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THERMOMETER WITH WIRELESS
FUNCTIONALITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 62/053,579, filed Sep. 22, 2014, the
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention generally relates to ther-
mometry. In particular, various embodiments relate to a
medical thermometer that includes a wireless capability to
provide temperature readings to another device.

2. Description of the Related Art

[0003] Various types of thermometers are known, includ-
ing both contact and non-contact thermometers. Contact-
type thermometers generally rely upon conduction between
the patient and a sensor component, which may include a
thermistor or the like, to cause heating of the sensor com-
ponent that is then detected and converted to a correspond-
ing temperature of the patient. Non-contact thermometers
rely upon radiation read from a specific location in or on the
patient, which is detected by a radiation-based sensor, such
as a thermopile, and converted into a corresponding patient
temperature. Various algorithms are known that use the
output of the specific type of sensor employed, and, some-
times, the ambient temperature, to a generate a correspond-
ing type of temperature of the patient, such as an oral
temperature, tympanic temperature, core temperature or the
like.

[0004] Regardless of the underlying detection and conver-
sion technology that is used, in each case the thermometer
requires a display to present the computed temperature to the
user. This display adds extra expense to the thermometer and
requires additional space in the thermometer housing.

SUMMARY OF THE INVENTION

[0005] In view of the foregoing, there exists a need for a
thermometer that can communicate temperature readings to
an external device, thus relieving the need for the thermom-
eter to have a display, along with any related components
and associated costs.

[0006] According to one embodiment, a thermometer
includes a sensor for obtaining a temperature reading from
a patient and generating a corresponding sensor signal. A
computation circuit of the thermometer is coupled to the
sensor and configured to compute a corresponding tempera-
ture of the patient based upon one or more readings obtained
from the sensor. The computation circuit includes a memory
and a processor. The memory includes program code that is
executable by the processor to cause the processor to pet-
form the various functions of the thermometer, including
computing a temperature of the patient based upon the one
or more readings, and to store this temperature in the
memory. The processor may also store the time at which the
readings were obtained and associate it with the stored
temperature. The thermometer also includes a wireless com-
munications circuit coupled to the computation circuit. The
wireless communications circuit and the computation circuit
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are collectively configured to establish a wireless commu-
nications link with an external device to provide temperature
values stored in the memory to the external device. The
associated time of the stored temperature, as well as other
information, may also be communicated to the external
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The various aspects and embodiments disclosed
herein will be better understood when read in conjunction
with the appended drawings, wherein like reference numer-
als refer to like components. For the purposes of illustrating
aspects of the present invention, there are shown in the
drawings certain preferred embodiments. It should be under-
stood, however, that the invention is not limited to the
precise arrangement, structures, features, embodiments,
aspects, and devices shown, and the arrangements, struc-
tures, features, embodiments, aspects and devices shown
may be used singularly or in combination with other
arrangements, structures, features, embodiments, aspects
and devices. The drawings are not necessarily drawn to scale
and are not in any way intended to limit the scope of this
invention, but are merely presented to clarify illustrated
embodiments of the invention. In these drawings:

[0008] FIG. 1 is a perspective view of an embodiment
thermometer,
[0009] FIG. 2A illustrates various internal components of

the thermometer shown in FIG. 1;

[0010] FIG. 2B illustrates various aspects of an embodi-
ment computation module depicted in FIG. 2A;

[0011] FIG. 3 illustrates the thermometer of FIG. 1 com-
municating with an external computing device;

