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(54) ELECTRONIC THERMOMETER

(57)  An object of the present invention is to provide
an electronic thermometer in which without using a spe-
cial display in a manufacturing process, or increasing a
digit number of a display on a main body of a thermom-
eter, it can be confirmed whether or not a value of a digit
lower in order than a digit displayed as a body tempera-
ture to a measuring person is adjusted within a prede-
termined adjustment range. Moreover, another object of
the present invention is to provide an electronic ther-
mometer in which by using a display section with a digit
number smaller than that of all information to be dis-
played, all the information to be displayed can be dis-
played.

To attain the object, the present invention com-
prises temperature measurement means for generating
a temperature measurement signal based on a temper-
ature of an object under temperature measurement;
computation means for computing the temperature of
the object based on the temperature measurement sig-
nal in a predetermined computation digit number; dis-
play means for displaying the temperature computed by
the computation means in a predetermined display digit
number smaller than the predetermined computation
digit number; first display control means for displaying
the temperature computed by the computation means
from a highest digit to the predetermined display digit in
the display means; and second display control means
for displaying at least the temperature in a digit not dis-

played in the display means by the first display control
means among the temperature computed by the com-
putation means.

According to the present invention, there can be
provided an electronic thermometer in which without
using the special display in the manufacturing process,
or increasing a digit number of a display on a main body
of the thermometer, it can be confirmed whether or not
the value of the digit lower in order than the digit dis-
played as the body temperature to the measuring per-
son is adjusted within the predetermined adjustment
range. Moreover, according to the present invention,
there can be provided the electronic thermometer in
which by using the display section with the digit number
smaller than that of all information to be displayed, all
the information to be displayed can be displayed.
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Description

Technical Field

[0001] The present invention relates to an elec-
tronic thermometer such as a clinical thermometer of
emission type.

Background Art

[0002] Electronic thermometers such as a ther-
mometer for measuring temperature of water or air and
a clinical thermometer for measuring a body tempera-
ture by selecting an armpit, oral cavity, ear canal, and
the like of a human body as a measurement site have
heretofore been proposed. In the thermometer for
measuring the water or air temperature, and the clinical
thermometer for measuring the body temperature by
the armpit or the oral cavity of the human body use tem-
perature sensors such as a thermistor are used. More-
over, in the clinical thermometer which uses the ear
canal as the measurement site, infrared sensors such
as a thermopile are used as a sensor for detecting infra-
red radiation from the ear canal.

[0003] Generally, there is a dispersion in individual
electric characteristics in the sensors such as the ther-
mistor and thermopile used in the electronic thermome-
ters, and therefore outputs of which individual sensors
need to be adjusted in order to constitute a thermome-
ter with a predetermined precision.

[0004] To solve the problem, the present applicant
has proposed PCT/JP98/04260 in a clinical thermome-
ter of emission type in which output of the thermistor or
the infrared sensor is adjustable. In the emission type
clinical thermometer infrared radiation from an object to
be measured is guided by a light guide tube, the radia-
tion in detected by infrared sensor (first infrared sensor),
the temperature of the infrared sensor is measured with
a temperature-sensitive sensor (first temperature-sensi-
tive sensor), and by using a second infrared sensor and
second and third temperature-sensitive an influence of
a temperature difference between the light guide tube
and the infrared sensor is compensated for by using a
second infrared sensor and second and third tempera-
ture-sensitive sensors, so that the temperature of an
object whose temperature is to be measured is
obtained. There is provided adjustment means to adjust
respective outputs of the first and the second infrared
sensors and the first to the third temperature-sensitive
sensors. A higher-precision emission type clinical ther-
mometer is provided by adjusting the dispersion of the
electric characteristics of each sensor with the adjust-
ment means in a manufacturing process.

[0005] As described above, in recent years, such
higher-precision clinical thermometers have been
demanded. In order to provide the clinical thermometer
with a higher precision, even a value of a digit lower in
order than a digit number displayed as a body tempera-
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ture to a user of the thermometer needs to be adjusted
within a predetermined range. For example, in a clinical
thermometer designed to display the body temperature
to a 1/10 digit value, the digit value of 1/100 of the body
temperature is adjusted within the predetermined
range.

[0006] However, there are problems that, in order to
confirm whether or not the value of the digit lower in
order than the digit number displayed as the body tem-
perature to the user of the thermometer is adjusted in
the predetermined range a special display which is able
to display even the value of the digit lower than that on
the main body of the clinical thermometer is used in the
manufacturing process, separately from a display on the
main body of the clinical thermometer, and that the
number of digits of the display on the main body of the
clinical thermometer has to be increased to obtain the
lower digit which is not usually displayed. There are
necessary only for adjustment in the manufacturing
process, and cause an increase in a product cost.
[0007] Moreover, in case where the number of digits
necessary for display differs for usual use and special
use and the number of display digits necessary for the
usual use which is required more frequently is smaller
than the number of display digits necessary for the spe-
cial use which is required less frequently, a display sec-
tion needs to be constituted and adapted for the larger
number of digits notwithstanding the fact that the fre-
quency of use is low.

[0008] For example, in the clinical thermometer,
three-digit display such as 37.2°C is sufficient in a gen-
eral clinical thermometer. However, four-digit display
such as 37.24°C is required for a clinical thermometer
for women' use to record a periodical subtle change of
the body temperature. Therefore, if the same clinical
thermometer is used both for the general clinical ther-
mometer and the clinical thermometer for women's use
a four-digit display section is necessary, although a
three-digit display section is sufficient for the usual use.
This causes an increase in cost. Therefore, a clinical
thermometer which can display a four-digit temperature
using the three-digit display section is demanded.
[0009] It is an object of the present invention to
solve the aforementioned problem, and to provide an
electronic thermometer which is able to display all infor-
mation to be displayed using a display section having a
digit number smaller than that of the all information to be
displayed.

