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Title: WEIGHT-TRIGGERED LOCKING FEATURE

(57) Abstract: An apparatus includes a housing (102), a spring-loaded plunger
(106) within the housing, and a spring-loaded rotating lock (104) extending from

8o 110

the housing. The spring-loaded plunger includes a slot (404) and an end portion.
The end portion is configured to extend outside the housing and to be moved in-
ward at least partially into the housing. The spring-loaded rotating lock includes
a shaft (112), a locking pin (116) positioned on the shaft, and a disc (128) posi-
tioned on the shaft and having a recess (130). At least part of the spring-loaded
plunger fits within the recess of the disc and is configured to contact the disc,
and at least part of the disc fits within the slot.
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WEIGHT-TRIGGERED LOCKING FEATURE

TECHNICAL FIELD
[0001]  This disclosure generally relates to locking and attachment devices. More specifically,

this disclosure relates to a weight-triggered locking feature.

BACKGROUND

{0802] Therc arc numerous situations in which two or more components need to be physically
fastened or otherwise sccured together for at least some amount of time. For example, an electronic device
or other device may need to be temporaniy secured to a cart, table, or other structure for transport, testing,
or other purposes. Often times, locking pins are used to temporarily secure components together.
However, commercially-available locking pins typically do not provide adequate reliability when securing
components together. For instance, a typical bali-lock pin having a diameter of 0.373 inches (0.9525
centimeters) may provide only about 0.065 inches (0.1651 centimeters) of locking surface and typically

requires close operator attention to ensure that the ball-lock pin is installed properdy.

SUMMARY

[0003]  This disclosure provides a weight-triggered locking feature for securing components
together,

[0084] In a first embodiment, an apparatus includes a housing, a spring-loaded plunger within
the housing, and a spring-loaded rotating lock extending from the housing. The spring-loaded plunger
includes a slot and an end portion. The end portion is configured to extend outside the housing and to be
moved nward at least partially into the housing. The spring-loaded rotating lock includes a shafi, a
locking pin positioned on the shaft, and a disc positioned on the shaft and having a recess. At least part of
the spring-loaded plunger fits within the recess of the disc and is configured to contact the disc, and at
lcast part of the disc fits within the slot.

{0005]  In a sccond embodiment, a system includes a first component having a furst mating
surface, a second component having a second mating surface, and a locking feature configured to secure
the first and second components together along the mating surfaces. The locking feature includes a
housing, a spring-loaded plunger within the housing, and a spring-loaded rotating lock extending from the
housing. The spring-loaded plunger mcludes a slot and an end portion. The end portion 1s configured to
extend outside the housing and to be moved inward at least partially into the housing. The spring-loaded
rotating lock mclades a shaft, a locking pin positioned on the shaft, and a disc positioned on the shaft and
having a recess. At least part of the spnng-loaded plunger fits within the recess of the disc and is
configured to contact the disc, and at least part of the disc fits within the slot.

{0806] In a third embodiment, a method of using a locking feature having a housing, a spring-

loaded plunger, and a spring-loaded rotating lock includes inserting a locking pin on a shaft of the spring-
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loaded rotating lock through at least one opening in at least one of multiple components being secured
together while preventing rotation of the spring-loaded rotating lock. The method also includes moving an
end portion of the spring-loaded plunger that extends from the housing at lcast partially back mto the
housing. The method further includes, in response to movement of the spring-loaded plunger, aligning a
slot of the spring-loaded phnger and a disc of the spring-loaded rotating lock, the disc having a recess. In
addition, the method includes antomatically rotating the disc of the spring-loaded rotating lock within the
aligned slot. At least part of the spring-loaded plunger fits within the recess of the dise and is configured
1o contact the disc to prevent the rotation of the spring-loaded rotating lock. At least part of the disc fis
within the aligned slot to permit the automatic rotation of the disc.

{60071  Other technical features may be readily apparent to one skilled in the art from the

folowing figuses, descriptions, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{60081  For a more complete understanding of this disclosare, reference is made to the following
description, taken i conjunction with the accompanyving drawings, 1n which:

{0060%]  FIGURES 1 and 2 illustrate an example weight-triggered locking feature in accordance
with this disclosure;

{0016} FIGURES 3A through 3C llustrate a first example operational state of a weight-triggered
locking feature in accordance with this disclosure;

{0611} FIGURES 4A through 4C dlustrate a sccond example operational state of a weight-
iriggered locking feature in accordance with this disclosure;

[0612] FIGURES 5 and 6 illustrate example intermal operations within a weight-triggered
locking feature in accordance with this disclosure;

[0013] FIGURES 7A and 7B dlustrate an example use of a weight-triggered locking feature in
accordance with thas disclosure; and

{0814] FIGURE 8 illustrates an example method for securing components using a weight-

triggered locking feature in accordance with this disclosure.

