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AUTOMATIC BUMP AND CALIBRATION IN GAS DETECTORS VIA SHORTY
RANGE WIRELESS COMMUNICATION

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This apphcation claims priority to UK. Provisional Patent Application Senal No.
62/105,158 (entitled AUTOMATIC BUMP AND CALIBRATION IN GAS DETECTORS VIA
SHORT RANGE WIRELESS COMMUNICATIONfled January 19, 2015), whuch 1s incorporated
herein by reference.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

{0002] Not applicable.
REFERENCE TO A MICROFICHE APPENDIX
{0003] Not applicable.
BACKGROUND
{00604] Gas detectors may be carried by workers in environments where there 1s potential for
harmful gases. The gas detectors may be periodically tested and/or calibrated to ensure that the
detector 1s working properly. This may be done using a gas testing system operable to supply a
sample gas to the detector and analyze the response of the gas detector. In some workplaces, the
testing may occur while a user is wearing other protective gear, such as gloves, suits, helmets,
respiratory equipment, eic.
BRIEF DESCRIPTION OF THE DRAWINGS
{0605] For a more complete understanding of the present disclosure, reference 13 now made to
the following brief description, taken in connection with the accompanying drawings and detailed

description, wherein like reference numerals represent like parts.
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[0006] FIG. 1A illustrates a gas detector and gas delivery tubes according to an embodiment of
the disclosure;
[0007] FIG. 1B illustrates a gas detector and gas testing system according to an embodiment of
the disclosure; and
[0008] FIGS. 2A-2B illustrate the operation of a gas detector and gas testing system
communicating via NFC.

DETAILED DESCRIPTION
[{0009] It should be understood at the outset that although illustrative implementations of one or
more ernbodiments are illustrated below, the disclosed systems and methods may be unplemented
using any number of techniques, whether currently known or not vet in existence.  The disclosure
should i no way be bmited to the dlustrative implementations, drawings, and techmques illustrated
below, but may be modified within the scope of the appended claims along with their full scope of
equivalents.
{0010} The following brief defiution of terms shall apply throughout the application:
{0611] The term “comprising” means including but not hmited to, and should be interpreted n
the manner 1t is typically used in the patent context;
{0612] The phrases “in one embodiment,” “according to one embodiment” and the like
generally mean that the particular feature, structure, or characteristic following the phrase may be
included in at least one embodiment of the present invention, and may be included in more than one
embodiment of the present invention (importantly, such phrases do not necessarily refer to the same
embodiment),
{0013} If the specification describes something as “exemplary” or an “example,” it should be

understood that refers to a non-exclusive example;
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[0014] The terms “about” or approximately” or the like, when used with a number, may mean
that specific number, or alternatively, a range in proximity to the specific number, as understood by
persons of skill in the art field; and

32 4C

[0015] It the specification states a component or feature “may,” “can,” “could,” “should,”

3 39 C6

“would,” “preferably,” “possibly,” “typically,” “optionally,” “for example,” “often,” or “nught” (or
other such language) be included or have a characteristic, that particular compounent or feature 15 not
required to be included or to have the characteristic.  Such component or feature may be optionally
included 1in some embodiments, or it may be excluded.

{0016] There is a strong desire for comphiance based portable gas detectors to be as user friendly
as possible.  One of the ways this can be accomplished 15 by limiting the device to a single button,
reducing the interaction between the user and device.  One of the issues with this arises if multiple
types of user/device mteractions are required, and it becomes difficult to come up with different
types of single button interactions (e.g. long button press, short button press, double press, etc ) to
cover all operations or mteractions.

{0017} In an example, gas detectors often require regular calibration (1.e. apply a known gas,
read the sensor output, and adjust gas readings as needed} and bumping (1.e. apply a known gas to
make sure all user alerts are still working as intended).  Usually these actions are completed within a
docking station or manually. When done manually, the problem described above may arise, where
if there 15 only one button, it may be difficult to control the device to enter calibration or bump mode.
{0618] Applicants have proposed a process using near field communication (NFC) between the
eas detectors and one or more NFC tag.  The tube that supplies the gas sample to the detector that s
used for calibration {cal) and bumping (bump) may be redesigned to incorporate a passive NFC tag

near the end of the tubeoperable to attach to the detector device. The NFC tag will contain
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mformation such as gas type, concentration, and the action required {bump or cal}. To interact with
the NFC tag, an NFC reader may be incorporated mto the gas detector.  When the tube is in place 1t
will be in close enough proximity of the reader that the device will automatically read the
information off the tube’s NFC tag and put the device n to the appropriate mode. The proposed
solution requires no interaction between the user and the device other than attachung the tube,
reducing the potential for errvor, and reducing the time required for the bump/cal process.