Disclosure of the Invention

[0010] As a characteristic of the present invention
for attaining the aforementioned object, the invention
according to claim 1 provides an electronic thermome-
ter including: temperature measurement means for gen-
erating a temperature measurement signal based on a
temperature of an object under temperature measure-
ment; computation means for computing the tempera-
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ture of the object in a predetermined computation digit
number based on the temperature measurement signal:
display means for displaying the temperature computed
by the computation means in a predetermined display
digit number; and digit shift means for changing a dis-
play digit of the temperature computed by the computa-
tion means for displaying on the display means.

[0011] In the invention according to claim 2, the pre-
determined computation digit number of the computa-
tion means is larger than the predetermined display digit
number of the display means, and the digit shift means
switches first display for displaying upper digits of the
predetermined computation digit number computed by
the computation means, and second display for display-
ing lower digits of the predetermined computation digit
number computed by the computation means.

[0012] In the invention according to claim 3, the
digit shift means alternately switches the first display
and second display.

[0013] In the invention according to claim 4, the
digit shift means selects either one of the first display
and the second display.

[0014] In the invention according to claim 5, the dis-
play means includes a plurality of decimal point display
sections for displaying a decimal point, and the digit shift
means switches a position of the decimal point between
the first display and the second display.

[0015] In the invention according to claim 6, the dis-
play means includes only one decimal point display sec-
tion, the decimal point display section is turned on in the
first display, while the decimal point display section is
turned off in the second display.

[0016] In the invention according to claim 7, the
electronic thermometer is an electronic clinical ther-
mometer for measuring a body temperature, the com-
putation means computes the body temperature in
Centigrade four digits from a digit of 10 to a digit of
1/100, the predetermined display digit number of the
display means is three digits, and the digit shift means
displays upper three digits of the Centigrade four digits
in the first display, and displays lower three digits of the
Centigrade four digits in the second display.

[0017] In the invention according to claim 8, the
electronic thermometer is an electronic clinical ther-
mometer for measuring a body temperature, the com-
putation means computes the body temperature in
Centigrade four digits of a digit of 10 to a digit of 1/100,
the predetermined display digit number of the display
means is three digits, and the digit shift means displays
upper three digits of the Centigrade four digits in the first
display, and displays lower one digit of the Centigrade
four digits in the second display.

[0018] In the invention according to claim 9, the
electronic thermometer is an electronic clinical ther-
mometer for measuring a body temperature, the com-
putation means computes the body temperature in
Fahrenheit five digits from a digit of 100 to a digit of
1/100, the predetermined display digit number of the
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display means is four digits, upper four digits of a com-
puted value are displayed in the first display, and at least
three lower digits of the computed value are displayed in
the second display.

[0019] In the invention according to claim 10, the
electronic thermometer is an electronic clinical ther-
mometer for measuring a body temperature, the com-
putation means computes the body temperature in
Fahrenheit five digits from a digit of 100 to a digit of
1/100, the predetermined display digit number of the
display means is four digits, upper four digits of a com-
puted value are displayed in the first display, and lower
one digit of the computed value is displayed in the sec-
ond display.

[0020] In the invention according to claim 11, a dis-
play mode of the first display is different from a display
mode of the second display.

[0021] In the invention according to claim 12, the
display mode of the first display is a lighting display of a
body temperature, and the display mode of the second
display is a blinking display of the body temperature.
[0022] In the invention according to claim 13, the
electronic thermometer includes an operation switch for
outputting a measurement start signal to start a body
temperature measuring operation by a predetermined
operation, and operation pattern detection means for
detecting whether or not the measurement start signal
has a predetermined pattern, and the display is
switches based on a detection result of the operation
pattern detection means.

[0023] In the invention according to claim 14, the
measurement start signal to be detected by the opera-
tion pattern detection means is a signal generated dur-
ing a measurement start operation by the operation
switch.

[0024] In the invention according to claim 15, the
measurement start signal to be detected by the opera-
tion pattern detection means is a signal generated in a
display state of the measurement result after tempera-
ture measurement.

[0025] In the invention according to claim 16, the
predetermined pattern of the measurement start signal
is a pattern in which the measurement start signal con-
tinuously lasts for a predetermined time or more.
[0026] In the invention according to claim 17, the
predetermined pattern of the measurement start signal
is a pattern in which a signal lasting for a predetermined
time or more is continuously generated at a predeter-
mined time interval.

[0027] In the invention according to claim 18, the
predetermined pattern of the operation signal is a pat-
tern in which a signal lasting for a predetermined time or
less is continuously generated at a predetermined time
interval.

[0028] In the invention according to claim 19, the
predetermined pattern of the operation signal is a pat-
tern in which a first signal lasting within a first range of
time, and a second signal lasting within a second range
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of time are continuously generated at a predetermined
time interval.

Brief Description of the Drawings

[0029] Fig. 1 is a block diagram of a clinical ther-
mometer of emission type according to one embodi-
ment of the present invention, Fig. 2 is an outer
appearance of the emission type clinical thermometer
according to one embodiment of the present invention,
Figs. 3(a) to (g) show examples of announcement
modes of the emission type clinical thermometer
according to one embodiment of the present invention,
Fig. 4 is a flowchart of the emission type clinical ther-
mometer according to one embodiment of the present
invention, Fig. 5 is a timing chart of an operation signal
according to one embodiment of the present invention,
wherein (a) shows a signal of predetermined pattern,
and (b) shows an example of a signal of generation pat-
tern. Figs. 6(a) and (b) show one example of a display in
another embodiment of the present invention, Fig. 7 is a
flowchart of the emission type clinical thermometer
according to another embodiment of the present inven-
tion, Figs. 8(a) to (g) show examples of announcement
modes of the emission clinical thermometer according
to one embodiment of the present invention which are
different from the examples of Figs. 3(a) to (g), and Fig.
9 is a timing chart of an operation signal according to
one embodiment of the present invention which are dif-
ferent from the examples of Figs. 5(a), (b).

Best Mode for Carrying out the Invention

[0030] Embodiments of the present invention will be
described hereinafter in detail with reference to the
drawings.

