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The invention concerns a method and a device for producing symbols, such as Braille, in thermoplastic material. The plastic material
according to the invention is brought to its softening temperature at the point intended for a symbol and the softened point is raised to form
a symbol embossed on the surface of the material. This may be done by miniature hot air jets, for example.
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A method and a device for producing symbols or shapes

This invention concerns a method and a device for producing
symbols or shapes, and, more specificly but not exclusively,
for producing writing for the blind, otherwise known as
Braille.

These days Braille can be produced in several different
ways. At its most simple, a stylus is used to press a
special writing paper into pits in a plate under the paper,
thus forming raised dots. This method is slow and time-
consuming because the text must be produced in a mirror
image, as the writing is read on the other side of the paper
from that on which the writing is produced.

Other known methods include mechanical and electric
typewriters. Mechanical typewriters need to apply great
force to produce the raised dot patterns on the paper.
Mechanical machines in particular are heavy and not easily

portable.

More advanced systems are also known in which the basic
principle is to use stylus-like equipment, as in the system
described above, to fashion the desired symbols or embossed
patterns in the special writing medium. These systems are
printer—type systems. A fundamental feature of all of the
above—mentioned systems is that the symbols made with them
are permanent and it is impossible to edit the text and to

remove errors, for example.

Another well-known system is a device in which the symbols
are formed by protruding pins, which are directly identified
in order to read the text. Editing is possible, but the
disadvantages of the system are, for example, the expense of
the device per symbol and the fact that no permanent output
is created, even though such may be desired. Instead, the
symbols are replaced by new ones as the writing progresses.
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The purpose of the current invention is to produce a method
and a device capable of forming the desired symbols in the
writing medium at a reasonable price and, if necessary, of
erasing the symbols from the medium either continuously or
automatically, or at specific points and in a variety of
ways, after which the medium can be re-used for the same

purpose.

An additional purpose of the invention is to apply its
concepts to the production of symbols, shapes and three-
dimensional forms other than Braille.

The above-mentioned and other benefits and advantages of the
invention are achieved in the ways presented as
characteristic of the invention in the attached patent

claims.

The invention will now be described in more detail with

reference to the attached drawings, in which

Figure 1 presents, in simplified plan view, the basic
principle of the device developed to implement the method

according to the invention, and

Figure 2 presents a schematic side view of the device

according to Figure 1.

The basic concept of the invention is that texts or shapes
can be formed, by a method and a device according to the
invention, on a thermoplastic material. An essential part of
the basic concept is that the material can be made to change
its form by heating it at specific places to approximately
its softening temperature, and by subjecting the heated
places to a force sufficient to fashion an identifiable
raised symbol protruding from the surface of the material.

An essential principle of one embodiment of the invention is
that the plastic material is heated in precise places, most
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usually in points, particularly when Braille is produced by
the method and device according to the invention. When the
method and device of the invention are used to make larger
symbols or shapes, it may be advantageous to use a larger

heating area than points.

In order to produce the above-mentioned solutions according
to the invention, the following exemplary types of solutions
can be applied. Hot air jets can be used for
forming/heating, making it possible for the heating, the
forming of the symbols and the subsequent cooling to take
place in a very short period. In practice, the two first
phases are carried out simultaneously and the third phase,
cooling, takes place immediately afterwards.

As an example of other means and equipment, it is possible
to use a drum—-like device equipped with hot spots at the
desired points, through which heat is transferred to the
output material either by physical contact or by radiation.
In this case, a separate phase is required to form the
heated points into identifiable shapes. This phase can be
assisted by positive or negative pressure applied to the

output material, as is later explained.

A third option is to use heated stylus devices, which are
brought into contact with the particular output material,
causing the material to soften at the points of contact. At
the same time, the stylus devices press the material into
the appropriate symbol. If so desired and when so needed, a
cooling phase may be linked to the use of the stylus

devices.