[0012] FIG. 4 illustrates an aspect of a user interface for
the external computing device shown in FIG. 3; and
[0013] FIG. 5 illustrates another aspect of a user interface
for the external computing device shown in FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0014] FIG. 1 is a perspective view of an embodiment
thermometer 100. Although a contact thermometer is shown,
it will be appreciated that the present description is also
applicable to non-contact thermometers. The thermometer
100 includes a body 102 that contains a sensor portion 104
and an electronics portion 106. The body 102 may be
configured as a stick thermometer, as shown. However, the
body 102 may also be configured for other types of ther-
mometers, such as forehead thermometers, axillary ther-
mometers, tympanic thermometers and the like. Non-limit-
ing examples of thermometer types and sensor
configurations that can be used for the thermometer 100
include U.S. Pat. No. 7.785,266, entitled “MEDICAL
THERMOMETER FOR DETERMINING BODY CORE
TEMPERATURE,” the contents of which are incorporated
herein by reference; United States Patent Publication No.
2011/0137201, entitled “ORAL THERMOMETER WITH
CURVED PROBE,” the contents of which are incorporated
herein by reference; and United States Patent Publication
No. 2011/0228811, entitled “NON-CONTACT MEDICAL
THERMOMETER WITH STRAY RADIATION SHIELD-
ING,” the contents of which are incorporated herein by
reference. It will be appreciated that other sensor types and
configurations are possible, however.
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[0015] The sensor portion 104 includes any suitable elec-
tronics and materials to obtain temperature readings from a
patient, and may include contact and/or non-contact com-
ponents. The sensor portion 104 is connected to the elec-
tronics portion 106 and provides a signal to the electronics
portion 106 corresponding to the readings that the electron-
ics portion 106 then converts to a corresponding temperature
value of the patient. The temperature value may be any
suitable value, including the actual temperature obtained
from the sensor portion 104, or a converted temperature
based upon the reading or readings from sensor portion 104.
A converted temperature can indicate, for example, the core
temperature of the person, an oral temperature of the person,
a tympanic temperature of the person, or any other suitable
temperature of the patient. Algorithms for converting one or
more temperature readings from a sensor portion 104 into
such converted temperature values are known (including,
but not limited to, the example described in the above-
indicated U.S. patent documents), and any such converted
temperature value and related algorithm may be employed
by the electronics portion 106. Alternatively, the electronics
portion 106 may provide raw data from the sensor portion
104 to an external device 10 (which raw data may include
temperature readings of the patient or data representative
thereof and, optionally, the ambient environment, the tem-
perature of or within sensor portion 104, or any other
desirable information), and the external device 10 then
performs the conversion. The body 102 may also include
one or more buttons 108 or the like, which can be used as
an input device for the user to turn the thermometer 100 on
and off, to select certain functions or modes of the ther-
mometer 100 (e.g., type of temperature conversion to be
performed), indicate a patient being checked, etc. In pre-
ferred embodiments, the body 102 does not include a screen
for presenting numerical temperature data to a user, although
in other embodiments a screen can be provided and used to
interface with a user.

[0016] As shown in FIG. 2A, an electronics assembly 110
is disposed within the electronics portion 106 and is elec-
trically connected to both a sensor assembly 120 disposed
within the sensor portion 104 and to the button or buttons
108. The sensor assembly 120 includes any electronics and
related components needed to obtain physical measurements
of the temperature of a patient and may include, for example,
one or more of: (1) a target sensor, which obtains a tem-
perature measurement from the patient; (2) an ambient
temperature sensor to measure the temperature around the
patient, and (3) a device temperature sensor that measures
the temperature of the thermometer 100 itself, and more
particularly, of the target sensor. Data related to readings
from the one or more sensors is then placed on a signal line
or lines 122 to be transmitted to the electronics assembly
110.