[0031] Fig. 1 is a block diagram of a clinical ther-
mometer of emission type according to one embodi-
ment of the present invention, and Fig. 2 is an outer
appearance of the emission type clinical thermometer
according to one embodiment of the present invention.
[0032] First, the outer appearance of the clinical
thermometer will be described by reference to Fig. 2.
[0033] In Fig. 2, an emission type clinical thermom-
eter 11 comprises a main body 12 and a probe section
14. The main body 12 includes an operation switch 1 as
operation means and a body temperature display sec-
tion 6a. The operation switch 1 is a push-button switch,
and the emission type clinical thermometer 11 starts
measurement of body temperature when the operation
switch 1 is depressed. The body temperature display
section 6a displays a measured body temperature, and
comprises a liquid crystal display.

[0034] A tip of the probe section 14 has such a
shape as to be inserted into an ear canal, and the tip is
provided with a guide opening 13 for guiding infrared
radiation from an eardrum as a measurement site into
the emission type clinical thermometer 11.
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[0035] The block diagram will next be described by
reference to Fig. 1.

[0036] In Fig. 1, the emission type clinical thermom-
eter comprises the operation switch 1, control means 2,
temperature measurement means 3, adjustment means
4, computation means 5 and display means 6. When
the operation switch 1 is depressed, the operation
switch 1 generates an operation signal. The control
means 2 detects generation of the operation signal, and
outputs an actuation signal which is effective to actuate
the temperature measurement means 3, the adjustment
means 4, the computation means 5 and the display
means 6. Specifically, the control means 2 functions as
operation signal detection means. The control means 2
includes an operation pattern detection means 2a. The
operation pattern detection means 2a outputs a prede-
termined pattern detection signal when detecting gener-
ation of the operation signal in a predetermined pattern
which will be described later. Additionally, in this embod-
iment, the operation signal constitutes a measurement
start signal for starting measurement of body tempera-
ture.

[0037] The temperature measurement means 3
detects an eardrum temperature as an object whose
temperature is to be measured, comprises an infrared
sensor 3a and temperature-sensitive sensor 3b. The
infrared sensor 3a is constituted, for example, of a ther-
mopile, and detects infrared radiation from the eardrum
to output a detection signal. The temperature-sensitive
sensor 3b is constituted, for example, of a thermistor,
detects a temperature of the infrared sensor 3a, and
outputs the detection signal.

[0038] The adjustment means 4 adjusts an output
signal of the temperature measurement means 3, and is
constituted of infrared sensor output adjustment means
4a and temperature-sensitive sensor output adjustment
means 4b. The infrared sensor output adjustment
means 4a adjusts electric characteristics such as incli-
nation and offset of the output of the infrared sensor 3a,
and the temperature-sensitive output adjustment
means 4b also adjusts the electric characteristics such
as the inclination and offset of the output of the temper-
ature-sensitive sensor 3b. These two adjustment means
adjust dispersions of characteristics of the infrared sen-
sor 3a and temperature-sensitive sensor 3b to place
measurement precision of the emission type clinical
thermometer within a predetermined range. Setting of
an adjustment value is performed by a predetermined
method in a manufacturing process.

[0039] The computation means 5 computes the
temperature of the temperature measurement object
based on outputs of the infrared sensor output adjust-
ment means 4a and temperature-sensitive sensor out-
put adjustment means 4b, and outputs a signal
corresponding to the value to the control means 2 and
display digit shift means 6b of the display means 6
described later. The output signal of the computation
means 5 is a signal indicating a four-digit value of a digit
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of 10 to a digit of 1/100 of the body temperature in Cen-
tigrade, and is a signal indicating a five-digit value of a
digit of 100 to a digit of 1/100 of the body temperature in
Fahrenheit. The control means 2 judges whether or not
to end the measurement based on the signal from the
computation means 5, and outputs a stop signal to end
the respective means operations when judging that the
measurement ends.

[0040] The display means 6 is announcement
means for displaying the body temperature based on
the output signal of the computation means 5, and is
constituted of body temperature display section 6a and
display digit shift means 6b. The display digit shift
means 6b selects a predetermined digit from the output
signal of the computation means 5 to output a signal to
be displayed in the body temperature display section
6a, outputs a signal for usual body temperature display
when no predetermined pattern detection signal is out-
putted from the operation pattern detection means 2a,
and outputs a signal to shift the predetermined digit by
one digit and display the body temperature when the
predetermined pattern detection signal is outputted
from the operation pattern detection means 2a.

[0041] In the first display, that is, an usual body tem-
perature display, a value of a digit of 10 to a digit of 1/10
of the body temperature is displayed, and in the second
display, that is, a shifted display, a value of a digit of 1 to
a digit of 1/100 is displayed in a position where the usual
value of digit of 10 to digit of 1/10 of the body tempera-
ture has been displayed. In this manner, the display digit
shift means 6b is announcement digit selection means
for shifting and displaying a predetermined digit value
from the temperature computed by the computation
means 5 to select and announce the predetermined
digit value.

[0042] The body temperature display section 6a
comprises a liquid crystal display, and a completely lit
state is shown in Fig. 3(a). In Fig. 3(a), 6a1 denotes a
segment for displaying numeral "1", and each of 6a2 to
6a4 comprises seven segments forming a B-shaped let-
ter, so that numerals "0" to "9" can be displayed. A seg-
ment 6a5 indicates a decimal point, and this example
includes only one decimal point display section. Moreo-
ver, 6a6 is a segment for displaying "°C" of "°F" as a
temperature unit.

[0043] A body temperature measuring method by
the emission type clinical thermometer in the present
embodiment, and display method of a measurement
result will next be described with reference to Figs. 2, 3
and 5.

[0044] First, usual body temperature measurement
(body temperature measurement mode) will be
described. A body temperature measuring operation is
started first by depressing the operation switch 1 once.
Subsequently, the probe section 14 is inserted into the
ear canal with the guide opening 13 directed to the ear-
drum. Then, among the temperatures measured in
accordance with predetermined conditions until the
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body temperature measuring operation ends, a maxi-
mum value is displayed as the body temperature in the
body temperature display section 6a.

[0045] Fig. 3(b) shows an example in which a
measured value Centigrade 36.74°C is displayed in the
body temperature measurement mode.

[0046] Test time (test mode) in a manufacture proc-
ess will next be described.