Figure 1, showing a sheet-like material 1 on which
symbols/shapes can be made, illustrates the principle of one
embodiment of the invention. The sheet-like material 1 may
be continuous (as shown in Figure 1) or cut into separate
sheets (as normal-sized sheets of writing paper) and may be

made of a suitable plastic material.
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According to one embodiment of the invention, presented in
principle in Figure 1, the continuous material 1 travels
from right to left, moving in the same manner as the ribbon
in a normal typewriter, one symbol at a time. The symbol is
formed in this case by a desired configuration of '"nozzles"
3 making up the dot matrix 2 which are activated or not
activated according to a given program. When the nozzles 3
are activated, they direct a jet of hot air against the
sheet 1 for a desired time period. The nozzles can be
configured as desired in such a matrix form that suits the
purpose. The two by four dot matrix presented is one

possibility.

The task of the air jet is threefold. First, it heats the
material to the softening temperature or somewhere near it.
Second, the pressure of the air jet raises the softened
point so as to form a Braille dot. Third, the heat of the
air jet is stopped, after which the jet cools the plastic
material until it reaches a state in which it keeps its
shape. Naturally, cooling can be carried out in other ways
as well. Thus, the area raised into dots forms tangible
symbols that can be read with the fingers.

Tf there is a need for writing on separate sheets of
material, in the same manner as with a normal typewriter, it
is possible to use a mobile writing head 2 containing a
nozzle matrix 3, as described above, or some other suitable
heating method. The symbols will be written in the same way
as above, one character at a time from left to right, using
the mobile writing head. The writing head 2 and the matrix
can be moved in any suitable way whatsoever by using normal
mechanisms known from matrix printers or typewriters, for

example.

In the third embodiment we start from the premise that the
writing mechanism can be selected, as desired, to encompass
any possibility ranging from one dot to a dot complex
covering the entire output area. It is clear that the
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selection criteria are speed, price and suitability. The use
of one "nozzle" is a slow, though inexpensive way of making
characters or other symbols, whereas a nozzle system
covering the entire sheet is an expensive, but quick way to
solve the problem. The best end result is indeed somewhere
between these two embodiments.

TIn the method and device according to the invention, it is
possible to use a solution for forming dots, or as an aid in
forming them, whereby negative pressure is used on that side
of the material from which the dots protrude, or
correspondingly, positive pressure is used on the opposite
side to perform the final raising of those points which have
been rendered malleable by heating into readable raised
dots. There is indeed reason to use this method when such
heating methods are used which, by themselves, are not
capable of shaping the dot-like points of softened material.
This can be arranged according to the invention by designing
the structure so that the continuous or separate sheet is
enclosed in a space in which positive or negative pressure
pulses are sufficient to perform the above-mentioned task.

The situation mentioned above is illustrated schematically
in Figure 2, a side view of a device according to this
invention, in which a continuous sheet 1 passes through a
chamber-like part 5 which has been added to the parts shown
in Figure 1. Positive pressure, which enters the chamber 5
by a connector, raises the heated points of the sheet
material 1. Correspondingly, negative pressure can be
applied to the space above the material 1. Positive and
negative pressure pulses do not need an air-tight container
5; rather a space with restricted air flows is sufficient.
This being the case, the openings through which the material
1 travels do not need to be completely air-tight.

Another significant benefit of the method and device
according to the invention is that the writing material can
be re-used. This characteristic is possible because an
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essential feature of thermoplastic material is a certain
"memory" of its earlier state. Therefore, by heating the
material, upon which symbols have already been produced, to
a certain temperature, it reverts to its former state and
can be re-used for writing. In Figure 1, this kind of
"reverting device'" is marked with the reference number 4. If
so desired, the device 4 can also contain rolls or
corresponding equipment which can assist in the reversion
process. The device 4 should be placed at the point of entry

of the writing material 1.

A second alternative is that the writing head itself carries
out the heating of the material, enabling the retraction of
the old symbols before it again heats the material in order
to form symbols. If required, cooling can be carried out as
an intermediate phase, so that the material is suitable for
creating new symbols. Symbol removal can occur one dot at a
time, or one Braille character at a time or in larger
groups. When needed, it is possible to use the same
equipment for removing the symbols as is used for creating
new symbols. As described above, it is also possible, if
necessary, to use mechanical devices to assist the removal

of symbols or the reversion of the entire output material.

Very many plastic grades, which are so-called thermoplastic
types having a characteristic softening temperature, are
suitable for use as writing materials in accordance with the
invention. With regard to the choice of softening
temperature, it is beneficial to use a material whose
softening temperature is quite low, but not so low that the
material changes its shape in ways that are not intended.

The method and device according to the invention can also be
applied to the production of other symbols than dots, for,
depending on the control system, the same principle applies
equally well to the production of shapes. Thus, for example,
the same system of hot air nozzles or other heating
equipment is used to heat larger areas than points to the



WO 95/34429 PCT/FI95/00333

10

7

softening temperature, either at one time or in several
phases, producing larger shapes than dots in the writing
material. For example, one can proceed so that the heating
of the material and the application of pressure alternate,
and the final shape is the result of a series of phases. As
an additional phase, it is possible to use the dimensions of
the raised shapes to control the next work phase.

The invention is described above at the level of principles,
so that anyone who has worked in technology will understand
that several different methods can be used in practical

applications.
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Claims

1. A method of producing symbols and shapes, such as
Braille, by the selective heating of certain parts of the
writing sheet, characterized in that the writing sheet is
made of thermoplastic material, and that selected parts of
this sheet are heated to the softening temperature, and that
symbols or shapes are formed in the heated parts of the
sheet by changing the form of the sheet.

2. A method according to claim 1, characterized in that
raised dots or other symbols are formed in the writing sheet
by the precise blowing of heated air at an area where a
symbol, such as a dot, is to be formed, until the plastic
material has reached its softening temperature.

3. A method according to claim 1, characterized in that
raised dots or other symbols are formed in the writing sheet
by using heated stylus devices to selectively heat the
writing sheet and to raise the symbols from the surface of
the sheet.

4. A method according to claim 1, characterized in that
raised dots or other symbols are formed in the writing sheet
by heating the area where a symbol, such as a dot, is to be
formed by means of precisely directed radiation or
convection heat, until the plastic material has reached its
softening temperature.

5. A method according to claims 1 or 4, characterized in
that, at those parts of the plastic material where the
softening temperature has been reached, dots or other
symbols are raised from the surface with the help of
negative pressure on one side of the sheet or,
correspondingly, positive pressure on the other side.

6. A method according to claims 1 or 2, characterized in
that raised dots or other symbols are produced by blowing
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heated air at a part of the sheet where a symbol is to be
formed with a force that is sufficient to raise the symbol
up from the surface of the sheet.

7. A method according to any of the previous claims,
characterized in that the production of new symbols requires
the removal of the symbols made earlier in the plastic
material by subjecting the plastic material to heat
treatment.

8. A device for producing symbols and shapes, such as
Braille characters, on a writing sheet, characterized in
that it comprises a system (3) for the precise heating of an
area where a symbol is required and equipment for raising
the symbol from the surface of the sheet.

9. A device according to claim 8, characterized in that the
system (3) is of a type which itself creates the force
necessary to raise the symbols so that they protrude from
the sheet.

10. A device according to claim 9, characterized in that the
system (3) comprises nozzles for the precise blowing of
heated air to the precise part of the sheet where the
symbols are to be formed, or that the system (3) is composed
of heated stylus devices.

11. A device according to claim 8, characterized in that the
equipment for raising the symbols from the surface of the
sheet includes positive pressure and/or negative pressure

devices.

12. A device according to any of the claims 8-11,

characterized in that it includes equipment for obliterating
the symbols previously produced in the material, so that the

material can be re—used.

13. A device according to claim 12, characterized in that
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the equipment for obliterating the used material includes
heating equipment, so that the said equipment may be formed
from the system (3) itself and may possibly be a roll

device.

14. The use of plastic material, which reverts to its
earlier form under heat treatment, for producing symbols and

shapes such as Braille.
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