DETAILED DESCRIPTION

{6015]  FIGURES 1 through &, described below, and the various embodiments used to describe
the principles of the present invention in this patent document are by way of illastration only and should
not be construed in any way to hmit the scope of the invention. Those skilled in the art will understand
that the principles of the present invention may be tmplemented in any type of suitably arranged device or
svstemi.

{6G16]  As noted above, there are numerous situations in which two or more components need fo
be physically fastened or otherwise secured together for at least some amount of time. While locking pins

may be used to temporardy secure components together, commercially-available locking pins often do not
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provide adequate rehability when securing the components together. This can be problematic in critical
apphications or other applications i which it may be important or essential to ensure that components are
secured together reliably. For example, when transporting imaging components or other components used
in satellites, rockets, nussiles, or other devices, it may be extremely important to cnsure that the
components are secured to transport carts before the transport carts are moved.

{0817  Thus disclosure provides weight-triggered locking features that enable components to be
secured together casily and reliably. Among other things, a weight-triggered locking feature mchides a
housing, a spring-loaded rotating lock passing through the housing, and a spring-loaded plunger located
primartdy within the housing. A portion of the spring-loaded rotating lock can be mserted through slots or
other openings of at least two components being secured together. Prior to installation of the locking
feature, part of the spring-loaded plunger extends outside the housing and prevents the rotating fock from
tuming. Afier the portion of the rotating lock is inserted through the openings of the components being
secured together, the spring-loaded plunger can be pushed substantially or completely inside the housing,
such as due to the weight of the locking feature itself. This triggers the spring-loaded rotating lock and
allows the rotating lock to partially rotate, such as by about 90°. This secures the components together and
prevenis the components from being separated {or prevents the components from being separated by more
than some small amount}. To separate the components, a handle of the rotating Jock can be tumed in the
opposite direction, and the locking feature can be lifted to allow the spring-loaded phunger to extend
partially out of the housing again and prevent the rotating fock from rotating.

{0018]  In this way, the locking feature essentially provides for “error-proof” installation since an
operator does not need to tum a lock or perform other tasks to ensure that components are secured
together. Instead, an operator may simply need to ensure that the portion of the rotating lock is properly
inserted through openings of components being secured together. The weight of the locking feature itself
{(or some component coupled to the locking feature) can then ensure that the spring-loaded plunger moves
mward, triggening rotation of the rotating lock. This approach differs significantly from commercial lock
pins throogh the utihization of several unigue features, such as the use of the automatic rotation of the lock
and the use of slotted openings in components being secured together. This approach can casily be
extended to support the use of the locking feature with any suitable components and any suitable nomber
of components. It is also possible to integrate one or more locking features into one or more of the
components being secured together.

{0019] FIGURES 1 and 2 illustratc an cxample weight-triggered locking feature 100 in
accordance with this disclosure. In particular, FIGURE 1 illustrates an cxiernal view of the example
locking feature 100, and FIGURE 2 lfustrates an internal view of the example locking feature 100,

{80826]  As shown i FIGURE 1, the locking feature 100 inclades a housing 102, a spring-loaded
rotating lock 104, and a spring-ioaded plunger 106 (only a small part of which is visible in FIGURE 1).
The housing 102 generally represents a structure that contains part of the rotating lock 104 and at least

part of the spring-loaded plunger 106. The housing 102 also allows partial rotation of the rotating lock
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104 and movement of the spring-loaded plunger 106 within the housing 102

{6021]  The housing 102 can have any suitable size, shape, and dimensions. In this example, the
housing 102 is generally cvlindrical, although other shapes can be used. Also, the housing 102 can be
formed trom any suitable matcral{s). For instance, the housing 102 can be formed from metal or
ruggedized plastic. In addition, the housing 102 can be formed m any suitable manner. In this example,
the housing 102 s formed asing an upper portion 108 and a lower portion 110 that can be attached
together, such as via welding, bonding, threading, or other suitable technique. The use of the multiple
portions 108 and 110 allows parts of the rotating lock 104 and the spring-loaded plunger 106 to be placed
within the housing 102.