[0047] First the measurement switch 1 is operated
in a predetermined pattern as shown in Fig. 5(a). In Fig.
5(a) a first signals A1, A2 indicate an operation signal
whose duration is within a first range of time, that is, 105
msec to 255 msec, and a second signal C indicates an
operation signal whose duration is within a second
range of time longer than that of A1 or A2, that is, 525
msec to 975 msec. Moreover, B1 or B2 indicates that
each of an interval between the operation signals A1
and C and an interval between the operation signals C
and A2 is a predetermined time interval in a range of
105 msec to 255 msec.

[0048] In order to generate such signal, first the
operation switch 1 is depressed for 105 msec to 255
msec, the operation switch 1 is then released for 105
msec to 255 msec and the operation switch 1 continues
to be depressed for 525 msec to 975 msec. Subse-
quently, after the operation switch 1 is released again for
105 msec to 255 msec, the operation switch 1 continues
to be depressed for 105 msec to 255 msec.

[0049] Fig. 5(b) shows one example of a generation
pattern of the operation signal, first a signal (A1') with a
duration of 150 msec is generated, and next after a time
(B1") of 140 msec a signal (C1') with a duration of 600
msec is generated. Subsequently, after an interval (B2')
of 180 msec a signal (A2') of 170 msec is generated.
[0050] A pattern in which A1, C, A2 are continuous
at a predetermined interval as shown in Fig. 5(a) fails to
be generated unless a usual user consciously performs
operation, and the test mode is prevented from being
incorrectly obtained except the test of the manufacture
process.

[0051] When the operation signal is generated as
shown in Fig. 5(a), by the operation signal generated in
the first period A1 the emission clinical thermometer 11
starts its body temperature measuring operation, and
the test mode is obtained at the end of the signal A2.
Subsequently, the introductory port 13 is directed to the
temperature measurement object for the test of 36.75°C
to measure the temperature of the temperature meas-
urement object. When the measurement ends in
accordance with the predetermined conditions, among
the temperatures measured from the start till the end of
the measurement, the maximum value is displayed as
the temperature of the temperature measurement
object. In the test mode, the display digit shift means 6b
shifts the measurement result by one digit to display the
result.

[0052] According to this example, the predeter-
mined pattern for performing the second display, that is,
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the shift display in the test mode is placed in an opera-
tion pattern in which the usual user fails to easily per-
form the operation. Specifically, in the predetermined
pattern of the operation signal, the first signals A1, A2
indicating that the operation signal lasts in the first
range of time, and the second signal C indicating that
the operation signal lasts in the second range of time
are continuously generated at the predetermined time
interval B1, B2. Therefore, there is an effect that the
usual user cannot easily recognize the shift display.
[0053] Fig. 3(c) shows an example in which the
measured value centigrade 36.74°C is displayed in the
test mode. Without displaying "3" as the value of digit of
10 of the body temperature or the decimal point, the
value of digit of 1 to digit of 1/100 of the body tempera-
ture is shifted toward an upper digit by one digit, display
is performed using seven segments of 6a2 to 6a4
shown in Fig. 3(a), and all the segments displayed in the
body temperature display section 6a are blinked to indi-
cate the test mode. In this case, since no decimal point
is displayed; the decimal point is effectively prevented
from being displayed in an incorrect position. Since the
temperature of the temperature measurement object is
36.74°C, and the value of digit of 1/100 of the body tem-
perature is to be adjusted, it is clear that the value of
digit of 10 of the body temperature is "3" even if not dis-
played.

[0054] Moreover, for example, when a measurable
range is set to 33.00°C to 42.00°C, that is, less than
10°C, and even when the temperature of the object to
be temperature measured is not known, the measure-
ment result can be distinguished as 33.75°C with
"375°C" being displayed, and distinguished as 41.75°C
with "175°C" being displayed by reference to "3" and "1"
displayed on the value as displayed in a shifted manner.
[0055] In this example, the display is lighted during
the first display, that is, the usual display, and the display
is blinking during the second display, that is, the shifted
display, so that the first display differs from the second
display in the display mode. Therefore, according to this
example, the usual display can effectively be distin-
guished more easily from the shifted display.

[0056] Moreover, according to this example, since
lower three digits of the body temperature as the com-
putation result are displayed as the second display, the
digit of 1/100 can be displayed in a necessary minimum
display pattern by the electronic clinical thermometer of
Centigrade display type.

[0057] The body temperature measuring method
and the display method of measurement result have
been described above, but the display of body tempera-
ture can be switched between Centigrade and Fahren-
heit by switching means (not shown). In the Centigrade
display, predetermined three digits 6a2 to 6a4 of Fig.
3(a) are used to display the body temperature, while in
the Fahrenheit display predetermined four digits 6a1 to
6a4 are used to display the body temperature. A Fahr-
enheit display method will be described hereinafter.
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[0058] Fig. 3(d) shows an example in which Fahren-
heit 98.54°F is displayed as a measurement result in the
body temperature measurement mode, and Fig. 3(e)
shows an example in which Fahrenheit 98.54°F is dis-
played as a measurement result in the test mode.

[0059] In the body temperature measurement
mode, the segments 6a2 to 6a4 are used to display the
value of digit of 10 to digit of 1/10. On the other hand, in
the test mode, without displaying the value of digit of 10
and the decimal point, the value of digit of 1 to digit of
1/100 is shifted to the upper digit by one digit to display
the result in the segments 6a2 to 6a4, and the shifted
digit and unit are displayed in a blinking manner.

[0060] Fig. 3(f) shows an example in which Fahren-
heit 101.54°F is displayed in the body temperature
measurement mode, and Fig. 3(g) shows an example in
which Fahrenheit 101.54°F is displayed in the test
mode.

[0061] In the body temperature measurement
mode, the segments 6a1 to 6a4 are used to display the
value of digit of 100 to digit of 1/10. On the other hand,
in the test mode, by displaying the value of digit of 100
as it is, and without displaying the value of digit of 10
and the decimal point, the value of digit of 1 to the digit
of 1/100 is shifted to the upper digit by one digit to dis-
play the result using the segments 6a1 to 6a4 of Fig.
3(a), and the shifted digit value and unit °F are displayed
in a blinking manner.

