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1
GAS DETECTOR CALIBRATION CAP WITH
AN EXTENDED STRIP

BACKGROUND

Applicant has identified many deficiencies and problems
associated with existing methods, apparatus, and systems
related to gas detector and calibration cap for the gap
detector. Through applied effort, ingenuity, and innovation,
many of these identified deficiencies and problems have
been solved by developing solutions that are in accordance
with embodiments of the present disclosure, many examples
of which are described in detail herein.

BRIEF SUMMARY

The present disclosure relates generally to gas detector
and gas detector calibration cap.

In accordance with various embodiments of the present
invention, a gas detector calibration cap for calibrating a gas
detector is provided. The gas detector calibration cap com-
prises a cap body, which comprises a nozzle disposed on the
cap body and an exhaust opening; a first cap wing connected
to the cap body, which comprises a first opening and a first
overhang extending through the first opening; and a second
cap wing connected to the cap body, which comprises a
second opening, a second overhang extending through the
second opening, and an extended strip attached to an end of
the second cap wing, wherein the extended strip comprises
a protrusion for opening a front shell of the gas detector.

In some embodiments, the protrusion comprises a first
end and a second end, wherein the first end is attached to the
extended strip, wherein a height of the first end is different
than a height of the second end.

In some embodiments, the height of the second end is less
than or equal to a height of a groove on an edge of the front
shell of the gas detector.

In some embodiments, a width of the protrusion of the
extended strip is less than or equal to a width of a groove on
an edge of the front shell of the gas detector.

In some embodiments, the extended strip further com-
prises one or more dots disposed on a surface of the
extended strip.

In some embodiments, the cap body further comprises an
audio opening.

In accordance with various embodiments of the present
invention, a system is provided. The system comprises a gas
detector and a gas detector calibration cap. The gas detector
comprises a gas detector housing and one or more sensors
disposed within the gas detector housing. The gas detector
housing comprises a front shell, which comprises one or
more exhaust openings and a groove on an edge of the front
shell; and a back shell connected to the front shell, which
comprises a first slot on a first side of the back shell and a
second slot on a second side of the back shell. The gas
detector calibration cap comprises: a cap body, which com-
prises a nozzle disposed on the cap body and an exhaust
opening; a first cap wing connected to the cap body, which
comprises a first opening and a first overhang extending
through the first opening; and a second cap wing connected
to the cap body. The second cap wing comprises a second
opening; a second overhang extending through the second
opening; and an extended strip attached to an end of the
second cap wing, wherein the extended strip comprises a
protrusion for opening the front shell of the gas detector.
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In some embodiments, the gas detector calibration cap is
connected to the gas detector housing by securing the first
overhang to the first slot and the second overhang to the
second slot.

In some embodiments, the front shell of the gas detector
further comprises a buzzer opening, wherein the cap body of
the gas detector calibration cap further comprises an audio
opening, wherein the buzzer opening overlaps the audio
opening.

In some embodiments, the protrusion comprises a first
end and a second end, wherein the first end is attached to the
extended strip, wherein a height of the first end is different
than a height of the second end.

In some embodiments, the height of the second end of the
protrusion is less than or equal to a height of the groove on
the edge of the front shell of the gas detector.

In some embodiments, a width of the protrusion of the
extended strip is less than or equal to a width of the groove
on the edge of the front shell of the gas detector.

In some embodiments, the extended strip further com-
prises one or more dots disposed on a surface of the
extended strip.

In some embodiments, the front shell further comprises a
display.

In some embodiments, the front shell further comprises
one or more LED indicators.

In some embodiments, the front shell further comprises
one or more buttons.

In accordance with various embodiments of the present
invention, a method is provided. The method comprises
inserting a protrusion of an extended strip attached to a gas
detector calibration cap to a groove on an edge of a front
shell of a gas detector; and applying force on the extended
strip to remove the front shell from the gas detector.

In some embodiments, the method further comprises
installing one or more sensors in the gas detector; and
closing the gas detector by securing the front shell to a back
shell of the gas detector.