[0017] The electronics assembly 110 includes a computa-
tion module 112 that receives sensor signals from the signal
line or lines 122 and converts these sensor signals into a
corresponding converted temperature of the patient. This
conversion is preferably based upon the desired temperature
conversion type (e.g., oral, rectal, axillary, tympanic, etc.)
and the type of target sensor used in the sensor package 120
(thermistor, thermopile, thermocouple, etc.). The computa-
tion may also be based upon the ambient temperature. The
computations from raw sensor data to a converted patient
temperature may be based upon any known or suitable
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algorithm, or may be based upon a lookup table. Referring
not to FIG. 2B, the computation module 112 preferably
includes a processor 204 coupled to memory 206 and to a
clock 202 that tracks the date, time or, preferably, both. It
will be appreciated that this arrangement can be provided by,
for example, a system on a chip that includes all of these
desired components in a single package. The memory 206
includes program code 208 executable by the processor 204
to cause the processor 204 to perform various functions,
including reading the sensor signals from the sensor assem-
bly 120 and converting these signals into a corresponding
temperature, reading the clock 202 to establish a date and
time that a temperature measurement was made, and storing
temperature measurements in the memory 206 in a data
portion 210 of memory 206. The memory 206 thus prefer-
ably includes both volatile and readable/writable non-vola-
tile memory, as known in the art.

[0018] The data portion 210 can include, for example,
configuration data 212, which is used by the processor 204
to configure the thermometer 100. For example, the con-
figuration data 212 can indicate the type of temperature
conversion to perform (oral, tympanic, rectal, axillary, core,
etc., or none—e.g., the actual temperature measured by the
sensor assembly 120). The configuration data 212 can also
store calibration data for the sensor assembly 120 to assist in
the temperature conversion, can hold patient name or other
identifying characteristics, and store any other data suitable
for managing the functionality of thermometer 100.

[0019] The data portion 210 can also include a table of
patient data 214. Each entry 216 in table 214 can correspond
to a measurement made of a patient, and may include, for
example, one or more of: (1) the temperature of the patient;
(2) what the temperature corresponds to, such as, core,
tympanic, oral, rectal, actual, etc. (as obtained from the
current configuration data 212); (3) the time the measure-
ment was made (as obtained from clock 202); (4) an
identifier of the patient (as obtained, for example, from the
current configuration data 212); (5) the underlying raw
sensor data obtained from sensor assembly 120, and (6) any
other suitable information.

[0020] Insome embodiments the computation module 112
is electrically coupled to the one or more buttons 108 to
allow the user to change the functionality of the thermom-
eter 100, which may be reflected in the configuration data
212. For example, the computation module 112 can be
programmed to interpret holding the button 108 down for
three seconds or more as a power-off or power-on indicator,
and enter into a low-power quiescent state or higher-power
active state accordingly. Relatively rapid double-clicks of
the button 108 may be interpreted, for example, as an
indication to cycle into another mode of the thermometer,
such as from oral to tympanic, tympanic to axillary, axillary
to rectal, rectal to oral, etc., which is then stored in the
configuration data 212 and used when performing tempera-
ture conversions. Triple-clicking may indicate, for example,
toggling between degrees Celsius and degrees Fahrenheit,
which may also be stored in the configuration data 212 and
used for temperature conversions. Other input schemas are
also possible, including using sliding or position-sensitive
buttons or knobs to select a mode, using multiple buttons for
respective functions, etc. In other embodiments, however,
the thermometer 100 has no buttons, knobs, sliders or the
like 108 and thus is free of visible user input devices.
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[0021] For embodiments with user input devices, the
thermometer 100 can include buttons, switches or sliders
108 that are assigned to indicate different patients whose
temperatures are being taken, and which may be stored in
the configuration data 212 as needed. In some embodiments,
when taking a temperature, the user can first move a button,
slider or the like 108 to a position or state that indicates the
patient whose temperature is being taken. In other embodi-
ments, the thermometer 100 can use signal information
obtained from a wireless module 114, such as WiFi signals,
near field communication (NFC) signals or the like, to
estimate a position of the thermometer 100 and associate the
position of the thermometer 100 with a patient, analogous or
equivalent to a patient selector or identification button 108.
In particular, the thermometer 100 can measure the strength
of one or more wireless signals and associate these strengths
with a physical location of the thermometer 100, which, in
turn, can be associated with a patient. For example, the
thermometer 100 may measure the signal strength of a WiFi
router or the like in a home; as the thermometer 100 is
moved from room to room, the router WiFi signal strength
will vary accordingly. Based upon these variations, the
thermometer 100 may associate the signal WiFi strength
with a corresponding patient. Hence, this wireless signal
strength information can be stored in the memory 206 and
associated with a specific patient. Thereafter, the computa-
tion module 112 associates each temperature taken with the
determined patient based on, for example, the measured
WiF1i signal strength, together with the date/time and tem-
perature type, and stores this information into the corre-
sponding memory entry 216.