[0019] Referrmg now to FIG. 1A, a system 100 may comprise a detector device 102, suchas a
gas detector, one or more gas delivery tubes 104, and one or more NFC tags 105 attached to the gas
delivery tubes 104, In some embodiments, the gas delivery tubes 104 may be part of a gas testing
system. The detector 102 may comprise an attachment pomt 103 operable to connect to the gas
delivery tube{s} 104 and an NFC reader 106. The NF( reader 106 may be operable to receive input
from the NFC tag{s) 105 In some embodiments, the gas detector device may comprise a memory
112 and a processor 114, Additionally, the gas detector device may comprise an application stored in
the memory 112, that when executed by the processor 114 receives instructions from the NFC tag
105 via the NFC reader 106, and executes an action based on the instructions from the NFC tag 105
{0020} Referring to FIG. 1B, the system 100 may comprise a full gas testing system 120 In
some embodiments, the NFC tag(s) 105 may be attached to the gas delivery tube 104 {as described
above). Alternatively, the NFC tag(s} 105 may be attached to a gas tank 114 (which may dehiver gas
to the detector via a gas delivery tube 104).  In alternative embodiments, the NFC tag{s} 105 may be
attached to any part of the gas testing system 120, including the gas tank, the gas delivery tubes, and
the area around the gas tank, for example In some embodiments, the gas testing system 120 may
comprise a testing card 122 comprising the NFC tag 105, wherein a user may swipe the card 122

near the gas detector device 102 to communicate the information. In some embodiments, the gas
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testing system 120 may comprise a poster 124comprising the NFC tag 105, wherein a user may
swipe the gas detector device 102 near the poster 124 to communicate the information.

[0021] In FIGS. 1A-1B, the detector 102 may comprise a single button 108 for interaction with a
user. This may sitmphify the interactions required by a user, which may be undered by a user wearing
protective gear, such as gloves. In some embodiments, the detector 102 may also comprise a user
interface 110, which mav mnclude a screen, a microphone, a speaker, etc., for interaction between the
user and the detector 102

[0022] Referring to FIGS. 2A-2B, the gas delivery tube 104 may attach to the detector 102, and
the NFC reader 106 of the detector 102 may interact with one of the NFC tags 105 to execute
different actions, operations, or processes on the detector 102, as described above. In FIG. 2A the
NFC tag 105 may mitiate a bump process, by prompting the device to enter bump mode.  In FIG.
2B the NFC tag 105 may uutiate a calibration, by prompting the device to enter calibration mode.
In other embodiments, additional NFC tags 105 may be used to mutiate different actions on the
detector 102,

{0023} Embodiments of the disclosure may comprise a gas detector device comprisinga
processor;a memory;a near field communication (NFC) reader; an attachment point operable to
attach to one or more gas delivery tubes, wherein the gas delivery tube comprises an NFC tag
operable to interact with the NFC reader of the gas detector to give instructions to the detector; andan
application stored in the memory, that when executed by the processor receives mstructions from the
NFC tag via the NFC reader, and executes an action based on the instructions from the NFC tag.
{0024} In some embodiments, the NFC tag may instruct the detector to enter bumping mode.
In some embodiments, the NFC tag may instruct the detector to enter calibration mode. In some

embodiments, the gas delivery tube delivers gas to the gas detector to complete the action executed

(A%
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by the detector. In some embodiments, the gas detector is operable to attach to a plurality of gas
delivery tubs and complete a plurality of actions. In some embodiments, the gas detector comprises
a single button for interaction between a user and the detector. In some embodiments, the gas
detector comprises a user interface for interaction between a user and the detector.

{0025] Embodiments of the disclosure may comprise a gas detector device comprisinga
processor;a memorv;a near field coromunication (NFC) reader; an attachment point operable to
attach to a gas testing system, wherein the gas testing system comprises an NFC tag operable to
interact with the NFC reader of the gas detector to give instructions to the detector; andan application
stored in the memory, that when executed by the processor receives instructions from the NFC tag
via the NFC reader, and executes an action based on the mstructions from the NFC tag,

[0026] In some embodiments, the gas detector device may comprise a gas sensor. In some
embodiments, the gas sensor may receive the gas delivered by the gas debivery tube. In some
embodiments, the gas testing system comprises a gas delivery tube operable to deliver gas to the gas
detector to complete the action executed by the detector. In some embodiments, the gas testing
system comprises one or more gas delivery tubes and one or more gas tank.