In some embodiments, the method further comprises
attaching the gas detector calibration cap to the gas detector.

In some embodiments, attaching the gas detector calibra-
tion cap to the gas detector further comprises securing one
or more overhangs of the gas detector calibration cap to one
or more slots of the gas detector.

The above summary is provided merely for purposes of
summarizing some example embodiments illustrating some
aspects of the present disclosure. Accordingly, it will be
appreciated that the above-described embodiments are
merely examples and should not be construed to narrow the
scope of the disclosure in any way. It will be appreciated that
the scope of the disclosure encompasses many potential
embodiments in addition to those herein summarized, some
of which will be further described below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate embodiments of
the disclosure, and, together with the specification, including
the general description above and the detailed description
which follows, serve to explain the features of the present
disclosure.

FIG. 1 illustrates an example gas detector in accordance
with embodiments described herein;

FIG. 2 illustrates an example gas detector calibration cap
in accordance with embodiments described herein;
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FIGS. 3A, 3B, 3C, 3D, and 3E illustrate various views of
an example gas detector calibration cap in accordance with
embodiments described herein;

FIG. 4 illustrates an example system for calibrating a gas
detector in accordance with embodiments described herein;

FIG. 5 illustrates a cross-section view of an example
system for calibrating a gas detector;

FIG. 6 illustrates a cross-section view of an example
system for calibrating a gas detector;

FIG. 7 illustrates an example method of operating an
example gas detector and an example gas detector calibra-
tion cap in accordance with embodiments described herein;
and

FIGS. 8A-8B illustrate various views of an example gas
detector and an example gas detector calibration cap in an
example method.

DETAILED DESCRIPTION

The present disclosure now will be described more fully
with reference to the accompanying drawings in which some
but not all embodiments of the disclosure are shown. Indeed,
these embodiments may be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will satisty applicable legal
requirements. Like numbers refer to like elements through-
out.

The components illustrated in the figures represent com-
ponents that may be present in various embodiments of the
disclosure described herein. In some instances, the compo-
nents illustrated in the figures represent components that
may not be present in various embodiments of the disclosure
described herein. Accordingly, some embodiments of the
present disclosure may include fewer components, more
components, or different combinations of components than
those shown in the figures while not departing from the
scope of the disclosure.

As used herein, terms such as “front,” “rear,” “top,”
“bottom,” “outside,” “inside,” “near,” “along” and other
similar terms are used for explanatory purposes in the
examples provided below to describe the relative position of
certain devices or portions of devices. It is noted, however,
that as devices described herein, or portions thereof, may be
attached or utilized in other orientations.

The term “comprising” means including but not limited
to, and should be interpreted in the manner it is typically
used in the patent context. 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 of, and comprised substantially of.

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
disclosure or more than one embodiment of the present
disclosure. Such phrases do not necessarily refer to the same
embodiment.

The word “example” is used herein to mean “serving as
an example, instance, or illustration.” Any implementation
described herein as “example” is not necessarily to be
construed as preferred or advantageous over other imple-
mentations.

The terms “about” or “approximately” or the like, when
used with a number, may mean that specific number or a
range in proximity to that specific number, as understood by
persons of skill in the art field.

2 < 2
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If the specification states a component or feature “may,”
can,” “could,” “should,” “would,” “preferably,” “possibly,”
“typically,” “optionally,” “for example,” “often,” or “might”
(or other such language) be included or have a characteristic,
that particular component or feature is not required to be
included or to have the characteristic. Such component or
feature may be optionally included in some embodiments, or
it may be excluded.

113

Overview

The present invention is related generally to methods,
apparatus, and systems for gas detectors. More specifically,
various embodiments of the present invention describe a gas
detector calibration cap with an extended strip for the gas
detector.