[0022] The electronics assembly 110 also includes the
wireless module 114 which is in communications with, and
can be controlled by, the computation module 112. The
wireless module 114 may be any suitable wireless system as
known in the art to establish communications with another
device, such as, but not limited to, Bluetooth (IEEE 802.
15.1). UWB (IEEE 802.15.3), ZigBee (IEEE 802.15.4), and
Wi-Fi (IEEE 802.11a/b/g). The computation module 112 can
provide data to the wireless module 114, which the wireless
module 114 can then wirelessly forward to another device;
in this manner, the thermometer 100 can share temperature
readings and related data with another wireless device that
has, for example, been paired with the wireless module 114.
The wireless module 114 may also receive data from another
wireless device and provide this data to the computation
module 112; in this manner, another device may be used to
control the functionality of the thermometer 100, and cor-
responding updates can then be made to the configuration
data 212 as desired.

[0023] Finally, the electronics assembly 10 includes a
battery 116 that is used to power the computation module
112 and the wireless module 114. The battery 116 may be
rechargeable, or may be disposable. A door or the like in the
body 102 may provide access to a compartment within
which the battery 116 is stored so as to allow easy replace-
ment of battery 116.

[0024] As illustrated in FIGS. 3 and 4, using the electron-
ics assembly 110, and in particular the wireless module 114,
the thermometer 100 may communicate with another com-
puting device 10, such as a mobile phone, a personal
computer or the like, by establishing a wireless communi-
cations link 2 between the devices 10, 100. The computing
device 10 includes a processing circuit having a processor,
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memory and a related program executable by the processor
to cause device 10 to establish communications with the
thermometer 100 and to support various functions in relation
to the thermometer 100 via a user interface 14 present on the
display 12. This program may be, for example, an applica-
tion or “app” that a user of the computing device 10 may
download and install into the computing device 10 for
subsequent execution, as known in the art, to provide the
functionality of the external device 10 in relation to the
thermometer 100 as described herein. For example, the
program on the computing device 10 can be used to pair the
thermometer 100 with the computing device 10, using
suitable protocols, such as Bluetooth. Thereafter, when in
wireless proximity to the external computing device 10, the
thermometer 100 will automatically establish the commu-
nications link 2 and thus communicate with the external
device 10.

[0025] Incertain embodiments, the thermometer 100 auto-
matically senses an increase in temperature of the sensor
portion 104 when a temperature is being taken and begins
collecting and processing temperature data in response
thereto. When the thermometer 100 is used to take the
temperature of a patient, the thermometer 100 uses the
communications link 2, if present, to communicate with the
program on the computing device 10 and send the resultant
temperature measurement and related data contemporane-
ously to the external computing device 10, and can also
receive commands from the computing device 10. The
computing device 10 can display this temperature and
related data on its display screen 12 and also present a user
interface 14 to control operational aspects of the thermom-
eter 100, such as instructing the thermometer 100 to take
another temperature, change the patient indicator, etc. In
preferred embodiments, the thermometer 100 sends a stream
of temperature measurement data to the computing device
10. The computing device 10 uses this data to present a
real-time progress report on the display screen 12 of a
temperature-taking process being performed by the ther-
mometer. For example, the display screen 12 may show the
temperature rising on the screen 12 in a visual manner, with
numbers, or both, so that the user can see that a measurement
is in progress. The temperature shown may be, for example,
a raw or converted temperature measurement obtained from
the sensor assembly 120. When the measurement is com-
plete, the computing device 10 can then display the final
converted temperature, together with the type of conversion,
on the screen 12. Also, when the measurement process is
complete, the thermometer 100 may provide an audio and/or
visual signal to the user. Changes to the thermometer con-
figuration as received from the communications link 2 can
be reflected in the configuration data 212.

