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(57) Abrégée/Abstract:

A plurality of thermometer models are manufactured from a universal clinical thermometer core. The thermometer core includes a
housing, a controller storing a software program, a power source, a probe, a probe cord, and a display. A plurality of model

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




CA 2631622 A1 2008/11/22

en 2 631 622
13) A1

(57) Abrege(suite)/Abstract(continued):
selection devices are produced, each corresponding to a different thermometer model. One of the model selection devices Is

selected and connected to the controller. The controller operates the thermometer as a function of the connected model selection
device such that the thermometer is configured with the features and default settings of the thermometer model corresponding to

the connected model selection device.
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ABSTRACT

A plurality of thermometer models are manufactured from a universal clinical
thermometer core. The thermometer core includes a housing, a controller storing a software
program, a power source, a probe, a probe cord, and a display. A plurality of model selection
devices are produced, each corresponding to a different thermometer model. One of the
model selection devices is selected and connected to the controller. The controller operates
the thermometer as a function of the connected model selection device such that the
thermometer 1s configured with the features and default settings of the thermometer model

corresponding to the connected model selection device.
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MULTIPLE CONFIGURATION ELECTRONIC THERMOMETER

BACKGROUND

[0001] Although clinical thermometers often share similar traits, a single model cannot
meet the different needs of all, or even most, users. For example, a user in an emergency
room setting may desire a relatively simple electronic thermometer for quickly and easily
obtaining a temperature measurement for a patient. With simplicity in mind, the user
interface is designed such that the user can turn on the thermometer, take a temperature
reading, and then turn it off. On the other hand, in a pediatric office setting, for example, a
user may desire additional functions such as the ability to switch between one predictive
mode and another or between a predictive mode and a direct measurement mode, or the
ability to switch between different patient body locations (e.g., rectal, oral, or in an axiila) for
taking temperature measurements. In addition, users in difterent countries often have
different expectations for performance, functionality, and the like. Thus, a manufacturer
must produce several different models of a thermometer, which may have the same basic
parts (i.€., a housing, a controller, a probe, and a display), but have different user interfaces,

menus, software features, and the like.

SUMMARY

[0002] Aspects of the invention provide a universal electronic thermometer that 1s
automatically configured, upon initialization, as a particular thermometer model of a plurality
of thermometer models. Each thermometer, even when functioning as a different model,
includes the same housing, the same embedded software, and the same controller assembly.
The universal thermometer comprises a controller having a memory storing a software
program. The software program contains instructions for implementing all of the user
interface menus and features of which the universal thermometer 1s capable. A model
selection device (e.g., a keypad overlay) corresponding to one particular thermometer model
is selected from a plurality of such devices and connected to the controller. Depending on
which model selection device i1s connected, the controller enables and/or disables functions in
the software program. Thus, a manufacturer can produce one type of housing and controller
and maintain one software program while having the ability to produce a variety of clinical
thermometer models. This may provide, for example, increased manufacturing efficiency

and reduced manufacturing and development costs.
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[0003] In one embodiment, the software program includes profiles for each of a variety of
thermometer models. A model selection device unique to the particular thermometer model
is selected and connected to the controller. When the thermometer initializes, the controller
determines which model selection device is connected and loads the corresponding software
profile.

[0004] For example, in one embodiment of the invention, a model selection device 1s a
user input device or keypad. A thin laminate overlay includes a circuit sheet having a series
of stainless steel domes mounted thereon. The stainless steel domes function as buttons to
form a keypad for the thermometer and are overlaid with a graphic sheet that includes indicia
pertaining to the desired thermometer model. The overlay may also have an adhesive
mounting opposite the graphic sheet for mounting to the thermometer housing. During
assembly, the overlay keypad is connected to the main controller circuit board of the
thermometer via a ribbon cable or the like and a mating electrical connector on the circuit
board. At power up, the thermometer software scans the overlay keypad circuitry to
determine the type of overlay connected. Based upon the type of overlay keypad sensed, the
thermometer software will configure itself to function according to the specifications of the
particular model by selectively enabling and/or disabling functions of the thermometer.
[0005] This summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary 1s not intended to
identify key features or essential features of the claimed subject matter, nor is it intended to
be used as an aid in determining the scope of the claimed subject matter.