{0822]  The rotating lock 104 includes a shaft 112 that extends through the housing 102 such that
an upper portion of the shaft 112 in FIGURE 1 is above the housing 102 and a lower portion of the shaft
112 m FIGURE 1 1s below the housing 102, A handle 114 1s positioned at a first end of the shaft 112, and
a locking pin 116 1s positioned at a second end of the shaft 112 opposite the first end. The shafi 112
therefore couples the handle 114 and the locking pin 116 such that rotation of the handle 114 also results
in corresponding rotation of the handie 114. As described 1n more detail below, the rotating lock 104 is
spring-loaded, and the shaft 112 includes or is coupled to a disc or other structure within the housing 102.
When the spring-loaded plunger 106 is pushed mward into the housing 102 (upward 1n FIGURE 1), the
spring-loading turns the shaft 112 {such as by about 90°) when the disc aligns with a slot of the phinger
106, which also turns the handle 114 and the locking pin 116 {(such as by about 90°).

{0623}  The rotating lock 104 can be formed from any suitable material(s). For cxample, the shaft
112, the handle 114, and the locking pin 116 of the rotating lock 104 can each be formed from metal or
ruggedized plastic. Also, the rotating lock 104 can be formed i any suitable manner. For mstance, the
shaft 112 can be welded, boaded, threaded, or otherwise secured to the handie 114, and the locking pin
116 can be nserted through a bole or a threaded hole in the shaft 112, Of course, the rotating lock 104 can
be formed n any other suitable manner. In addition, the rotating lock 104 can have any suitable size,
shape, and dimensions. In this example, the shatt 112 and the locking pin 116 are generally cylindrical,
and the handie 114 extends from the shaft 112 at an angle and has an indentation along one side to support
grasping of the handie 114. However, cach of the shaft 112, the handle 114, and the locking pin 116 can
have anv other suitable design.

{60241 A small portion of the spring-loaded plunger 106 can be seen extending from the housing
102 1in FIGURE 1. When the locking feature 100 is not in use, the spring-loading pushes this portion of
the plunger 106 out of the housing 102, As described below, m this operational state, the spring-loaded
plunger 106 substantially or completely prevents the rotating lock 104 from turning. However, when in
use, the spring-loaded plunger 106 moves completely or substantially within the housing 102, such as due
to the weight of the locking feature 100. Thig allows the rotating lock 104 to automatically turn and secure
at least two components together.

{8625]  As shown i FIGURE 2, the spring-loaded plunger 106 fits in a space 118a within the
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upper portion 108 of the housing 102 and in spaces 118b and 118¢ within the lower portion 110 of the
housing 102. Part of the plonger 106 can also pass through a bottom surface of the housing 102. Also, the
shaft 112 passes through a top surface of the housing 102, through a space 118d within the upper portion
108 of the housing 102, through spaces 118b and 118¢ within the lower portion 110 of the housing 102,
and through the bottom surtace of the housing 102

{0826] A lower portion 120 of the plunger 106 is sized and shaped to fit within and pass through
an opening in the bottom surface of the housing 102. A stop portion 122 of the plunger 106 is sized and
shaped to not it within or pass through the opening in the bottom surface of the housing 102, thereby
limiting the amount of downward movement by the plunger 106. A spring retention portion 124 of the
plunger 106 engages with a spring (omitted here for clarity) that is inserted above the phinger 106 within
the space 118a. The spring can push the plunger 106 until the stop portion 122 prevents further movement
of the plunger 106, in which case the lower portion 120 of the plunger 106 is substantially outside the
housing 102, However, the spring allows the lower portion 120 of the plunger 106 to be pushed
sabstantially or completely into the housing 102 during use.