[0026] When the thermometer 100 detects that no com-
munications link 2 is present when a temperature measure-
ment process is initiated, the thermometer 100 preferably
stores the temperature reading and its related data in the
memory of the computation module 112. The thermometer
100 can provide an audio and/or visual indicator to the user
to indicate that the temperature measurement is in process,
and when the temperature measurement process has been
completed. When a link 2 is finally established, any new
measurement data 216 can be provided to the computing
device 10 for presentation in the display 12.

[0027] The program in the computing device 10 may
similarly provide the user interface 14 on display 12 to
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support management functions for the thermometer 100,
such as setting a temperature mode (oral, tympanic, axillary,
etc.), resetting the thermometer 100 to a default state, setting
or overriding a measurement parameter (e.g.: degrees Cel-
sius or Fahrenheit; setting the internal clock of the compu-
tation module 112, setting the temperature type; setting the
patient indicator), assigning buttons 108 or button 108
positions to a patient or indicating by suitable signaling the
specific patient that is being measured, and the results of
these management functions selected by the user may then
be transmitted to the thermometer 100, with the computation
module 112 updating the configuration data 212 and adjust-
ing its functionality accordingly. Hence, many, or all, user
input/output functions can be offloaded onto the eternal
computing device 10, thus reducing the number of compo-
nents required, and the associated costs, of the thermometer
100. The user interface 14 may also be used to manage
temperatures that have been taken by the thermometer 100
and stored into the external device 10, such as creating a
patient profile (name, age, location, etc., as indicated in FIG.
5), assigning readings to a patient, deleting saved readings
and the like. Relevant aspects of patient profile data, and in
particular patient age, may be downloaded from the external
device 10 to the thermometer 100, which the thermometer
100 may then use when computing temperatures or control-
ling certain functions of the thermometer.

[0028] In preferred embodiments, the user interface 14 of
the external device 10 can set a color of the temperature
presented on the screen 12, or a similar visual indicator,
based upon the severity of the measured fever, if any—i.e.,
green for a normal temperature, yellow for an elevated
temperature and red for a fevered condition, as described,
for example, in U.S. Pat. No. 7,350,973, entitled “COLOR
CHANGING THERMOMETER,” the contents of which are
incorporated herein by reference. More preferably, the tem-
perature ranges associated with the specific colors used to
indicate the temperature state on the display 12 may also be
based on the age of the patient as determined from the
patient indicator obtained either from the associated data
214 obtained from the thermometer 100 or as indicated
subsequently by a user via the user interface 14 and asso-
ciated with entered patient profile data 214. Such age-based
calculations may be performed, for example, as disclosed in
U.S. patent application Ser. No. 12/966,697, entitled
“THERMOMETER WITH AGE SPECIFIC FEATURE
SELECTION,” the contents of which are incorporated
herein by reference. The temperature ranges associated with
the specific colors may also be based upon the location on
the patient where the temperature was taken, such as oral,
tympanic or the like. Preferably, the user interface 14
presents visual indicia on the screen 12 to indicate, together
with the related temperature and color indicator, the type of
temperature taken (oral, tympanic, etc.) and the age range of
the patient (infant, child, adult, etc.). This indicia, could be,
for example, a picture of an infant, a child, or an adult
presented on the screen 12 based upon the age range of the
patient, or a check box or the like next to text indicative of
the age range, or any other suitable indicia. In alternative
embodiments, the body 102 of thermometer 100 may
include one or more LEDs or the like, controllable by the
computation module 112, that illuminate based upon the age
range. For example, a single illuminated LED could indicate
an infant, two illuminated LEDs could indicate a child, etc.;
or the LEDs could illuminate text on the body 102 that
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indicates the age range, or could illuminate to present a
graphical indication of the age range.

