
g Y ./,
YN,
(Y
a..e
fﬂ AN
b .,./_
M,,_ R
(I\
/rJ n..__f_
. %
R
] Y
<I S ..v

Fig. 11

43

34

31

Fig. 12



DK/EP 3371678 T3

/I
DO o <
LN 1w




DK/EP 3371678 T3

317 75 =76 Fig. 14

Fig. 15

’7!1}3{'“ ;'



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - CLAIMS
	Page 21 - CLAIMS
	Page 22 - CLAIMS
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS

