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(54) Title: MEDICAL THERMOMETER AND METHOD FOR PRODUCING A MEDICAL THERMOMETER

(57) Abstract: A electronic medical thermometer (1) comprises a maincase (2) which is made substantially of transparent material.
The main-case thermometer (1) has a display element (6) for displaying the termperature and the maincase (2) has a display area
(7) through which the display element can be observed. The maincase (2) further has an additional transparent or translucent area

(8), through which an interior member such as a subcase (17) or the decorative sheet (27) are provided with a coloured or patterned

surface.



WO 02/16899 PCT/EP01/09302

Medical thermometer and method for producing a medical thermome-

ter

The invention relates to an electronic medical thermometer and
to a method for producing such a thermometer according to the

preamble of the independent patent claims.

Electronic medical thermometers are widely known and used. Usu-
ally, such thermometers consist of a housing made of plastic ma-
terial with a viewing window. An integrated electronic circuit
with a LCD display is arranged behind said window, so that tem-
perature values displayed on the display can be seen. In the
German utility model DEGM 298 20206 it has been proposed to use
a housing which is made of transparent material and which is
opacified on areas besides the viewing window. This thermometer
allows easy manufacturing while electronic parts which may be
unattractive to the user are hidden by the opacified portions of

the housing.

Japanese document JP 10-221176A proposes an electronic medical
thermometer having a sheathing case formed of a transparent
resin and an indicating part and a switch which are formed in an
unified body with resin. A disadvantage of this design is, that
between the window and the outer case, problems with respect to

density may arise.

Electronic medical thermometers today are not expensive and of-
ten, e.g. in families, each person has a personal thermometer.
It is therefore preferred to have a variety of medical thermome-
ters having different designs or colours. Differently coloured
or designed thermometers are also preferred in order to attract

a potential customer’s view.
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It is a drawback of known manufacturing techniques that it is
not possible to manufacture a variety of thermometers with dif-

ferent designs in an economic manner.

It is therefore an object of the present invention to provide an
electronic medical thermometer which may be economically manu-
factured and which at the same time allows to produce a variety
of thermometers having different designs, e.g. colours or pat-
terns. It is a further object of the invention to provide a

method for economically producing such a thermometer.

It is a further object of the present invention to provide a
thermometer which can be easily adapted to consumer’s design

preferences.

The above objects are solved with an electronic medical ther-
mometer and a method for producing such a thermometer according

to the characterising portion of the independent patent claims.

The thermometer comprises a maincase which has an elongated
probe portion with a tip. A temperature sensor is arranged in a
known manner within the tip, which is made typically of a con-
ducting material such as metal. The thermometer further com-
prises a display element, typically a LCD display for displaying

the temperature which is measured by the temperature sensor.

Within the maincase, there is arranged an interior decorative
member. The maincase has a transparent display area forming a
viewing window. The display element is arranged behind said dis-
play area. According to the present invention, the maincase has
at least one additional transparent or translucent area. The in-
terior decorative member is arranged in such a way behind the

additional transparent or translucent area that at least espe-
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cially a coloured, structured or patterned part of its surface
is visible through the additional transparent or translucent
area. This construction allows to make one standard maincase for
a variety of thermometers with different designs. Different de-
sign effects may be achieved by providing differently coloured,
patterned and/or structured interior members. The maincase may
be completely or partly transparent or translucent. A completely
transparent maincase will be most easy to manufacture and will

give visible access to the interior member.

An additional translucent area will lead to a thermometer where
the coloured parts of the interior member appear somewhat milky.
Of course, the display area remains transparent in the case of a

translucent additional area.

In a first preferred embodiment, the interior decorative member
is formed as a subcase. The surface of the subcase may be pro-
vided with different colours or patterns. With this embodiment,
a variety of thermometers having different appearances may be
made by providing one single type of maincase and a variety of

differently coloured/patterned subcases.

Because the maincase has an additional transparent or translu-
cent area, the colours or patterns of the subcase will be seen

through the maincase.

In a preferred embodiment, the subcase according to the first
embodiment is carrying the display element. The subcase may be
formed as a hollow body carrying an electronic circuit board
connected to the temperature sensor and to the display element.
The circuit board calculates the temperature based on a measure-

ment signal provided by the temperature sensor.
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The subcase can be particularly easily manufactured when it is
composed of an upper part and of a lower part which are con-
nected to each other and which form a hollow cavity in which the

electronic circuit board is arranged.

The subcase may be provided with an opening for a wire connect-
ing the temperature sensor with the circuit board and/or with an
opening for an electric contact to a power supply, e.g. a bat-

tery.

In further preferred embodiment, the decorative interior member
is provided with a viewing opening. The display element is visi-
ble through said oﬁéning. As the decorative member is included
in the maincase, it is not necessary to provide a physical win-
dow in this opening. The viewing opening is simply formed by a

hole.

This design leads to a plurality of advantages: as the maincase
is closed as such, there are no problems in view of density
against water or in view of removing dirt and bacteria from gaps

which may be formed between a housing and integrated windows.

The subcase at the same time is used to protect and cover the
electronic parts of the thermometer and to hold and position
these parts within the maincase. The LCD display can be seen
through the transparent maincasing and the opening in the sub-
case without the need of additional, inserted windows. Finally,
according to customer’s preferences, differently designed ther-
mometers can be easily provided by selecting the subcase with a

specifically coloured, structured or patterned surface.

The maincase preferably is closed with a closure member which is

connected to an open end of the main casing. The closure member
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may also be transparent. Within the closure member, there is
preferably arranged a power supply, e.g. a battery. A battery
may be positioned in a case having a similar surface colour or

structure as the subcase.

The interior decorative member is preferably arranged so that it
contacts at least partly the inner surface of the maincase. This
arrangement gives a coloured or patterned appearance to the

transparent maincase.

In a second embodiment of the present invention, the interior
decorative member is formed as a decorative sheet which is ar-
ranged between the maincase and an integrated circuit which car-
ries the display element. The decorative sheet may be coloured
or patterned in any desired way. The maincase and the integrated
circuit will be identical for all thermometers, while a variety
of decorative sheets allows to produce a variety of thermometers

having different appearances.

The thermometer according to the invention is especially easy to
produce. In a method according to the present invention, in
first step, a substantially transparent maincase is provided.
The maincase has a substantially closed surface, an elongated
probe portion with a tip and an open end opposite said elongated

probe portion.

In a second step, a decorative interior member is inserted into
the maincase. The open end of the maincases is finally closed
with a closing member. The closing member can be welded, e.g. an
ultrasonically welded to the maincase, such that there are no

problems in view of density.
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There are different ways to connect the temperature sensor ar-
ranged within the tip to the electronic circuit board. In a most
preferred way, a wire is attached to the circuit board before it
is inserted into the subcase. The wire is pushed through the
elongated probe portion and through an open and of said probe
portion when the subcase is inserted into the maincase. The
length of the wire is arranged in such a way that it extends
over the open end of the elongated probe portion. Once the sub-
case is inserted, the temperature sensor is attached to the
wire, fixed in a tip and the tip is attached to the open end of

the -elongated probe portion.

When a thermometer according to the second embodiment is pro-
duced, a decorative sheet is inserted between the subcase and

the maincase.

The invention will be more clearly understood with reference to

the following drawings which show two embodiments of the inven-

tion:

Fig. 1 shows an exploded view of the first embodiment of the
invention,

Fig. 2 shows a schematic view of the thermometer according to
the first embodiment of the invention,

Fig. 3 shows a schematic view of a thermometer according to
the second embodiment of the invention,

Fig.4 shows a perspective view of the thermometer according

to the first embodiment of the invention,



WO 02/16899 PCT/EP01/09302

Fig. 5 shows a cross sectional view through a thermometer of

the first embodiment of the invention,

Fig. 6 shows a cross sectional view through the maincase of

the first embodiment of the invention,

Fig. 7 shows a perspective view of a subcase according to the
invention,

Fig. 8 shows a cross sectional view through the subcase of
Figure 7,

Fig. 9 shows an exploded view of a thermometer according to

the second embodiment of the inventionland

Fig. 10 shows a cross sectional view through a thermometer ac-

cording the second embodiment of the invention.

Fig. 1 shows a thermometer in an exploded view. The thermometer
1 comprises a maincase 2 having a probe portion 3 with a tip 4.
A temperature sensor 5 (see Fig. 2) is arranged in tip 4. The
maincase is provided with a transparent display area 7. A dis-
play element 6 arranged behind the display area 7 (see Fig. 2 to

4) can be seen through the transparent display area 7.

According to the invention, the maincase 2 is provided with an
additional transparent area 8. According to the embodiment shown
in Fig. 1, the maincase 2 is integrally formed from a plastic
material. The maincase 2 forms a hollow body having a closed
surface 9 which is transparent over the entire surface 9. The

plastic material is typically ABS.
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A gubcase 17 forming an interior decorative member is inserted
into the maincase 2. The subcase 17 is formed of an upper part
19 and a lower part 20. A printed circuit board 10 (only sche-
matically shown in Fig. 1) is held between the upper part 19 and
lower part 20. The printed circuit board 10 is provided with a
LCD display element 6 (not visible in Fig. 1). The display ele-
ment 6 is visible through a viewing opening 21 in the upper part
19 of the subcase 17. The surface 18 of the subcase 17 is made
in a colour, e.g. yellow. The subcase typically is also made of

ABS.

The maincase 2 has an open end 14, through which the subcase 17
can be inserted. The open end 14 is closed with a closure member
13. The closure member 13 is also made of a transparent mate-
rial. A battery 12 (not shown in Fig. 1) may be included in the

closure members 13.

The subcase 17 is provided with an opening 23 for an electric
contact 11 (not shown in Fig. 1) for connecting the printed cir-
cuit board 10 to the battery 12. The subcase is provided with a
second opening 24 for a wire 22 (not shown in Fig. 1) for con-
necting the temperature sensor 5 to the printed circuit board

10.

The closure member 13 and the tip 4 are ultrasonically welded to
the maincase 2. It is also conceivable to glue the parts to each
other. A switch 15 is attached to the closure member 13 which

allows to turn on or off the thermometer 1.

Fig. 2 shows a perspective view of the thermometer 1 of the
first embodiment. The maincase 2 is entirely formed of transpar-
ent material, whereby a transparent area 8 extending along the

entire length of the thermometer 1 is formed. The subcase 17
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therefore can be seen through the maincase 2. The subcase 17 is
coloured, e.g. has a yellow surface. The maincase 2 is com-
pletely transparent. It is also conceivable to provide a
slightly coloured but still transparent maincase. Attractive
colour effects can be achieved by e.g. a slightly blue transpar-
ent maincase 2. A wire 22 connects the printed circuit board 10

to the temperature sensor 5.

Fig. 3 shows a second embodiment of the invention. An interior
decorative member in the form of a coloured sheet 27 is inserted
between the maincase 2 and a subcase 26 carrying a printed cir-
cuit board with a display element 6. The subcase 26 is not visi-
ble in Fig. 3 as it is covered by the sheet 27. A display ele-

ment is visible through a viewing opening 21 in the sheet 27.

Fig. 4 shows another perspective view of the thermometer 1,
where the visible subcase 17 has been omitted. The maincase 2
has a completely closed outer surface, so that no additional

windows for the display area have to be inserted.

Fig. 5 shows a cross sectional view of the thermometer according

to Fig. 1.

The upper part 19 and the lower part 20 of the subcase 17 en-
close a printed circuit board 10. The upper part 19 and the
lower part 20 are connected to each other by a snapping action.
It is also conceivable to weld or glue the parts together. The
display element 6 on the printed circuit board 10 is arranged
below the opening 21 in the upper part 19 of the subcase 17. As
the maincase 20 is transparent, the display element 6 can be
seen through the display area 7 in the maincase and the opening
21 in the subcase 17. A wire 22 is guided through an opening 24

in the subcase 17. An electric contact 11 is provided in an
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opening 23 of the subcase 17 for connecting the printed circuit

board 10 to a battery 12 arranged in the closure member 13.

The outer surface of the subcase 18 is designed in such a manner
that the subcase is firmly held within the maincase. The surface
18 of the subcase 17 contacts the inner surface of the maincase

2.

Fig. 6 shows a cross sectional view of the thermometer 1, where

only the outer shape of the subcase 17 is shown.

Fig. 7 shows a perspective view of the subcase 17. The subcase
17 consists of an upper part 19 and lower part 20. The opening
21 for the display element 6 is formed as a hole in the upper
part 17. The surface 18 of the subcase 17 is coloured. It is
also conceivable to provide the surface 18 of the subcase 17
with a pattern and/or with drawings which are attractive to

children.

Fig. 8 shows a cross sectional view of the subcase 17. The cir-
cuit board 10 is held between the upper part 19 and the lower
part 20 of the subcase.

Fig. 9 shows an exploded view of the second embodiment of the
invention. A decorative sheet 27 is inserted between the subcase
26 and the maincase 2. The subcase 26 is constructed in a simi-
lar way as the subcase of the first embodiment. Due to the deco-
rative sheet 27, it is not necessary to provide the surface of
the subcase 26 with a colour or a pattern. The same transparent
material as for the maincase 2 can be used to produce a lower
part 28 and an upper part 29 of the subcase 26 of the second em-

bodiment.
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Fig. 10 shows a cross sectional view through the first embodi-
ment. The decorative sheet 27 is inserted between the surface 18
of the subcase 28 and the inner surface of the maincase 2. The

sheet 27 contacts the inner surface of the maincase 2.