[0006] Other features will be in part apparent and in part pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 1s a perspective of an electronic thermometer according to an embodiment
of the invention.

[0008] FIG. 2 1s a back view of the thermometer of FIG. 1 having a model selection
device installed and a portion of the housing removed.

[0009] FIG. 3 1s a partially exploded back view of the thermometer of FIG. 2.

[0010] FIGS. 4A, 4B, 4C, and 4D are front views of alternative model selection devices
for use 1n configuring the thermometer of FIG. 2 as different models according to an
embodiment of the invention.

[0011] FIG. 5 schematically illustrates exemplary jumper connections of a plurality of

model selection devices for configuring the thermometer of FIG. 2 as different models.
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[0012] FIG. 6 1s a block diagram illustrating the thermometer of FIG. 2 configured
according to the embodiment of FIG. 5.

[0013] FIG. 7 is an exemplary flow showing aspects of a method of manufacturing a
thermometer a'ccording to an embodiment of the invention.

[0014] Corresponding reference characters indicate corresponding parts throughout the

drawings.

DETAILED DESCRIPTION

[0015] Referring to FIGS. 1 and 2, FIG. 1 shows a side elevation view of a chinical
thermometer, generally indicated at 100, according to one embodiment, and FIG. 2 shows a
perspective view of the back of the thermometer 100 with a portion of a housing 102 of the
thermometer 100 removed. The thermometer 100 includes the housing 102, a user input
device such as keypad 104A, a display 106, a controller 120, a power supply (e.g. a battery),
and a probe 108, which i1s attached to the housing 102 and controller 120 via a probe cord
110. The controller 120 includes a user input device connector 122 for connecting to the
keypad 104A, and a software program having computer executable instructions for displaying
the menus of and performing the functions of the thermometer 100. The keypad 104A also
includes a cable 124 for connecting to the user input device connector 122 of the controller
120.

[0016] In the illustrated embodiment, the user input device connector 122 shown 1s a pin
header having a plurality of pins for engaging an appropnate pin header connector. But other
types of mating electrical connectors, such as spade terminals and connectors or soldered
connections are within the scope of the invention. The cable 124 may be a ribbon cable, a
collection of individual wires, or some other conductive means for establishing a connection
between the keypad 104 A and the controller 120. It is also contemplated that the user input
device 104A may directly engage the user input device connector 122, may be directly
installed on the circuit board of the controller 120, or may communicate with the controller
120 through a wireless means such as Radio Frequency Identification, all of which eliminate
cable 124.

[0017] According to aspects of the invention, thermometer 100 constitutes a universal
electronic thermometer that 1s automatically configured, upon initialization, as a particular
thermometer model of a plurality of thermometer models. The thermometer 100, even when
functioning as a different model, may include the same housing 102 and the same controller

120. The controller 120 of universal thermometer 100 has a memory (see FIG. 6) storing a
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software program containing instructions for implementing all of the user interface menus
and features of which the thermometer is capable. A model selection device (e.g., a user
input device such as keypad 104A) corresponding to one particular thermometer model is
selected from a plurality of such devices and connected to controller 120 as described above.
Depending on which model selection device i1s connected, controller 120 enables and/or
disables functions in the software program. It is contemplated that the model selection device
may also be a sticker for identifying the thermometer model, a model identification
nameplate, or the like, each including means tor connecting to controller 120.

[0018] Referring to FIG. 3, the thermometer 100 1s shown from the side, partially
exploded. The cable 124 on keypad 104A fits through a hole in the housing 102 to engage
the connector 122 of the controller 120. Thus, when the thermometer 100 1s fully assembled,
the controller 120 is fitted within the rear of housing 102, and the keypad 104A 1s atfixed to
the front of housing 102, adjacent to the display 106 as shown in FIG. 1.