{06271 Additional embodiments of the disclosure may comprise a method for completing an
action on a gas detector device comprising:connecting, by the gas detector device, to a gas delivery
tube of a gas testing system, wherein the gas delivery tube comprises a near field communication
{(NFC} tag;recetving, via an NF(C reader of the gas detector device, instructions from the NFC tag for
completing an action on the gas detector deviceexecuting, by the gas detector device, the
mstructions recetved from the NFC tag via the NFC reader to complete the action on the gas detector

device; andreceiving sample gas output from the gas delivery tube to complete the action on the gas



WO 2016/118355 PCT/US2016/012942

detector device. In some embodiments, the sample may be recetved by a sensor of the gas detector
device.

[0028] In some embodiments, the method may further comprise connecting, by the gas detector
device, to a second gas delivery tube of the gas testing system, wherein the gas testing system
comprises a second NFC tag;receiving, via the NFC reader of the gas detector device, mstructions
from the second NFC tag for completing a second action on the gas detector device,executing, by the
gas detector device, the mstructions received from the second NFC tag via the NFC reader to
complete the second action on the gas detector device; andreceiving sample gas output from the
second gas delivery tube to complete the second action on the gas detector device. In some
embodiments, the action comprises entering into bumping mode. In some embodiments, the method
may further comprise completing a bump process by the gas detector.  In some embodiments, the
action comprises entering mto calibration mode. In some embodiments, the method may further
comprise completing a calibration process by the gas detector.  In some embodiments, the NFC tag
may be located on the gas delivery tube. In some embodiments, the gas detector comprises a single
button for interaction between a user and the detector.

{0029} Other embodiments of the disclosure may include a system for providing automatic
mteraction with gas detectors comprising: a gas testing system comprising one or more gas tanks
containing sample gas for testing a gas detector device; one or more gas delivery tubes operable to
attach to a gas detector device; and an NFC tag attached to each of the one or more gas delivery
tubes. The system may also comprise a gas detector device comprisinga processor;a memory;a near
field communication {(NFC) reader, wherein the NFC tag of the gas delivery tubes is operable to
mteract with the NFC reader of the gas detector device to communicate instructions to the gas

detector device; an attachment point operable to attach to the one or more gas delivery tubes; andan

~J
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application stored in the memory, that when executed by the processor receives instructions from the
NFC tag via the NFC reader, and executes an action based on the instructions from the NFC tag.
[0038] In some embodiments, the NFC tag instructs the detector to enter bumping mode. In
some embodiments, the NFC tag mnstructs the detector to enter calibration mode. In some
ernbodiments, the gas delivery tube delivers gas to the gas detector to complete the action executed
by the detector. In some embodiments, the gas detector 18 operable to attach to a plurahty of gas
delivery tubs and corplete a plurality of actions.  In some embodiments, the gas detector comprises
a single button for interaction between a user and the detector, and a user interface for interaction
between a user and the detector.

{0031] While vanious embodiments in accordance with the principles disclosed herein have
been shown and described above, modifications thereof may be made by one skilled in the art
without departing from the spint and the teachings of the disclosure. The embodiments described
herewn are representative only and are not intended to be limiting.  Many vanations, combimations,
and modifications are possible and are within the scope of the disclosure.  Alternative embodiments
that result from combining, integrating, and/or omitting features of the embodiment{s) are also
within the scope of the disclosure. Accordingly, the scope of protection 1s not limited by the
description set out above, but 1s defined by the claims which follow, that scope including all
equivalents of the subject matter of the claims. Fach and every claim is incorporated as further
disclosure mnto the specification and the claims are embodiment(s) of the present mvention(s}.
Furthermore, any advantages and features described above may relate to specific embodiments, but
shall not himit the application of such 1ssued claims to processes and structures accomplishing any or

all of the above advantages or having any or all of the above features.
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[0032] Additionally, the section headings used herein are provided for consistency with the
suggestions under 37 C F R. 1.77 or to otherwise provide organizational cues. These headings shall
not himit or characterize the invention{s) set out in any claims that may issue from this disclosure.
Specifically and by way of example, although the headings might refer to a “Field,” the claims
should not be hmited by the language chosen under this heading to describe the so-called field.
Further, a description of a technology in the “Background” 1s not to be construed as an admission
that certain technology 1s prior art to any mvention(s) in this disclosure. Neither is the “Summary”
to be considered as a himiting characterization of the mvention{s) set forth in issued claims.
Furthermore, any reference in this disclosure to “invention” in the singular should not be used to
argue that there 13 only a single point of novelty i this disclosure.  Multiple inventions may be set
forth according to the limitations of the multiple claims 1ssuing from this disclosure, and such claims
accordingly define the mvention(s), and their equivalents, that are protected thereby. In all
mstances, the scope of the claims shall be considered on their own merits 1o hight of this disclosure,
but should not be constrained by the headings set forth herein.