A gas detector is a device that can detect the presence
and/or concentration of various gases and vapors, such as
toxic, flammable, or explosive gases, volatile organic com-
pounds (VOCs), humidity, odors, and the like. Gas detection
is important in many scenarios. For example, many workers
may need to perform work in a confined space, which has
limited openings for workers to enter and exit, but not
designed for continuous worker occupancy. Such confined
spaces may include, for example, storage tanks, ship com-
partments, process vessels, boilers, sewers, tunnels, and/or
like. In confined space, hazardous gas can accumulate to a
deadly concentration, resulting in accidents and fatalities. As
such, before entering a confined space, a worker may need
to test the internal atmosphere with a gas detector for oxygen
content, flammable gasses and vapors, potential toxic air
contaminants, and the like.

Gas detectors are generally in two forms: portable gas
detector and fixed gas detector. Fixed gas detectors are
permanently secured in a location, and can only detect gas
within a perimeter of the location. Portable gas detectors
allows a user to move the gas detector to a particular location
and perform “spot reading” of that location. Portable gas
detectors are essential in many areas where gas hazards
could occur, because they provide continuously monitoring
of an operator’s breathing zone, regardless of whether the
operator is stationary and moving.

However, traditional gas detectors are plagued with limi-
tations and deficiencies. For example, gas detectors need to
be routinely calibrated to ensure accurate reading, yet tra-
ditional gas detectors fail to provide means for calibration.

In addition, sensor(s) and filter(s) inside the gas detector
need to be serviced and replaced for many times during
product life of the gas detector. For example, continuous use
of the gas detector may cause the filter to deteriorate, and
therefore unable to block diffusion of gas. A sensor may
have the three to five years of life, while the gas detector (for
example, the casing) may have over ten years of product life.
As such, the gas detector casing may need to be opened so
that filters and sensors within the gas detector can be
installed/replaced, yet traditional gas detectors fail to pro-
vide an easy, efficient way to open in the casing. For
example, a worker may have to use a screw driver to open
the gas detector casing, likely causing cracking and breaking
of the gas detector casing.

Methods, apparatuses, and systems structured in accor-
dance with various embodiments of the invention provide
specific, technical solutions to these technical problems
faced by traditional gas detectors. For example, various
embodiments of the invention implement a gas detector
calibration cap, which provides means for performing accu-
rate calibration of the gas detector. In addition, the gas
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detector calibration cap includes an extended strip, allowing
a worker to easily open the gas detector housing. In other
words, the present invention provides means for opening the
gas detector housing without breaking the gas detector
housing, while integrating such means into the gas detector
calibration cap. As a result, the present invention improves
the speed and reliability of servicing the gas detector, while
eliminating the potential additional cost on special and
separate tooling for opening the gas detector housing.

As such, various embodiments of the present invention
overcome challenges faced by traditional gas detectors,
details of which are described hereinafter.

Example Apparatus for Implementing Embodiments
of the Present Invention

As should be appreciated, various embodiments of the
present invention may be implemented as apparatus, sys-
tems, and/or the like. For example, embodiments of the
present invention include a gas detector and a gas detector
calibration cap for calibrating the gas detector.

1. Gas Detector

Referring now to FIG. 1, an example gas detector 100 is
shown. The gas detector 100 comprises a gas detector
housing and one or more sensors or filters disposed within
the gas detector housing.

The gas detector housing is formed by a front shell 102
and a back shell 104. The front shell 102 and the back shell
104 may be secured together through snap-fit mechanisms.
In some embodiments, the front shell 102 may comprise
flexible member (such as cantilever) extending from the
bottom surface around the edge, and the back shell 104 may
comprise grooves around its periphery that provide space for
the flexible member. In some embodiments, other snap-fit
mechanisms may be used, without departing from the scope
of the present disclosure.

As shown in FIG. 1, the front shell 102 further comprises
a groove 106 on the edge of the front shell 102. The groove
106 provides mean for disconnecting the front shell 102
from the back shell 104, details of which are described
hereinafter.