[0029] The computation module 112 of the thermometer
100 may keep track of the last measurements 216 stored in
its memory 206 that were recorded but never provided to the
external device 10 and, when a new communications link 2
is established, transmit these most recent temperature mea-
surements 216 and their related data to the external device
10. Hence, in response to establishing the communications
link 2, the computation module 112 may scan its memory
206 for any temperature measurements 216 that have not
been previously provided to the external device 10 and use
the wireless module 114 to provide such measurements 216
to the external device 10. In this manner the thermometer
100 can “push” temperature readings to the external com-
puting device 10. Such “pushed” measurements may then be
deleted from the memory 206 of the thermometer 100, or
may be tagged as downloaded, such as by associating an
identifier of the external device 10 with the temperature
entry data 216 that was “pushed” to device 10. Temperature
data 216 that exceeds a certain date or time range may be
automatically deleted from memory 206. Alternatively, the
user interface 14 of the application on the external device 10
may allow a user to manage and delete temperature data 216
stored in the memory 206 of the thermometer 100. If the
received measurements 216 do not contain any indicator of
the patient, such as a patient ID, the external device 10 may
present a prompt on display 12 to allow the user to input the
respective patient identifiers. This temperature-related infor-
mation can then be stored in the memory of the external
device 10 for subsequent processing and display.

[0030] Preferably, when providing temperature measure-
ments 216 to the external device 10, each temperature
measurement 216 is also transmitted with its associated data,
including, for example: (1) the date and time when the
measurement was taken; (2) the type of temperature com-
puted or determined, such as oral, rectal, axillary, tympanic,
etc.; (3) a patient identifier (i.e., the position or state of the
related patient indicator button or slider 108, the physical
location of the thermometer 100, or a name/identifier earlier
provided by the external device 10), and (4) any other
related data, such as ambient temperature, raw sensor data or
the like. The external device 10 can then display not only the
numerical value of the temperature of the patient, but also
when the temperature was taken, the type of temperature
being displayed and the name (or an associated number, for
example) of the patient. If raw sensor data is provided with
the reading data 216, the application program may compute
a converted temperature on its own and present such con-
verted temperature on the display 12. The application pro-
gram of the external device 10 may also keep track of a
predetermined number of temperature readings, or request
these from the thermometer 100, and display them on the
display 12 so that the progress of the patient can be seen as
a function of time. This plurality of temperature measure-
ments can be presented on display 12, for example, in
columnar form as a chart, or may be displayed more visually,
such as a graph of temperature versus time.

[0031] Insome embodiments the thermometer 100 canuse
the communications link 2 to send raw data obtained from
the sensor assembly 120 to the computing device 10. This
data may be continuously output at a predetermined fre-
quency, such as 10 readings per second or the like, and
include data related to one or more sensors present in the
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sensor assembly 120, such as an ambient temperature sensor
and a target temperature sensor. The external computing
device 10 can use this raw data to, for example, present raw
temperature information from the sensor assembly 120 on
the display 12, and/or to compute or determine and then
display a converted patient temperature value, e.g., oral,
rectal, axillary, tympanic, etc.

[0032] In some embodiments, the thermometer 100 may
include one or more lighting devices controllable by the
computation module 112 to provide one or more of an
indicator that a temperature measurement is in progress, has
been completed, and a condition of the measured tempera-
ture. For example, the lighting devices may include a single
red LED and a single green LED, in which the red LED is
illuminated when an abnormal temperature is detected, and
the green LED is illuminated when a normal temperature is
detected. One or both of these LEDs may blink, for example,
to indicate that a temperature measurement is in progress.
Alternatively, the lighting devices may include a plurality of
lights, such as LEDs, that indicate the process of taking the
patient’s temperature; the lights may advance as the tem-
perature is being taken, and when all lights are lit the user
can then know that the temperature taking process is com-
plete. Alternatively, the thermometer may include a vibrat-
ing mechanism and/or speaker that is activated when the
temperature-taking process is starting, is complete, when the
thermometer is ready for use, etc.