[0019] In operation according to an embodiment of the invention, a user causes the
thermometer 100 to nitialize by removing probe 108 from its stored position, the user places
the probe 108 1n contact with a patient at the appropriate temperature measurement location
(e.g., oral, rectal, or in an axilla), and the probe 108 passes temperature information to the
controller 120 via the probe cord 110. The controller 120 determines the patient's
temperature and displays the determined patient temperature to the user via the display 106.
All models of clinical thermometers generally perform this measurement function, but
different thermometer models have different default settings, features, and user interface
configurations (e.g., menus). For example, one model 1s manufactured with a fast predictive
mode for use when temperature measurement speed 1s more 1important than accuracy as the
default mode of operation and provides a slower, user-selectable standard predictive mode for

use when accuracy 1s more important than speed, such as disclosed in commonly assigned
U.S. Patent Application Serial Number 11/539,438, filed October 6, 2006, the entire
disclosure of which is incorporated herein by reference. Conversely, another model is
manufactured with the standard predictive mode as the default mode and the fast predictive
mode as a user-selectable option. Some models may not allow the thermometer to operate in
a measurement mode other than the default mode such that menus related to switching
between the fast and standard predictive mode may be eliminated from these models. Some
models may also allow a user to manually adjust or calibrate the thermometer, while others
do not. Other features and options that are enabled or have default settings determined by the

model of the thermometer include: direct measurement mode (no prediction algorithms used
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to speed up measurements), anti-theft settings, preheat temperature, programmable device
identification number, sound themes, backlight, measurement counter, LCD display test
screens, and battery voltage readout. Regardless of the default settings, features, and user
interface configuration, all of the thermometer models have the same basic parts as described
above. - - |
[0020] Referring to FIGS. 4A and 4B, two interchangeable user input devices for use with
thermometer 100 are shown. For example, a thin laminate overlay includes a circuit sheet
having a series of stainless steel domes mounted thereon. The stainless steel domes function
as buttons to form a keypad 104A for thermometer 100 and are overlaid with a graphic sheet
that includes indicia pertaining to the desired thermometer model. The overlay may also
have an adhesive mounting opposite the graphic sheet for mounting to the thermometer
housing. During assembly, the overlay keypad 104 A 1s connected to the main circuit board
of controller 120 via cable 124 and mating electrical connector (e.g., connector 122). Upon
power up, the thermometer software scans the overlay keypad circuitry to determine the type
of overlay connected. Based upon the type of overlay keypad sensed, the thermometer
software will configure itself to function according to the specifications of the particular
model by selectively enabling and/or disabling functions of the thermometer. The software
also has instructions for monitoring the sensed keypad periodically during operation of the
thermometer for monitoring the thermometer hardware such that if a failure occurs (e.g.,
keypad 104A 1s disconnected from the controller 120), the thermometer 100 can display an
error on the display 106. It is contemplated that the connector 122 may engage the ribbon
cable 124 by any connection method such as a pin header and fitting, an array of spade
terminals and fittings, a crimp type fitting, an array of solder joints, or epoxy securing bare
ribbon cable wires to corresponding circuit board traces.

[0021] In the illustrated embodiment, keypad 104A corresponds to a first thermometer
model (e.g., Model A) having a first feature set. A second user input device 104B (i.e.,
keypad 104B ot FIG. 4B) corresponds to a second thermometer model (e.g., Model B) having
a second feature set different from the first. It 1s contemplated that there may be any number
ot user input devices for use with the thermometer, each user input device corresponding to a
different thermometer model having a different feature set, default setting, and/or user
interface configuration. The keypad 104A includes three buttons: a measurement site button
310, a timer button 312, and a temperature scale button 314. The measurement site button
310 allows the user to select where to take a patient's body temperature (e.g., select oral or