As shown in FIG. 1, the front shell further comprises one
or more exhaust openings 108. The one or more exhaust
openings 108 allow the gas to pass through the front shell
102 and to/from inside the gas detector housing, where the
one or more sensors are disposed. The gas sensors may
include sensors that can detect the presence and concentra-
tion of gas such as CO, H,S, O,, CL,, H,, CO—H, SO,,
HCN, O, PH;, NO,, NO, CLO,, NH;, and the like.

The front shell may further comprise one or more dis-
plays. For example, as shown in FIG. 1, the front shell 102
comprises a LED display 110. The LED display presents
information, such as operation menu of the gas detector 100,
instructions for operating the gas detector 100, results of gas
detections (for example, type of the gas, concentration of the
gas, etc.), and the like.

The front shell may further comprise one or more indi-
cators. For example, as shown in FIG. 1, the front shell 102
comprises LED indicators 112 and 114. The LED indicators
112 and 114 provide indications regarding sensor readings.
For example, when the LED indicator 112 is flashing red, it
may indicate that the concentration of certain gas exceeds a
threshold. When the LED indicator 114 stays on green, it
may indicate that the gas detector 100 is in the process of
detecting gas.

The front shell 102 may further comprise input means,
such as one or more buttons, touch sensors, touch bottoms,
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or the like. For example, as shown in FIG. 1, the front shell
102 comprises a touch button 116. The touch bottom 116
allows a user to, for example, provide input to select an item
from the operation menu displayed on the LED display 110.

In some embodiments, the gas detector may further com-
prise a infrared (IR) sensor (for example, a passive infrared
sensor) for receiving and/or measuring IR light signals.

The front shell 102 may further comprise a buzzer aper-
ture 118, allowing sound to be transmitted from within the
gas detector housing (for example, from a buzzer). In some
embodiments, when the gas detector 100 determines that
certain gas exceeds a threshold, the buzzer may emit warn-
ing sound through the buzzer aperture 118 to provide
warning for hazardous environment.

The back shell 104 may comprise a slot on each side. For
example, FIG. 1 illustrates a slot 120 on one side of the back
shell 104. The slot 120 provides fastening mechanisms for
attaching a gas detector calibration cap to the gas detector,
details of which are described hereinafter.

In some embodiment, the front shell 102 may comprise
two detachable portions: a top portion and a bottom portion.
In this regard, the display 110 and LED indicators 112 and
114 may be on the top portion. The buzzer aperture 118,
exhaust openings 108, and the groove 106 may be on the
bottom portion. Additionally, the back shell 104 may com-
prise two corresponding detachable portions: a top portion
securing the top portion of the front shell 102 and a bottom
portion securing the bottom portion of the front shell 102.

In various embodiments, one or more other components
may be disposed within the gas detector housing. For
example, one or more processors may be in communication
with the one or more sensors described above to determine
the presence and/or concentration of gas. The one or more
processors may include a single core processor, a multi-core
processor, and/or the like. The one or more processors may
further be in communication with one or more non-transi-
tory storage medium, including, for example, volatile
memories, non-volatile memories, and the like. The one or
more non-transitory storage medium may be configured to
store information, data, content, applications, instructions,
or the like for enabling the one or more processors to carry
out various functions, such as determining the presence of
gas and calculating the concentration of gas.

2. Gas Detector Calibration Cap

Referring now to FIG. 2, an example gas detector cali-
bration cap 200 is shown. The gas detector calibration cap
200 includes a cap body 202, a first cap wing 204 and a
second cap wing 206.

The cap body may comprise one or more nozzles. For
example, as shown in FIG. 2, a nozzle 208 is disposed on the
cap body 202. During calibration, the nozzle 208 allows
calibration gas (i.e. gas with known concentration) to flow
into the gas detector, so that the gas detector can reestablish
baselines for sensors.

The cap body may further comprise one or more exhaust
openings. For example, as shown in FIG. 2, the cap body
202 comprises an exhaust opening 210. The exhaust open-
ings allows the calibration gas to leave the gas detector.