{86271  An engagement portion 126 of the plunger 106 can be used to engage a disc 128 that is
part of or attached to the shaft 112 of the rotating lock 104 at some location between the ends of the shatt
112, For example, at least part of the plunger 106 {such as part of the engagement portion 126) can fit
within a recess 130 of the disc 128, In one operational state (referred to as an “unsecured” state), the
plunger 106 is pushed downward to its maximum extent, and the disc 128 contacts one or more sides of
the engagement portion 126 of the plunger 106. In this state, the handle 114 cannot tum, and the locking
pin 116 cannot rotate. While in this state, the locking feature 100 can be manipulated by an operator, such
as to insert the locking pin 116 and the lower portion of the shaft 112 through openings of components to
be secured together. In another operational state (referred o as a “secured” state), the plunger 106 hag
been pushed substantially or completely into the housing 102, which allows a slot in the cngagement
portion 126 {described below) to align with the disc 128, Because the rotating lock 104 1s spring-loaded
and at least part of the disc 128 fits within the slot, the alignment of the disc 128 with the slot in the
plunger 106 allows the rotating lock 104 fo tum. In this state, the handie 114 and the locking pin 116 can
both be rotated automatically, such as by about 90°. While in this state, the spring-loading of the rotating
lock 104 can help to keep the locking pin 116 at an angle (such as about 90° or some other angle) with
respect to the openings of the components, securing those components together,

{0028]  The spring-loaded plunger 106 can be formed from any suitable material(s). For example,
the spring-loaded plunger 106 can be formed from metal or ruggedized plastic. Also, the spring-loaded
plunger 106 can be formed m any suitable manner. For instance, the spring-loaded plunger 106 can be
formed by using a mold or by machining a larger pisce of material. In addition, the spring-loaded plunger
106 can have any suitable size, shape, and dimensions. While certain portions of the plunger 106 here are
shown as having cvlindrical and rectangular prism shapes of certain sizes, any other suitable sizes and

shapes can be used here.
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{6G29]  The disc 128 can be formed from any suitable matenal(s). For example, the disc 128 can
be formed from metal or ruggedized plastic. Also, the disc 128 can be formed in any suitable manner. For
instance, the disc 128 can be formed by using a mold or by machining a larger piece of matenal, or the
disc 128 can be formed as an integrated part of the rotating lock 104, In addition, the disc 128 can have
anv suitable size, shape, and dimensions. In this example, while the disc 128 1s shown as being generally
cvlindrical and having a curved recess 130, any other suitable sizes and shapes can be used here.

{8030]  In this cxample embodiment, the disc 128 and two spring stops 132a-132b are focated in
the space 118b within the lower portion 110 of the housing 102. Oue spring stop 132a is positioned on the
dise 128, and another spring stop 132b is embedded within the lower portion 1190 of the housing 102. The
spring stops 132a-132b are used with a spring {omitted here for clarity) to provide the spring-lcading for
the rotating lock 104, For example, when in the unsecured state, the sprning stops 132a-132b are close
together, and the associated spring canvot push the spring stops 132a-132b apart since the disc 128
contacts the side(s) of the plunger 106. When the slot of the plunger 106 aligns with the disc 128 upon
entering the secured state, the spring pushes the spring stops 132a-132b farther apart, thereby providing
rotation to the rotating lock 104. Each spring stop 132a-132b can be formed from any suitable materiai(s)
and m any suttablc maoner. Each spring stop 132a-132b can also have any suitable size, shape, and
dimensions. Note that while the spring stops 132a-132b are shown here as being discrete components, the
spring stop 132a may represent a projection or other portion of the disc 128 wself, and the spring stop
132t may represent a projection or other portion of the housing 102 itself.

{0631}  Although FIGURES | and 2 lustrate one example of a weight-triggered locking feature
100, varous changes may be made to FIGURES 1 and 2. For example, the overall form factor of the
locking feature 100 and the form factors of the various elements in the locking feature 100 can vary as
needed or desired. Also, the locking feature 100 may itself be incorporated into onc of the components
being securcd together, in which case the housing 102 may represent or be replaced by some portion of
that component.

{0832] FIGURES 3A through 3C llustrate a first example operational state of a weight-triggered
locking feature in accordance with this disclosure, and FIGURES 4A through 4C ilustrate a second
example operational state of a weight-triggered locking feature in accordance with this disclosure. In
particular, FIGURES 3A through 3C illustrate an unsecured operational state of the weight-tnggered
lockig featurs, and FIGURES 4A through 4C ilustrate a secored operational state of the weight-
triggered locking feature. For case of explanation, the operational states shown in FIGURES 3A through
4C are described as involving the use of the locking feature 100 shown i FIGURES 1 and Z. However,
any other suitable locking features designed 1n accordance with this disclosure can be used here.