axillary). The timer button 312 allows the user to take a patient’s pulse. The t-scale button
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314 allows the user to switch the units of the measured temperature shown on the display 106
between Fahrenheit and Celsius. The second keypad 104B includes a temperature site button
320 and a t-scale button 322. The model corresponding to the second keypad 104B does not
provide the timer feature. There may be other differences between the first and second feature
sets such as a calibration feature and menu, a default units (i.e., Fahrenheit or Celsius) setting,
a default site setting, a default predictive mode setting, etc. For example, a full teatured
model (e.g. Models A and C corresponding to overlays 104A and 104C respectively)
provides biotech features (e.g., manual thermometer calibration, direct measurement mode
(no prediction algorithms used to speed up measurements), anti-theft settings, preheat
temperature, programmable device 1dentification number, sound themes, backlight,
measurement counter, LCD display test screens, and battery voltage readout but a less
featured model (e.g. Models B and D corresponding to overlays 104B and 104D respectively)
does not provide biotech features.

[0022] In operation, the keypad 104A or 104B electrically connects at least two pins of the
pin header 122 when connected to the pin header 122. It 1s contemplated that some user input
devices do not electrically connect any of the pins and that other user input devices connect
multiple pins or sets of pins. When the user turns the thermometer 100 on (e.g., removes the
probe, presses a button on the keypad, or activates a power switch of the thermometer 100),
the controller 120 determines which pins of the pin header 122 are electrically connected
and/or not electrically connected. Based on this determination, the controller 120 sets default
parameters of the thermometer 100 and may also selectively enable and/or disable functions
and/or menus of the thermometer 100. Thus, the thermometer 100 1s configured as the
thermometer model, Model A, corresponding to keypad 104A when the keypad 104A is
connected, and configured as the thermometer model, Model B, corresponding to the keypad
104B when the keypad 104B 1s connected.

[0023] Referring to FIG. 5, an exemplary set of connections for the pin header 122 1s
shown which configure the thermometer 100 as one of a plurality of models (i.e., Models A,
B, C, and D). These exemplary connections assume that pin header 122 includes 8 pins. The
schematics of Models B and D include a connection between pins 8 and 3 and correspond to
the 2 button keypads of FIGS. 4B and 4D. The schematics for Models A and C do not
include a connection between pins 8 and 3 and correspond to the 3 button keypads of FIGS.
4A and 4C. Thus, the controller 120 can distinguish Models B and D from Models A and C.
Model B includes a connection between pins | and 3 whereas Model D does not, and Model

A 1ncludes a connection between pins 1 and 3 whereas Model C does not. This allows the
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controller 120 to further distinguish Model B from Model D, and Model A from Model C.
Thus, by analyzing which pins of the pin header 122 are connected, the controller 120 can
determine the model of a connected keypad and configure the thermometer 100 as the
determined model. It is to be understood that other models are available (e.g. by using
different pin configurations, decoding schemes, or other component identification schemes).
[0024] FIG. 6 1llustrates thermometer 100 in block diagram form embodying aspects of
the mvention in accordance with the connections described above with respect to FIG. 5. In
FIG. 6, thermometer 100 constitutes a universal electronic thermometer that is automatically
configured, upon 1nitialization, as a particular thermometer model, Model A, B, C, or D. The
controller 120 of universal thermometer 100 has a memory 602 storing a software program
containing instructions for implementing all of the user interface menus and features of which
the thermometer is capable. Depending on which of the model selection devices 104A-D are
connected to controller 120, controller 120 enables and/or disables features implemented in
the software program to cause the thermometer 100 to operate in accordance with the
designated model. Having one software program including instructions for all of the features
and options of all of the available thermometer models allows a manufacturer to quickly
adapt to market needs. For example, the manufacturer or a distributor can stock thermometer
cores (1.€., a thermometer with a model selection device not yet installed) and install model
selection devices on demand according to a customer order, reconfigure thermometers in
inventory as a desired thermometer model by replacing the installed model selection devices,
or add features to a customer's existing thermometers by replacing the model selection
device.