The cap body 202 may further comprise one or more
audio openings. For example, as shown in FIG. 2 the cap
body 202 includes an audio aperture 212. The audio aperture
212 corresponds to the buzzer aperture of the gas detector,
allowing sound to be transmitted from within the gas detec-
tor to the outside.

Each of the first cap wing 204 and the second cap wing
206 may comprise an opening and an overhang extending
through the opening. For example, as shown in FIG. 2, the
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second cap wing 206 comprise overhang 214 extending
thought the opening. The overhang in each cap wing pro-
vides means for securing the gas detector calibration cap 200
to a gas detector, details of which are described hereinafter.

As shown in FIG. 2, the second cap wing 206 further
comprise an extended strip 216 extending from the end of
the second cap wing 206. The extended strip 216 may further
include a protrusion 220. The protrusion 220 may further
comprise a first end and a second end, where the first end is
opposite to the second end. The first end may be attached to
the extended strip 216, while the second end has a height
different than the height of the first end.

As described further in details below, the protrusion 220
can be used to open the font shell of the gas detector. In this
regard, the height of the second end may be equal to or less
than the height of the groove on the edge of the front shell
of the gas detector. The width of the second end may be
equal to or less than the width of the groove on the edge of
the front shell of the gas detector.

In some embodiments, the extended strip of the gas
detector calibration cap may include one or more dots. For
example, as shown in FIG. 2, the extended strip 216 includes
dots 218. The dots 218 are protrusions from the surface of
the extended strip 216. When a user applies force on the
extended strip 216 using, for example, a finger, the dots 218
prevent the finger from slipping off the extended strip 216.

FIG. 3A-3E illustrate various views of an example gas
detector calibration cap 300. Referring now to FIGS. 3A and
3B, FIG. 3A provides a top view of the gas detector
calibration cap 300, and FIG. 3B provides a bottom view of
the gas detector calibration cap 300.

As shown in FIGS. 3A-3B, the gas detector calibration
cap 300 may include a cap body 302, a first cap wing 304,
and a second cap wing 306, similar to the cap body 202, the
first cap wing 204, and the second cap wing 206 described
above with reference to FIG. 2, respectively. The cap body
302 may include a nozzle 308, an audio aperture 312, and an
exhaust opening 310, similar to the nozzle 208, the audio
aperture 212, and the exhaust opening 210 as described
above with reference to FIG. 2.

The first cap wing 304 may include a first overhang 305
extending through a first opening, and the second cap wing
306 may include a second overhang 314 extending through
a second opening. The first overhang 305 and the second
overhang 314 allow the gas detector calibration cap 300 to
be securely attached to the gas detector, details of which are
described hereinafter.

Further, the second cap wing 306 includes an extended
strip 316, similar to the extended strip 216 described above
with reference to FIG. 2. The extended strip 316 may include
an protrusion 320, similar to the protrusion 220 described
above with reference to FIG. 2. The extended strip 316 may
further include dots 318, similar to dots 218 described above
with reference to FIG. 2.

Referring to FIG. 3C, a cross-section view of the gas
detector calibration cap 300 from the B-B cut line of FIG.
3A is shown. FIG. 3C illustrates various components of the
gas detector calibration cap 300, including, for example, the
nozzle 308, the first overhang 305, the second overhang 314,
the extended strip 316 and the protrusion 320.

Referring to FIG. 3D, a cross-section view of the gas
detector calibration cap 300 from the A-A cut line of FIG. 3B
is shown. FIG. 3D illustrates various components of the gas
detector calibration cap 300, including, for example, the
nozzle 308, the extended strip 316, and the protrusion 320.
As shown in FIG. 3D, the protrusion 320 may be curved.
The protrusion 320 has a first end and second end, with the
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first end attached to the extended strip 316. The height 321
of the first end is different than the height 322 of the second
end. For example, the height 322 may be less than or equal
to the height of groove on the front shell of the gas detector
so that the protrusion 320 can be inserted into the groove.
Referring to FIG. 3E, a cross-section view of the gas
detector calibration cap 300 from the C-C cut line of FIG.
3A is shown. FIG. 3E illustrates various components of the
gas detector calibration cap 300, including, for example, the
nozzle 308, the cap body 302, and the protrusion 320.