[0062] For example, when the temperature of the
object under measurement is not known, and if the
value is shifted without leaving the value of digit of 100,
either Fahrenheit 91.54°F as a measurement result or
101.54°F as a measurement result is displayed as
"154°F", and no difference cannot be seen. However,
when the shift display is performed by leaving the value
of digit of 100, 101.54°F is displayed as "1154°F", and
for the measurement result Fahrenheit, it is possible to
distinguish between 91.54°F and 101.54°F. This is
effective when test is performed using test objects of
two temperatures such as 91.54°F and 101.54°F.
[0063] Moreover, when the measurement range,
that is, the value outputted by the computation means 5
is set in a range of Fahrenheit 90.00°F to Fahrenheit
109.99°F, by leaving a value of the 100th digit if it is 1,
for the measurement result, it is possible to distinguish
between a temperature of Fahrenheit 100°F or more
and a temperature of less than Fahrenheit 100°F.
[0064] Moreover, in Fig. 3(g), the value of the
shifted digit (digit of 1 to digit of 1/100) and unit are dis-
played in a blinking manner, but the entire body temper-
ature display section 6a may be blinked. If at least a part
of the body temperature display section 6a is blinked,
the test mode can be confirmed.

[0065] In this manner, in the example, with the Cen-
tigrade display, the computation means 5 computes the
body temperature with Centigrade four digits of digit of
10 to digit of 1/100, displays upper three digits among
the Centigrade four digits in the first display, and dis-
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plays lower three digits among the Centigrade four digits
in the second display. With the Fahrenheit display, the
computation means 5 computes the body temperature
with Fahrenheit five digits of digit of 100 to digit of 1/100,
displays the upper four digits among the Fahrenheit five
digits in the first display, and displays the upper one digit
and lower three digits among the Fahrenheit four digits
in the second display.

[0066] According to this example, since the upper
one digit and lower three digits of the body temperature
as the computation result are displayed as the second
display, the digit of 1/100 can be displayed in the neces-
sary minimum display pattern with the electronic clinical
thermometer of Fahrenheit display type.

[0067] Moreover, according to this example, since
the operation switch for starting the body temperature
measurement also generates the signal for performing
the second display, it is unnecessary to dispose an
independent switch exclusive for the digit shifting, that
is, the second display, and both the temperature meas-
uring operation and the digit shift operation are possible
with a single switch.

[0068] An operation of the emission type clinical
thermometer 11 will next be described with reference to
the block diagram of Fig. 1 and the flowchart of Fig. 4.
[0069] In Fig. 4, symbols S1 to S13 indicate respec-
tive processing steps.

[0070] First in S1, the control means 2 detects
whether or not the operation switch 1 is depressed, that
is, whether or not the operation signal is generated.
When the generation of the operation signal is detected,
flow advances to S2. When the generation is not
detected, the processing of S1 is performed again.
[0071] In S2 the control means 2 outputs the actua-
tion signal, and actuates the temperature measurement
means 3, adjustment means 4, computation means 5,
and display means 6 to start measurement. The meas-
uring operation is performed in a predetermined cycle,
and continued until it is judged in S6 which will be
described later that the measurement ends.

[0072] In S3 the operation pattern detection means
2a detects that the operation pattern is outputted in the
pattern of Fig. 5(a). When the predetermined pattern is
detected, the detection signal is outputted to the display
digit shift means 6b and a shift flag "a" (not shown) of
the display digit shift means 6b is set to "1". When the
predetermined pattern is not detected, no detection sig-
nal is outputted, and the shift flag "a" remains to be "0".
In either case, the flow advances to S6.

[0073] In S6 the control means 2 judges whether or
not to end the measuring operation based on the output
from the computation means 5, that is, body tempera-
ture computation data. When the control means 2
judges that the measuring operation has ended, the
control means 2 outputs an end signal to the tempera-
ture measurement means 3, adjustment means 4, and
computation means 5. When the end of the measuring
operation is not judged, the judgment of S6 is performed
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again. The operations of the temperature measurement
means 3, adjustment means 4, and computation means
5 are stopped by the end signal, but the display means
6 announces the measured temperature after the end of
measurement and therefore stops its operations after
an elapse of a predetermined time.

[0074] In S7 the display digit shift means 6b con-
firms that the shift flag "a" is "1" or "0". When the shift
flag a is not "1", in S9 the display digit shift means 6b
outputs a signal for displaying the body temperature in
the usual mode without shifting the digit to the body
temperature display section 6a, and the body tempera-
ture display section 6a displays the body temperature
as the first display in the usual mode. When the shift flag
ais "1", in S8 the display digit shift means 6b outputs a
signal for shifting and displaying the body temperature
to the body temperature display section 6a, and the
body temperature display section 6a shifts the body
temperature by one digit and displays the second dis-
play as described above.

[0075] Subsequently, in S10 the control means 2
starts measurement of time T. When it is judged in S11
that the time T reaches 60 seconds, in S13 the control
means 2 stops the operation of the display mean 6 and
automatically turns off power.

[0076] Moreover, when the time T fails to reach 60
seconds in S11, and the depression of the operation
switch 1 is detected in S12, the control means 2 stops
the operation of the display means 6 and turns off the
power.

[0077] Specifically, in the example the display digit
shift means 6b selects either the first display or the sec-
ond display to perform the display.

[0078] According to the example, since the prede-
termined pattern is detected at the beginning of meas-
urement, the start of measurement and selection of
shifting or non-shifting can be performed by one opera-
tion, and time is shortened in the test or the like.