[0025] In an alternative embodiment of the invention, the controller 120 determines the
connected model selection device by retrieving, or receiving, an identification code from the
model selection device, wherein all of the model selection devices corresponding to a
particular thermometer model provide the same identification code. The controller 120
operates the thermometer 100 as a function of the identification code provided by the
connected model selection device such that the thermometer 100 is configured as the
thermometer model corresponding to the connected model selection device. Transmitting the
identification code to the controller 120 may be accomplished via wires, contact, or
wirelessly (e.g. via RFID technology). In another embodiment, the controller 120 stores a
plurality of software program profiles, and loads a software profile based on the connected

model selection device. In yet another embodiment, a touch screen interface is the model
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selection device and replaces both the user input device and the display and accepts user
input and displays the measured patient temperature and menus of the thermometer.

[0026] Referring to FIG. 7, a method of manufacturing the thermometer 100 is shown. At
402, a manufacturer produces a plurality of controllers, housings, displays, and model
selection devices. At 404, the manufacturer assembles the parts (i.e., a controller, a housing,
a probe, a cord, a battery, and a display) into a thermometer core (i.e., a thermometer with a
model selection device not yet installed). At 406, a model selection device 1s selected from a
plurality of model selection devices. The selected model selection device corresponds to the
thermometer model that the manufacturer desires to produce. At 408, the selected model
selection device is connected to the controller of the thermometer core to form a completed
thermometer (e.g. thermometer 100), and at 410, the controller operates the thermometer as a
function of the connected model selection device.

[0027] The order of execution or performance of the operations in embodiments of the
invention illustrated and described herein is not essential, unless otherwise specified. That 1s,
the operations may be performed in any order, unless otherwise specified, and embodiments
of the invention may include additional or fewer operations than those disclosed herem. For
example, it is contemplated that executing or performing a particular operation betore,
contemporaneously with, or after another operation is within the scope of aspects of the
Invention.

[0028] Embodiments of the invention may be implemented with computer-executable
instructions. The computer-executable instructions may be organized into one or more
computer-executable components or modules. Aspects of the invention may be implemented
with any number and organization of such components or modules. For example, aspects of
the invention are not limited to the specific computer-executable instructions or the specific
components or modules illustrated in the figures and described herein. Other embodiments of
the invention may include different computer-executable instructions or components having
more or less functionality than illustrated and described herein.

[0029] When introducing elements of aspects of the invention or the embodiments thereof,
the articles “a,” “an,” “the,” and “said” are intended to mean that there are one or more of the
elements. The terms “comprising,” “including,” and “having” are intended to be inclusive
and mean that there may be additional elements other than the listed elements.

[0030] Having described aspects of the invention in detatl, it will be apparent that

modifications and variations are possible without departing from the scope ot aspects of the

invention as defined in the appended claims. As various changes could be made 1n the above
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constructions, products, and methods without departing from the scope of aspects of the
Invention, it is intended that all matter contained in the above description and shown in the

accompanying drawings shall be interpreted as illustrative and not in a limiting sense.
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CLAIMS

What 1s claimed 1s:

1. A configurable medical device (100) comprising:

a controller (120) for operating the medical device (100), said controller (120) having
a memory (602) for storing computer-executable instructions implementing a plurality of
functions of the medical device (100); and

a model selection device (104A-D) identifying a selected one of a plurality of
configurations of the medical device (100), each of said configurations of the medical device
(100) being defined by one or more of the functions of the medical device (100), said model
selection device (104A-D) being connected to the controller (120) and said controller (120)
being responsive to the model selection device (104A-D) connected thereto for operating the

medical device (100) in the selected configuration.

2. The medical device (100) of claim 1 wherein the model selection device (104A-D)
comprises one of a plurality of interchangeable user input devices, each of said user input
devices and said controller (120) having mating electrical connectors (122) for connecting a
selected one of the user input devices to the controller (120) to configure the medical device

(100) according to the selected configuration.