Example System for Implementing Embodiments of
the Present Invention

In accordance with various embodiments of the present
invention, a system for calibrating a gas detector is provided.
For example, as shown in FIG. 4, the system 400 comprises
a gas detector 402 and a gas detector calibration cap 404.
The gas detector may be, for example, the gas detector 100
described above with reference to FIG. 1. The gas detector
calibration cap 404 may be, for example, the gas detector
calibration cap 200 described above with reference to FIG.
2, and the gas detector calibration cap 300 described above
with reference to FIGS. 3A-3E.

As shown in FIG. 4, the gas detector calibration cap 404
is secured to the gas detector 402 using overhangs 406 and
408. During calibration, the calibration gas flows through
the nozzle 410 to the gas detector 402. The display 412 of
the gas detector 402 may display instructions on when to
start the gas flow and when to stop the gas flow. The LED
indicator lights 414 and 416 may indicate the status of
calibration.

Referring now to FIG. 5, a cross-section view of the
system from the cut line B-B of FIG. 4 is shown. As shown
in FIG. 5, the overhangs 502 and 504 of the gas detector
calibration cap are secured to the slots 506 and 508 of the gas
detector, respectively, thereby securing the gas detector
calibration cap to the gas detector. The nozzle 510 of the gas
detector calibration cap allows the calibration gas to flow to
the sensors through the exhaust openings 512 of the gas
detector. The audio aperture 514 of the gas detector calibra-
tion cap overlaps the buzzer aperture 516 of the gas detector,
such that buzzer sound can be transmitted from inside the
gas detector to the outside.

Referring now to FIG. 6, another cross-section view of the
system from the cut line B-B of FIG. 4 is shown. Similar to
those described above with reference to FIG. 5, the over-
hangs 602 and 604 of the gas detector calibration cap are
secured to the slots 606 and 608 of the gas detector,
respectively, thereby securing the gas detector calibration
cap to the gas detector. The audio aperture 618 of the gas
detector calibration cap overlaps the buzzer aperture 616 of
the gas detector, such that buzzer sound can be transmitted
from inside the gas detector to the outside.

Further, as shown in FIG. 6, the gas detector may com-
prise a protruded portion 620, where the exhaust openings
612 are on top of the protruded portion 620. In this regard,
the gas detector calibration cap comprises a corresponding
protruded portion 622, allowing the protruded portion 622 to
house the protruded portion 620. As such, the calibration gas
flows through the nozzle 610 of the gas detector calibration
cap to the sensors in the gas detector through the exhaust
openings 612.

Example Method for Implementing Embodiments
of the Present Invention

As described above, various embodiments of the present
invention may be implemented as methods. For example,
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embodiments of the present invention include a method for
removing the front shell of a gas detector form the gas
detector housing.

Referring now to FIG. 7, a gas detector 701 and a gas
detector calibration cap 703 are shown. The gas detector 701
may be, for example, the gas detector 100 described above
with reference to FIG. 1. For example, the gas detector 701
comprises a groove 707, similar to the groove 106 described
above in reference to FIG. 1.

The gas detector calibration cap 703 may be, for example,
the gas detector calibration cap 200 described above with
reference to FIG. 2 and the gas detector calibration cap 300
described above with reference to FIGS. 3A-3E. For
example, the gas detector calibration cap 703 comprises a
protrusion 705 from an extended strip, similar to the pro-
trusion 220 described above with reference to FIG. 2 and
protrusion 320 described above with reference to FIGS.
3A-3E.

Referring now to FIGS. 8A-8B, a user may remove the
front shell of the gas detector by inserting the protrusion of
the extended strip attached to the gas detector calibration cap
to the groove on the edge of the front shell of the gas
detector, and applying force on the extended strip.