[0079] The operation of the emission type clinical
thermometer according to the present embodiment has
been described above, but the temperature measure-
ment of S2 of Fig. 4 may be performed, for example,
after the predetermined pattern is detected in S3.
[0080] In this embodiment, switching between the
Centigrade display and the Fahrenheit display is possi-
ble in the embodiment, but the body temperature may
be displayed in either Centigrade or Fahrenheit. For
example, when the body temperature is displayed only
in Centigrade, the segment 6a1 of Fig. 3(a) is erased
and the segment 6a6 may be constituted as "°C". More-
over, when the body temperature is displayed only in
Fahrenheit, the segment 6a6 of Fig. 3(a) may be consti-
tuted as "°F". Alternatively, when the body temperature
is displayed only in Fahrenheit, the display segment 6a1
exclusive for numeral "1" of Fig. 3(a) may be constituted
of seven segments of B-shaped letter like the segments
6a2 to 6a4 and the segment 6a6 may be constituted as
"°F", and in the second display the lower four digits may
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be displayed using the segments 6a1 to 6a4.

[0081] Another embodiment of the present inven-
tion will next be described.

[0082] In the present embodiment, when the meas-
ured temperature is displayed in the test mode, the first
display as the usual display and the second display as
the shifted display are alternately performed. Specifi-
cally, for example, when the measured temperature is
36.74°C, upper three digits are first displayed as shown
in Fig. 6(a), the lowest digit which has not been dis-
played in Fig. 6(a) is then displayed as shown in Fig.
6(b), and alternate display of Fig. 6(a) and Fig. 6(b) is
continuously performed.

[0083] In this manner, in this example, with the Cen-
tigrade display, the computation means 5 computes the
body temperature in Centigrade four digits of digit of 10
to digit of 1/100, displays upper three digits among the
Centigrade four digits in the first display, and displays
lower one digit among the Centigrade four digits in the
second display. With the Fahrenheit display, the compu-
tation means 5 computes the body temperature in Fahr-
enheit five digits of digit of 100 to digit of 1/100, displays
upper four digits among the Fahrenheit five digits in the
first display, and displays lower one digit among the
Fahrenheit four digits in the second display.

[0084] According to this example, for the electronic
clinical thermometer of Centigrade display type, since
the lowest digit of the body temperature as the compu-
tation result is displayed as the second display, the digit
of 1/100 can be displayed in a necessary minimum dis-
play pattern.

[0085] Moreover, according to this example, for the
electronic clinical thermometer of Fahrenheit display
type, since the lowest digit of the body temperature as
the computation result is displayed as the second dis-
play, the digit of 1/100 can be displayed in the neces-
sary minimum display pattern.

[0086] Here, operation of the present embodiment
will be described in more detail with reference to a flow-
chart of Fig. 7. Additionally, in the present embodiment,
since the basic constitution of the emission type clinical
thermometer is similar to that of the aforementioned
embodiment, description will be performed also with ref-
erence to Figs. 1, 2 and 3.

[0087] In Fig. 7, symbols F1 to F13 indicate respec-
tive processing steps.

[0088] First, in F1 the control means 2 detects
whether or not the operation switch 1 is depressed, that
is, whether or not the operation signal is generated.
When the generation of the operation signal is detected,
flow advances to F2. When the generation is not
detected, the processing of F1 is performed again.
[0089] In F2 the control means 2 outputs the actua-
tion signal, and actuates the temperature measurement
means 3, adjustment means 4, computation means 5,
and display means 6 to start measurement. The meas-
uring operation is performed in the predetermined cycle,
and continued until the end of measurement is judged in
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F3.

[0090] In F3 the control means 2 judges whether or
not to end the measuring operation based on the output
from the computation means 5, that is, body tempera-
ture computation data. When the control means 2
judges that the measuring operation has ended, the
control means 2 outputs on end signal to the tempera-
ture measurement means 3, adjustment means 4, com-
putation means 5, and display means 6. When the end
of the measuring operation is not judged, the judgment
of F3 is performed again. By the end signal, the temper-
ature measurement means 3, adjustment means 4, and
computation means 5 stop the operation.

[0091] In F4 the display digit shift means 6b outputs
the signal to the body temperature display section 6a to
display the body temperature in the usual mode without
shifting the digit. Specifically, the value of digit of 10 to
digit of 1/10 is displayed as the first display (see Fig.
6(a)).

[0092] In F5 the control means 2 again detects
whether or not the operation switch 1 is depressed, that
is, whether the operation signal is generated. When the
generation of the operation signal is detected, flow
advances to F8. When the generation is not detected,
the control means 2 starts to measure time T (step F6).
When it is judged in F7 that the time T reaches 60 sec-
onds, in F13 the control means 2 stops the operation of
the display means 6, and automatically turns off power.
When the time T fails to reach 60 seconds in Fig. 7, the
flow returns to F4.

[0093] In F8 the operation pattern detection means
2a detects that the operation pattern is outputted in the
pattern of Fig. 5(a). When the operation pattern is not a
predetermined pattern in F8, flow returns to F4.

[0094] When the predetermined pattern is detected
in F8, the detection signal is outputted to the display
digit shift means 6b, the display digit shift means 6b
having received this signal outputs the signal to the
body temperature display section 6a to shift and display
the body temperature, and the body temperature dis-
play section 6a shifts the body temperature by one digit
and changes the value from the value of digit of 10 to
digit of 1/10 to the value to digit of 1/100 to display the
second display, for example, as shown in Fig. 6(b) (step
F9). In this case, during the shift display the display may
be blinked.

[0095] Thereafter, the display digit shift means 6b
outputs the signal to the body temperature display sec-
tion 6a to display the body temperature in the usual
mode without shifting the digit, and displays the first dis-
play as shown in Fig. 6(a) (step F10).

[0096] Subsequently, in F11 the control means 2
starts to measure the time T. When it is judged in F12
that the time T reaches 60 seconds, in F13 the control
means 2 stops the operation of the display means 6,
and automatically turns off the power. Moreover, when
the time T fails to reach 60 seconds in F12, flow returns
to F9 to continue the alternate display. Specifically, the
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display digit shift means 6b alternately switches and dis-
plays the first and second displays.

[0097] In this manner the display digit shift means
6b is display control means for performing first display
control to display the upper digit of the four-digit temper-
ature computed by the computation means 5 to the digit
which can be displayed with a predetermined display
digit (digit of 10 to digit of 1/10) in the body temperature
display section 6a of the display means 6, and second
display control to display at least the digit (digit of 1/100)
which fails to be displayed by the first display control
with respect to the temperature computed by the com-
putation means 5 in the body temperature display sec-
tion 6a of the display means 6.