{0633] Use of broader terms such as “comprises”, “includes”, and “having” should be
understood to provide support for narrower terms such as “consisting of”, “consisting essentially

2% 4C

of”, and “comprised substantially of”. Use of the term “optionally,” “may.” “might,” “possibly,”
and the like with respect to any element of an embodiment means that the element 1s not required, or
alternatively, the element 1s required, both alternatives being within the scope of the embodiment(s}.
Also, references to examples are merely provided for illustrative purposes, and are not intended to be
exclusive.

{0034] While several embodiments have been provided in the present disclosure, it should be

understood that the disclosed systems and methods may be embodied 1n many other specific forms

9
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without departing from the spirit or scope of the present disclosure.  The present examples are to be
considered as illustrative and not restrictive, and the intention 1s not to be limited to the details given
herein. For example, the various elements or components may be combined or mntegrated in
another system or certain features may be omutted or not implemented.

{0035] Also, techruques, systems, subsystems, and methods described and illustrated i the
various embodiments as discrete or separate may be combined or integrated with other systems,
maodules, techniques, or methods without departing from the scope of the present disclosure.  Gther
items shown or discussed as directly coupled or comnmunicating with each other may be indirectly
coupled or commumicating through some interface, device, or intermediate component, whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and alterations
are ascertainable by one skilled i the art and could be made without departing from the spirit and

scope disclosed herem.

10
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CLAIMS

What is claimed is:
1. A gas detector device (102) comprising:

a processor (114);

a merory {112}

a near field conumunication (NFC) reader (106);

an attachment point (103) operable to attach to a gas testing system (120), wherein the gas
testing system(120) comprises an NFC tag (105) operable to interact with the NFC reader (106) of
the gas detector (102} to give instructions to the detector (102); and

an application stored 1n the memory (112), that when executed by the processor (114)
receives mstructions from the NFC tag (105} via the NFC reader (106), and executes an action based

on the nstructions from the NFC tag (105},

2. The device (102) of claim 1, wherein the NFC tag (105) wnstructs the detector (102) to enter

bumping mode.

3. The device {102) of claim 1, wherein the NFC tag (105} nstructs the detector (102} to enter

calibration mode.

4. The device (102) of claim 1, wherein the gas testing system {120} comprises a gas delivery tube

{104) operable to deliver gas to the gas detector (102) to complete the action executed by the detector

(102).

11
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5. The device (102} of claim 4, wherein the gas detector {102) is operable to attach to a plurality of

gas delivery tubes {104) and complete a plurality of actions.

6.The device (102} of claim 1, wherein the gas detector (102} comprises a single button (108) for

interaction between a user and the detector (102),

7. The device (102) of claim 1, wherein the gas testing system {120} comprises one or more gas
\ k o gl S kN

delivery tubes (104} and one or more gas tank (114).
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8. A method for completing an action on a gas detector device comprising:

connecting, by the gas detector device, to a gas delivery tube of a gas testing system, wherein
the gas testing system comprises a near field communication (NFC) tag;

receiving, via an NFC reader of the gas detector device, mnstructions from the NFC tag for
completing an action on the gas detector device;

executing, by the gas detector device, the instructions received from the NFC tag via the
NFC reader to complete the action on the gas detector device; and

receiving sample gas output from the gas delivery tube to a sensor of the gas detector device

to complete the action on the gas detector device.

9. The method of claim 8 further comprising:

comnecting, by the gas detector device, 1o a second gas delivery tube of the gas testing
system, wherein the gas testing system comprises a second NFC tag;

recetving, via the NFC reader of the gas detector device, instructions from the second NFC
tag for completing a second action on the gas detector device;

executing, by the gas detector device, the instructions received from the second NFC tag via
the NFC reader to complete the second action on the gas detector device; and

recelving sample gas output from the second gas delivery tube to a sensor of the gas detector

device to complete the second action on the gas detector device.

10.The method of claim §, wherein the action comprises entering into bumping mode.

11. The method of claim 10 further comprising completing a bump process by the gas detector.

13



WO 2016/118355 PCT/US2016/012942

12.The method of claim 8 wherein the action comprises entering into calibration mode.

13. The method of claim 12 further comprising completing a calibration process by the gas detector,

14.The method of claim 8 wherein the NFC tag 1s located on the gas delivery tube.

a user and the detector,

14
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