3. The medical device (100) of claim 2 wherein each of the user input devices comprises a

model-specific keypad.

4. The medical device (100) of claim 2 wherein the mating electrical connectors (122)
comprise a set of pins and a corresponding set of pin-receiving contacts, at least two pins of
the set of pins being electrically connected to the corresponding pin-receiving contacts when
the selected user input device 1s connected to the controller (120), and wherein the controller
(120) selectively enables the one or more functions of the medical device (100) defining the

selected configuration based on which pins of the set of pins are electrically connected to the

corresponding pin-receiving contacts.

5. The medical device (100) of claim 1 wherein the controller (120) is configured to

selectively enable the one or more functions of the medical device (100) defining the selected
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configuration based on the model selector device (104A-D) connected thereto tor operating

the medical device (100) in the selected configuration.

6. The medical device (100) of claim 1 wherein the controller (120) 1s configured to
selectively disable at least one of the functions of the medical device (100) not defining the
selected configuration based on the model selector device (104A-D) connected thereto tor

operating the medical device (100) in the selected configuration.

7. The medical device (100) of claim 1 further comprising a plurality of software profiles
stored in the controller memory (602), said software profiles each being representative of a
pre-defined set of medical device (100) functions corresponding to one of the configurations
of the medical device (100), and wherein the controller (120) 1s configured to load the

software profile corresponding to the selected configuration identified by the model selection

device (104A-D) when the medical device (100) initializes.

8. The medical device (100) of claim 1 wherein the controller (120) 1s configured to
determine a default setting of the medical device (100) based on the model selection device

(104A-D) connected thereto.

9. The medical device (100) of one of claims 1, 2, 3, 4, 5, 6, 7, or 8 wherein the medical

device (100) 1s a thermometer.

10. A method of manufacturing a configurable medical device (100) comprising:

selecting (406) a user input device (104A-D) from a plurality of user input devices
(104A-D), each of said user input devices (104A-D) being associated with a configuration for
the medical device;

connecting (408) the selected user input device (104A-D) to a controller (120) of the
medical device;

configuring (410) the controller (120) for operating the medical device in a selected

contiguration as a tunction of the selected user input device (104A-D) connected thereto.

1. The method of claim 10 wherein the user input devices (104A-D) comprise a plurality of
interchangeable, model-specific keypads, each of said keypads and said controller (120)

having mating electrical connectors (122), and wherein connecting the selected user input
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device (104A-D) to the controller (120) comprises connecting a selected one of the keypads
to the controller (120) via the mating electrical connectors (122) to configure the medical

device (100) according to the selected configuration.

12. The method of claim 10 further comprising storing computer executable instructions in a
memory (602) of the controller (120) for implementing operation of a plurality of functions
of the medical device (100) wherein a subset of said functions defines each of the

configurations.

13. The method of claim 12 wherein configuring the controller (120) comprises selectively
enabling the subset of functions of the medical device (100) based on the selected user input

device (104A-D) connected to the controller (120).

14. The method of claim 12 wherein configuring the controller (120) comprises selectively
disabling each of the functions implemented by the computer-executable instructions not in

the subset of functions of the medical device (100) based on the selected user input device
(104A-D) connected to the controller (120).

15. The method of claim 10 further comprising storing a plurality of software profiles in a
memory (602) of the controller (120), said software profiles each being representative of a
pre-defined set of medical device functions corresponding to one of a plurality of
configurations of the medical device (100), and wherein configuring the controller (120)
comprises loading the software profile corresponding to the selected configuration when the

medical device (100) initializes.

16. The method of claim 10 wherein configuring the controller (120) comprises determining

a default setting of the medical device (100) as a function of the selected user input device
(104A-D) connected thereto.

17. The method of one of claims 10, 11, 12, 13, 14, 15, or 16 wherein the configurable

medical device (100) 1s a thermometer.
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