[0098] According to this example, since the prede-
termined pattern is detected during display of the meas-
urement result, that is, in the measurement result
display state after the temperature measurement, a
switching operation between the usual display and the
shift display can be performed after display of the meas-
ured temperature.

[0099] Next, Fig. 8 shows an example of the body
temperature display section 6a in the emission type clin-
ical thermometer according to the present invention,
and which is different from the example of Fig. 3.
[0100] In this example, as shown in Fig. 8(a), a seg-
ment 6a7 is newly disposed in addition to the segments
6al1 to 6a6 shown in Fig. 3(a). This segment 6a7 is
intended to indicate the decimal point. Specifically, this
example is provided with a plurality of decimal point dis-
play sections.

[0101] Fig. 8(b) shows an example in which Centi-
grade 36.74°C as a measured value is displayed in the
aforementioned body temperature measurement mode,
Fig. 8(c) shows an example in which Centigrade
36.74°C as a measured value is displayed in the afore-
mentioned test mode, Fig. 8(d) shows an example in
which Fahrenheit 98.54°F as a measurement result is
displayed in the body temperature measurement mode,
Fig. 8(e) shows an example in which Fahrenheit
98.54°F as a measurement result is displayed In the
test mode, Fig. 8(f) shows an example in which Fahren-
heit 101.54°F is displayed in the body temperature
measurement mode, and Fig. 8(g) shows an example in
which Fahrenheit 101.54°F is displayed in the test
mode.

[0102] With the display of Figs. 8(c), (e) and (g), a
blinking display is performed similarly to Figs. 3(c), (e)
and (g). Specifically, in Fig. 8(c) or Fig. 8(e) the dis-
played segments including the decimal point are all
blinked, and in Fig. 8(g) the value of the shifted digit
(digit of 1 to digit of 1/100), unit and decimal point are
blinked.

[0103] Moreover, also in this example, the display
digit shift means 6b selects and displays either the
usual display as the first display or the shift display as
the second display.

[0104] According to this example, as shown in Figs.
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8(c), (e) and (g), since the decimal point is displayed
even in the test mode, the user can more easily recog-
nize the displayed temperature.

[0105] Additionally, in the above description, the
example for performing the alternate display has been
described with reference to the flowchart of Fig. 7 and
display examples of Figs. 6(a) and 6(b), but the present
invention is not limited to this, the display is performed,
for example, in the steps F4 and F10 of Fig. 7 as shown
in Figs. 3(b), (d) and (f), Figs. 8(b), (d) and (f), and the
display may be performed in the step F9 of Fig. 7 as
shown in Figs. 3(c), (e) and (g), Figs. 8(c), (e) and (g).
[0106] Additionally, in the aforementioned ordinary
clinical thermometer and women's clinical thermometer,
the number of digits necessary for the display differs in
the usual use and the special use, and in either use the
thermometer needs to be readily usable by general
users. Here, an operating method of the operation
switch 1 shown in Fig. 2 in such cases will be described.
[0107] In the aforementioned respective embodi-
ments, the body temperature measurement mode cor-
responds to the usual use (e.g., measurement as the
general clinical thermometer), and the test mode corre-
sponds to the special use (e.g., measurement as the
women's clinical thermometer).

[0108] In the aforementioned respective embodi-
ments, since the general users do not use the test
mode, the operation of the operation switch 1 for the test
mode needs to be performed in a pattern not easily
operated by the general users as shown in Fig. 5(a).
However, since the special use herein is untended to be
operated by the general users, the operating method
which is easy to handle is preferable.

[0109] Fig. 9(a) is a timing chart showing the pat-
tern of the operation signal generated by the operation
switch 1 for allowing the display section 6a to perform
the display for the special use.

[0110] In Fig. 9(a), an operation signal D has dura-
tion time which is, for example, two seconds or more,
and this pattern is a predetermined pattern for perform-
ing the display for the special use. By such simple pat-
tern of operation, the general users can easily perform
the operation.

[0111] In this example, the predetermined pattern
for performing the second display is set to a simple
operation pattern. Specifically, the predetermined pat-
tern of the measurement start signal is used as the pat-
tern (signal D) in which the measurement start signal
continuously lasts for a predetermined time or more,
and even the general users can easily operate the
shifted display.

[0112] Additionally, like the operation pattern shown
in Fig. 5(a), there are examples shown in Figs. 9(b) and
9(c) as the example of the predetermined pattern which
may not be used by the general users to perform the
operation.

[0113] In Fig. 9(b), each of operation signals E1 and
E2 has duration time which is, for example, 2 seconds *
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0.5 second, an interval between the operation signals
E1 and E2 is, for example, 0.5 second + 0.2 second,
and this pattern is a predetermined pattern for perform-
ing the display of the test mode.

[0114] According to this example, since the prede-
termined pattern for performing the second display is
set to the operation pattern not easily operated by the
general users, that is, the signals E1 and E2 for contin-
uously maintaining the measurement start signal for the
predetermined time or more are continuously generated
at a predetermined time interval F in the predetermined
pattern of the measurement start signal, the general
users do not easily see the shifted display.

[0115] In Fig. 9(c), operation signals G1, G2 and G3
have duration time of 200 msec + 50 msec, respective
intervals H1, H2 and H3 of the operation signals G1, G2
and G3 are, for example, in a range of 200 msec * 50
msec, and this pattern constitutes another predeter-
mined pattern for performing the display of the test
mode.

[0116] According to this example, the predeter-
mined pattern for performing the second display is set to
the operation pattern which is not easily operated by the
general users. Specifically, since the signals G1, G2, G3
lasting for the predetermined time or less are continu-
ously generated at the predetermined time intervals H1,
H2 in the predetermined pattern of the measurement
start signal, there is an effect that the general users do
not easily see the shifted display.

[0117] Additionally, in the aforementioned respec-
tive embodiments, the operation switch 1 has both func-
tions of starting the usual body temperature measuring
operation, and performing the change to the test mode,
but individual operation means may be used for these
functions.