In order to produce the thermometer according to the invention,
the printed circuit board is first mounted in the subcase 17 or
in the subcase 28. The wire 22 extends form the subcase 17 or
from the subcase 28. The subcase 17 or the subcase 28 are in-
serted into the maincase 2, whereby the wire 22 is inserted
through the probe portion 3 and through its open end. The wire
22 extending from the probe 3 is then welded to temperature sen-
sor 5. The temperature 5 is attached, e.g. glued into tip 4. The
tip 4 then is welded or glued to the end of the probe portion 3.
The thermometer 1 is finally closed by connecting the closure 13

to the open end 14 of the maincase 2.
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Claims

1.

An electronic medical thermometer (1), comprising

a maincase (2) having an elongated probe portion (3) with a

tip (4),

a temperature sensor (5) arranged within said tip (4),

a display element (6) for displaying the temperature meas-

ured by said temperature sensor (5)

and an interior decorative member (17, 27) arranged within

gsaid maincase (2),

wherein said maincase (2) has a transparent display area (7)
and whereby said display element (6) is arranged behind said

display area (7),

characterised in that said maincase has at least one addi-

tional transparent or translucent area (8) and

in that said interior decorative member (17, 27) is arranged
behind said additional transparent or translucent area (8)
such that at least a part of its surface (18) is vigible

through said additional transparent or translucent area (8).

An electronic medical thermometer according to claim 1,
characterised in that the maincase (2) is transparent or

translucent over substantially its entire surface (9).
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An electronic medical thermometer according to one of the
claims 1 or 2, characterised in that the interior decorative

member is formed as a decorative sheet (27).

An electronic medical thermometer according to one of the
claims 1 or 2, characterised in that the interior decorative

member is formed as a subcase (17).

An electronic medical thermometer according to one of the
claims 1 to 4, characterised in that said interior decora-
tive member (17, 27) has a coloured and/or patterned surface
(18) visible through said additional transparent or translu-

cent area (8).

An electronic medical thermometer according to one of the
claims 4 or 5, characterised in that the subcase (17) in-

cludes said disgplay element (6).

An electronic medical thermometer according to one of the
claims 4 to 6, characterised in that said subcase (7) is
formed as a hollow body carrying an electronic circuit board
(10) connected to said temperature sensor (5) and to said

display element (6).

An electronic medical thermometer according to claim 7,
characterised in that said subcase (17) comprises an upper
part (19) and a lower part (20) which are connected to each
other and between which a hollow cavity is formed, in which

the electronic circuit board (10) is held.

An electronic medical thermometer according to one of the
claims 4 to 8, characterised in that the subcase (17, 27)

has an opening (24) for a wire (22) connecting said tempera-
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11.

12.

13.

14.
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ture sensor (5) with said electronic circuit board (10)
and/or an opening (23) for an electric contact (11) connect-

ing said circuit board with a power supply (12).

An electronic medical thermometer according to one of the
claims 1 to 8, characterised in that the interior decorative
member (17, 27) is provided with a viewing opening (21), the

display element (6) being visible through said opening (21).

An electronic medical thermometer according to one of the
claims 1 to 9, characterised in that the maincasing (2) is
closed with a closure member (13) connected to an open end

(14) of the maincasing (2).

An electronic medical thermometer according to claim 11,
characterised in that said closure member (13) is transpar-

ent.

An electronic medical thermometer according to one of the
claims 1 to 12, characterised in that the surface of the in-
terior decorative member is at least partly in contact with

the inner surface of the maincase (2).

A method for producing an electronic medical thermometer,
especially according to one of the claims 1 to 13, compris-

ing the steps of

- providing a maincase (2) having a substantially closed
surface (9) with a display area and at least one addi-
tional transparent or translucent area (8), an elon-
gated probe portion (3) with a tip (4) and an open end
(14),

- providing an interior decorative member (17, 27),
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- inserting said interior decorative member (17, 27) into

gaid maincase (2),
- closing said open end (14) with a closing member (13).

A method according to claim 14, characterised in that the
decorative interior member is formed as a subcase (17) car-

rying an electronic circuit board (10).

A method according to claim 5, characterised in that said
subcase is provided with a wire for connecting the tempera-
ture sensor to the electronic circuit board, wherein said
wire (22) is introduced to said elongated probe portion (3)
and thereafter connected to a temperature sensor (5) at-

tached or attachable to said tip (4).

A method for producing an electronic thermometer according
to one of the claims 14 or 15, characterised in that the
decorative interior member is formed as a decorative sheet

(27) inserted into said maincase (2).
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