For example, FIG. 8A illustrates inserting the protrusion
806 of the gas detector calibration cap 804 to the groove 808
of the gas detector 802, and applying force in the direction
of 810 on the extended strip to cause the front shell 812 of
the gas detector 802 to be dis-attached from the back shell
814.

FIG. 8B is a cross-section view of FIG. 8A. As shown in
FIG. 8B, the protrusion 806 of the gas detector calibration
cap 804 is aligned with the groove 808, and is inserted into
the groove 808 of the gas detector 802. After inserting the
protrusion 806, a user may apply force in the direction of
810, causing the front shell 812 to be dis-attached from the
back shell 814.

As described above, the front shell of the gas detector may
comprise a top portion and a bottom portion. In these
embodiments, when force is applied to the extended strip,
only the bottom portion is removed from the gas detector
housing.

In various embodiments of the present invention, after the
font shell is remove from the back shell, a user may install
and/or replace one or more sensor(s) and/or filter(s) installed
within the gas detector. The user may close the gas detector
housing by securing the front shell to the back shell, such as
through the snap-fit mechanisms described above.

In various embodiments of the present invention, the user
may further attach the gas detector calibration cap to the gas
detector after the front shell is attached to the back shell. In
this regard, the user may secure the gas detector calibration
cap to the gas detector using overhangs from the gas detector
calibration cap and slots from the gas detector, similar to
those described above.

Additional Implementation Details

Furthermore, any advantages and features described
above may relate to specific embodiments, but shall not limit
the application of such issued claims to processes and
structures accomplishing any or all of the above advantages
or having any or all of the above features.

In addition, the section headings used herein are provided
for consistency with the suggestions under applicable law,
rules, and/or regulations or to otherwise provide organiza-
tional cues. These headings shall not limit or characterize the
disclosure set out in any claims that may issue from this
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disclosure. For instance, a description of a technology in the
“Background” is not to be construed as an admission that
certain technology is prior art to any disclosure in this
disclosure. Neither is the “Summary” to be considered as a
limiting characterization of the disclosure set forth in issued
claims. Furthermore, any reference in this disclosure to
“disclosure” or “embodiment” in the singular should not be
used to argue that there is only a single point of novelty in
this disclosure. Multiple embodiments of the present disclo-
sure may be set forth according to the limitations of the
multiple claims issuing from this disclosure, and such claims
accordingly define the disclosure, and their equivalents, that
are protected thereby. In all instances, the scope of the
claims shall be considered on their own merits in light of this
disclosure, but should not be constrained by the headings set
forth herein.

Also, techniques, systems, subsystems, and methods
described and illustrated in the various embodiments as
discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without
departing from the scope of the present disclosure. Other
items shown or discussed as directly coupled or communi-
cating with each other may be indirectly coupled or com-
municating through some interface, device, or intermediate
component, whether electrically, mechanically, or other-
wise. Other examples of changes, substitutions, and altera-
tions are ascertainable by one skilled in the art and could be
made without departing from the scope disclosed herein.

Many modifications and other embodiments of the dis-
closure set forth herein will come to mind to one skilled in
the art to which these embodiments pertain having the
benefit of teachings presented in the foregoing descriptions
and the associated figures. Although the figures only show
certain components of the apparatus and systems described
herein, it is understood that various other components may
be used in conjunction. Therefore, it is to be understood that
the disclosure is not to be limited to the specific embodi-
ments disclosed and that modifications and other embodi-
ments are intended to be included within the scope of the
appended claims. For example, the various elements or
components may be combined or integrated in another
system or certain features may be omitted or not imple-
mented. Moreover, the steps in any method described above
may not necessarily occur in the order depicted in the
accompanying diagrams, and in some cases one or more of
the steps depicted may occur substantially simultaneously,
or additional steps may be involved. Although specific terms
are employed herein, they are used in a generic and descrip-
tive sense only and not for purposes of limitation.