[0033] Those skilled in the art will recognize that the
present invention has many applications, may be imple-
mented in various manners and, as such is not to be limited
by the foregoing embodiments and examples. Any number
of the features of the different embodiments described herein
may be combined into a single embodiment, the locations of
particular elements can be altered and alternate embodi-
ments having fewer than or more than all of the features
herein described are possible. Functionality may also be, in
whole or in part, distributed among multiple components, in
manners now known or to become known.

[0034] It will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
It is understood, therefore, that this invention is not limited
to the particular embodiments disclosed, but it is intended to
cover modifications within the spirit and scope of the present
invention. While there has been shown and described fun-
damental features of the invention as applied to being
exemplary embodiments thereof, it will be understood that
omissions and substitutions and changes in the form and
details of the disclosed invention may be made by those
skilled in the art without departing from the spirit of the
invention. Moreover, the scope of the present invention
covers conventionally known, future developed variations
and modifications to the components described herein as
would be understood by those skilled in the art.

What is claimed is:
1. A thermometer comprising;

at least a sensor for obtaining a temperature reading from
a patient and generating a corresponding sensor signal;

a computation circuit coupled to the sensor and config-
ured to receive the sensor signal and compute a corre-
sponding temperature value; and

a wireless communications circuit coupled to the compu-
tation, circuit;
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wherein the wireless communications circuit and the
computation circuit are collectively configured to
establish a wireless communications link with an exter-
nal device to provide the temperature value to the
external device.

2. The thermometer of claim 1 wherein the computation
circuit is configured to collect a plurality of temperature
readings from the sensor and use the wireless communica-
tions link to provide a corresponding plurality of tempera-
ture values to the external device.

3. The thermometer of claim 2 wherein the plurality of
temperature values are provided to the external device for
real-time presentation on a display of the external device.

4. The thermometer of claim 1 wherein the computation
circuit comprises a memory and a processor, and the pro-
cessor is configured to store the temperature value in the
memory.

5. The thermometer of claim 4, wherein the processor is
configured to provide the temperature value stored in the
memory to the external device via the communications link
in response to establishment of the communications link.

6. The thermometer of claim 5, wherein the processor is
configured to identify the temperature value stored in the
memory as provided to the external device, or to delete the
temperature value from the memory, in response to having
previously provided the temperature value to the external
device.

7. The thermometer of claim 4, wherein the computation
circuit further comprises a clock and the processor is further
configured to store a date, time or both provided by the clock
in the memory corresponding to the temperature value.

8. The thermometer of claim 7 wherein the processor is
further configured to use the communications link to provide
the date, time or both corresponding to the temperature value
to the external device.

9. The thermometer of claim 4, wherein the processor is
configured to use the communications link to obtain con-
figuration information from the external device and store the
configuration information in the memory.

10. The thermometer of claim 4 wherein the wireless
communications circuit and the computation circuit are
further collectively configured to estimate a position of the
thermometer based upon one or more wireless signals.

11. The thermometer of claim 10 wherein the computation
circuit is further configured to associate the position of the
thermometer with the patient.

12. The thermometer of claim 4 wherein the computation
circuit is further configured to store information about a
plurality of patients and respective patient data in the
memory.

13. The thermometer of claim 12 further comprising an
input device coupled to the computation circuit, and the
computation circuit is further configured to select informa-
tion about a particular patient from among the information
about the plurality of patients stored in the memory.

14. The thermometer of claim 12 wherein the wireless
communications circuit and the computation circuit are
further collectively configured to select information about a
particular patient from among the information about the
plurality of patients stored in the memory.