[0118] Moreover, the display means is used as the
announcement means, but the announcement may be
realized by other announcement means such as voice.
[0119] Furthermore, the lower digit value computed
by the computation means 5 is shifted to the upper digit
and displayed in the body temperature display section
6a in the test mode, but, for example, the value of digit
of 1 and digit of 1/10 of the computation result is
selected, and only the value may be displayed in the
body temperature display section 6a.

[0120] Additionally, the embodiment of the present
invention has been described in connection with the
emission type clinical thermometer, but the present
invention is not limited to this, and can be applied to the
electronic thermometers for measuring water and air
temperatures, but the electronic thermometers such as
the electronic clinical thermometer.

[0121] As apparent from the above description,
according to the present invention, there can be pro-
vided the electronic thermometer in which the display
section with the digit number less than that of all infor-
mation to be displayed is used, and all the information to
be displayed can be displayed.
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Possibility of Industrial Utilization

[0122] The present invention can be applied to
electronic clinical thermometers such as an emission
type clinical thermometer. Moreover, the present inven-
tion is not limited to this, and can be applied to elec-
tronic thermometers for measuring water and air
temperatures, and electronic thermometers such as an
electronic clinical thermometer.

Claims
1. An electronic thermometer comprising:

temperature measurement means for generat-
ing a temperature measurement signal based
on a temperature of an object under tempera-
ture measurement;

computation means for computing the temper-
ature of said object in a predetermined compu-
tation digit number based on said temperature
measurement signal;

display means for displaying the temperature
computed by said computation means in a pre-
determined display digit number; and

digit shift means for changing a display digit of
the temperature computed by said computation
means for displaying on said display means.

2. The electronic thermometer according to claim 1,
wherein the predetermined computation digit
number of said computation means is larger than
the predetermined display digit number of the dis-
play means, and

said digit shift means switches

first display for displaying upper digits of the
predetermined computation digit number com-
puted by said computation means, and
second display for displaying lower digits of the
predetermined computation digit number com-
puted by said computation means.

3. The electronic thermometer according to claim 2,
wherein said digit shift means alternately switches
said first display and second display.

4. The electronic thermometer according to claim 2,
wherein said digit shift means selects either one of
said first display and the second display.

5. The electronic thermometer according to claim 2,
wherein said display means comprises a plurality of
decimal point display sections for displaying a deci-
mal point, and

said digit shift means switches a position of the
decimal point between said first display and the
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second display.

The electronic thermometer according to claim 2,
wherein said display means comprises only one
decimal point display section,

said decimal point display section is turned on
in said first display while said decimal point dis-
play section is turned off in said second display.

The electronic thermometer according to claim 1,
wherein said electronic thermometer is an elec-
tronic clinical thermometer for measuring a body
temperature,

said computation means computes the body
temperature in Centigrade four digits from a
digit of 10 to a digit of 1/100,

the predetermined display digit number of said
display means is three digits, and

said digit shift means displays upper three dig-
its of said Centigrade four digits in the first dis-
play, and displays lower three digits of said
Centigrade four digits in the second display.

The electronic thermometer according to claim 1,
wherein said electronic thermometer is an elec-
tronic clinical thermometer for measuring a body
temperature,

said computation means computes the body
temperature in Centigrade four digits of a digit
of 10 to a digit of 1/100,

the predetermined display digit number of said
display means is three digits, and

said digit shift means displays upper three dig-
its of said Centigrade four digits in the first dis-
play, and displays lower one digit of said
Centigrade four digits in the second display.

The electronic thermometer according to claim 1,
wherein said electronic thermometer is an elec-
tronic clinical thermometer for measuring a body
temperature,

said computation means computes the body
temperature in Fahrenheit five digits from a
digit of 100 to a digit of 1/100,

the predetermined display digit number of said
display means is four digits,

upper four digits of a computed value are dis-
played in the first display, and at least lower
three digits of said computed value are dis-
played in the second display.

10. The electronic thermometer according to claim 1,

wherein said electronic thermometer is an elec-
tronic clinical thermometer for measuring a body
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temperature,

said computation means computes the body
temperature in Fahrenheit five digits from a
digit of 100 to a digit of 1/100,

the predetermined display digit number of said
display means is four digits,

upper four digits of a computed value are dis-
played in the first display, and lower one digit of
said computed value is displayed in the second
display.

The electronic thermometer according to claim 2,
wherein a display mode of said first display is differ-
ent from a display mode of said second display.

The electronic thermometer according to claim 11,
wherein the display mode of said first display is a
lighting display of a body temperature, and the dis-
play mode of said second display is a blinking dis-
play of the body temperature.

The electronic thermometer according to claim 1,
wherein said electronic thermometer comprises an
operation switch for outputting a measurement start
signal to start a body temperature measuring oper-
ation by a predetermined operation, and operation
pattern detection means for detecting whether or
not said measurement start signal has a predeter-
mined pattern, and

said digit shift means switches the display
based on a detection result of said operation
pattern detection means.

The electronic thermometer according to claim 13,
wherein the measurement start signal to be
detected by said operation pattern detection means
is a signal generated during a measurement start
operation by said operation switch.

The electronic thermometer according to claim 13,
wherein the measurement start signal to be
detected by said operation pattern detection means
is a signal generated in a display state of the meas-
urement result after temperature measurement.

The electronic thermometer according to claim 13,
wherein the predetermined pattern of the measure-
ment start signal is a pattern in which the measure-
ment start signal continuously lasts for a
predetermined time or more.

The electronic thermometer according to claim 13,
wherein the predetermined pattern of the measure-
ment start signal is a pattern in which a signal last-
ing for a predetermined time or more is
continuously generated at a predetermined time
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interval.

The electronic thermometer according to claim 13,
wherein the predetermined pattern of the operation
signal is a pattern in which a signal lasting for a pre-
determined time or less is continuously generated
at a predetermined time interval.

The electronic thermometer according to claim 13,
wherein the predetermined pattern of the operation
signal is a pattern in which a first signal lasting
within a first range of time, and a second signal last-
ing within a second range of time are continuously
generated at a predetermined time interval.
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