The invention claimed is:

1. A gas detector calibration cap for calibrating a gas

detector, the gas detector calibration cap comprising:

a cap body, comprising a nozzle disposed on the cap body
and an exhaust opening;

a first cap wing connected to the cap body, comprising a
first opening and a first overhang extending through the
first opening;

a second cap wing connected to the cap body, comprising:
a second opening;

a second overhang extending through the second open-
ing; and

an extended strip attached to an end of the second cap
wing, wherein the extended strip comprises a pro-
trusion for opening a front shell of the gas detector.

2. The gas detector calibration cap according to claim 1,

wherein the protrusion comprises a first end and a second
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end, wherein the first end is attached to the extended strip,
wherein a height of the first end is different than a height of
the second end.

3. The gas detector calibration cap according to claim 2,
wherein the height of the second end is less than or equal to
a height of a groove on an edge of the front shell of the gas
detector.

4. The gas detector calibration cap according to claim 1,
wherein a width of the protrusion of the extended strip is less
than or equal to a width of a groove on an edge of the front
shell of the gas detector.

5. The gas detector calibration cap according to claim 1,
wherein the extended strip further comprises one or more
dots disposed on a surface of the extended strip.

6. The gas detector calibration cap according to claim 1,
wherein the cap body further comprises an audio opening.

7. A system comprising a gas detector and a gas detector
calibration cap, wherein the gas detector comprises:

a gas detector housing, comprising:

a front shell, comprising
one or more exhaust openings; and
a groove on an edge of the front shell;
a back shell connected to the front shell, comprising
a first slot on a first side of the back shell;
a second slot on a second side of the back shell; and
one or more sensors disposed within the gas detector
housing; and
wherein the gas detector calibration cap comprises:

a cap body, comprising a nozzle disposed on the cap body
and an exhaust opening;

a first cap wing connected to the cap body, comprising a
first opening and a first overhang extending through the
first opening; and

a second cap wing connected to the cap body, comprising:
a second opening;

a second overhang extending through the second open-
ing; and

an extended strip attached to an end of the second cap
wing, wherein the extended strip comprises a pro-
trusion for opening the front shell of the gas detector.

8. The system according to claim 7, wherein the gas
detector calibration cap is connected to the gas detector
housing by securing the first overhang to the first slot and the
second overhang to the second slot.
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9. The system according to claim 7, wherein the front
shell of the gas detector further comprises a buzzer opening,
wherein the cap body of the gas detector calibration cap
further comprises an audio opening, wherein the buzzer
opening overlaps the audio opening.

10. The system according to claim 7, wherein the protru-
sion comprises a first end and a second end, wherein the first
end is attached to the extended strip, wherein a height of the
first end is different than a height of the second end.

11. The system according to claim 10, wherein the height
of the second end of the protrusion is less than or equal to
a height of the groove on the edge of the front shell of the
gas detector.

12. The system according to claim 11, wherein a width of
the protrusion of the extended strip is less than or equal to
a width of the groove on the edge of the front shell of the gas
detector.

13. The system according to claim 7, wherein the
extended strip further comprises one or more dots disposed
on a surface of the extended strip.

14. The system according to claim 7, wherein the front
shell further comprises a display.

15. The system according to claim 7, wherein the front
shell further comprises one or more LED indicators.

16. The system according to claim 7, wherein the front
shell further comprises one or more buttons.

17. A method, comprising:

inserting a protrusion of an extended strip attached to a

gas detector calibration cap to a groove on an edge of
a front shell of a gas detector; and

applying force on the extended strip to remove the front

shell from the gas detector.

18. The method according to claim 17, further compris-
ing:

installing one or more sensors in the gas detector; and

closing the gas detector by securing the front shell to a

back shell of the gas detector.

19. The method according to claim 18, further comprising
attaching the gas detector calibration cap to the gas detector.

20. The method according to claim 19, wherein attaching
the gas detector calibration cap to the gas detector further
comprises securing one or more overhangs of the gas
detector calibration cap to one or more slots of the gas
detector.