15. The thermometer of claim 1 further comprising at
least a lighting device controllable by the computation
circuit to indicate one or more of an abnormal temperature,
a normal temperature and a status of the thermometer.



US 2019/0350463 A1l

16. The thermometer of claim 15 wherein the at least a
lighting device comprises a red light emitting diode (LED)
and a green LED, the green LED illuminating when a
normal temperature is measured, and the red LED illumi-
nating when an abnormal temperature is measured.

17. The thermometer of claim 1 further comprising a
lighting device controllable by the computation circuit to
indicate a status of the temperature reading.

18. The thermometer of claim 1 wherein the temperature
value is a converted temperature value based upon the
sensor signal.

19. The thermometer of claim 1 wherein the temperature
value is a raw temperature value obtained from sensor
signal.

20. The thermometer of claim 19 wherein the wireless
communications circuit and the computation circuit are
further collectively configured to provide additional raw
data to the external device sufficient to permit the external
device to compute a converted temperature value.

21. The thermometer of claim 1 wherein the wireless
communications circuit and the computation circuit are
further collectively configured to receive the sensor signal,
compute the corresponding temperature value and provide
the temperature value to the external device in response to
receiving a signal from the external device.

22. A method for providing a temperature value of a
patient, the method comprising:

establishing a wireless communications link with a ther-

mometer,

utilizing the wireless communications link to obtain at

least a temperature reading from the thermometer; and
utilizing the temperature reading to present a correspond-
ing temperature value on a display;

wherein the display is on a device separate from the

thermometer.

23. The method of claim 22, wherein the temperature
value is a raw value of the temperature reading.

24. The method of claim 22, wherein the temperature
value is a converted temperature based upon the temperature
reading.

25. The method of claim 24, therein the temperature
reading obtained from the thermometer is the converted
temperature.

26. The method of claim 24 further comprising utilizing
the temperature reading to compute the converted tempera-
ture.

27. The method of claim 22, further comprising:

utilizing the wireless communications link to obtain a

plurality of temperature readings from the thermom-
eter; and

utilizing the temperature readings to present correspond-

ing temperature values on a display to indicate progress
of a temperature measuring process of the patient.
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28. The method of claim 22, further comprising utilizing
the wireless communications link to provide configuration
information to the thermometer.

29. The method of claim 22 wherein the display is on a
wireless communications device.

30. The method of claim 29 further comprising:

downloading a program into the wireless communications

device, the program configured to be executed by the
wireless communications device to establish the wire-
less communications link with the thermometer, and to
present to corresponding temperature on the display.

31. A method for providing a temperature value of a
patient, the method comprising:

using a sensor of a thermometer to obtain a temperature

reading from the patient;

establishing a wireless communications link between the

thermometer and an external device; and

utilizing the wireless communications link to provide at

least the temperature reading to the external device so
that the external device can present a corresponding
temperature value on a display;

wherein the display is not on the thermometer.

32. A device for displaying a temperature of a patient, the
device comprising:

a wireless communications circuit capable of communi-

cating with a thermometer;

a display; and

a processing circuit coupled to the wireless communica-

tions circuit and the display, the processing circuit

configured to:

establish a wireless communication link with the ther-
mometer;

receive a plurality sensor signals from the thermometer,

utilize the plurality of sensor signals to present on the
display progress of a temperature-taking process
performed by the thermometer, and

and present a converted temperature value of the
patient on the display.

33. The device of claim 32 wherein the processing circuit
is further configured to:

present on the display an option for a plurality of tem-

perature modes;

accept input from the user accepting one of the plurality

of temperature modes; and

present the converted temperature value of the patient on

the display according to the selected temperature mode.

34. The device of claim 33 wherein the processing circuit
is further configured to provide the selected temperature
mode to the thermometer.

35. The device of claim 32 wherein the device obtains the
converted temperature value from the thermometer.

36. The device of claim 32 wherein the device computes
the converted temperature value based upon one or more of
the sensor signals obtained from the thermometer.
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