{60331  As shown i FIGURES 3A through 3C, the locking feature 100 is being used to secure
two mating surfaces 302 and 304, which represent portions of different components being secured
together. In this cxample, the mating surface 302 includes a recess 306 into which at least part of the

housing 102 can be inserted. Une or more openings along the botiom of the mating surface 302 allow the
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lower portions of the plunger 106 and the shaft 112 to extend below the mating surface 302, Either the
recess 306 or the opening(s) along the bottom of the mating surface 302 can be used to help retain the
housing 102, thereby proventing the housing 102 from passing completely through the mating surface
302. Here, the locking pin 116 and the lower end of the shaft 112 are also being inserted through an
opening 308 of the mating surface 304, The openmg 308 here generally has an oval, elliptical, or
elongated shape, although any other suitable regular or irregular shape can be used.

{0834]  As can be seen in FIGURES 3A through 3C, the locking feature 100 is in the unsecured
state since part of the plunger 106 still extends outside the housing 102, In this state, the recess 130 of the
disc 128 contacts the plunger 106, substantially or completely preventing rotation of the disc 128 and
therefore substantially or completely preventing rotation of the shatt 112, handle 114, and locking pin
116. A torsion spring 310 is positioned above the disc 128 and wraps around the shaft 112 in this
cxample. The torsion spring 310 contacts both spring stops 132a-132b and gencrally operates to apply
forces 1o the spring stops 132a-132b i opposite rotational directions. In the unsecured state, the spring
stops 132a-132b are close together, and the torsion spring 310 18 attempting to push the spring stops 132a-
132b apart but cannot dug to the disc 128 contacting the plunger 106,

{0635}  As shown in FIGURES 4A through 4C, the locking feature 100 1s now in the secured
state since the plunger 106 has been depressed. As a result, a slot of the plunger 106 has aligned with the
dise 128, allowing the torsion spring 310 to push the spring stops 132a-132b farther apart. Thus, the disc
128 rotates by some specificd amount {such as about 90° or some other angle}, also rotating the locking
pin 116 by the same anount. Since the opening 308 here has an clongated shape, rotating the locking pin
116 causes the locking pin 116 to be oriented lengthwise at a ditterent angle {(possibly perpendicular) to
the lengthwise orientation of the opening 308. Because of this, the locking pin 116 cannot be removed
through the opening 308, which helps to secure the mating surfaces 302 and 304 together. Moreover, the
torsion spring 310 can belp to reduce or prevent the likelibood that the rotating lock 104 would rotate to
allow the locking pin 116 to pass through the opening 308 again, at least until an operator manually turns
the handle 114 in order to separate the mating surfaces 302 and 304.

[0636] FIGURES 5 and 6 illustrate example internal operations within a weight-triggered
focking featurc in accordance with this disclosure. In particular, FIGURES 5 and 6 illustrate example
cross-sections of the Jocking feature 100 when the locking feature 100 1s m the operational states shown
i FIGURES 3A through 3C and FIGURES 4A through 4C, respectively. For ease of explanation, the
internal operations shown in FIGURES 35 and 6 are described as involving the use of the locking feature
100 shown 1 FIGURES | and 2. However, any other suitable locking features designed in accordance
with this disclosure can be used here. Note that a handle 114 has a different design i FIGURES 5 and 6
compared to the handle 114 shown in FIGURES 1 through 4C, although the same handle or other handles
can be used in the locking feature 100,

{0037}  As shown m FIGURE 3, the locking feature 100 is in the unsccured state, so the lower

portion of the plunger 106 extends outside the lower portion 110 of the housing 102. This is because a



10

20

WO 2020/123256 PCT/US2019/064728

compression spring 402 is positioned above the plunger 106 and is pushing the plunger 106 downward.
However, as described above, the stop portion 122 of the phunger 106 limits movement of the plunger 106
causcd by the spring 402, which prevents the planger 106 from exiting the housing 102, Also, a slot 404
ot the plunger 106 1s positioned below the disc 128 in this exaraple, so the recess 130 of the disc 128 is
currently positioned parhally around the plunger 106, This substantialiv or completely prevents the
rotating lock 104 from turning. Note that the slot 404 here extends about 50%-60% through the plunger
106, although other designs for the siot 404 can be used.

{0038]  As shown m FIGURE 6, the locking feature 100 1s in the secured state since the plunger
106 has been depressed and is now entirely or substantially within the housing 102, The compression
spring 402 positioned above the plunger 106 allows this movement of the plunger 106 and 15 tryving to
push the plunger 106 downward, but the presence of the mating surface 304 can prevent that. Also, the
slot 404 of the plunger 106 i1s now aligned with the disc 128. Because at least part of the disc 128 fits
within the slot 404, this allows the torsion spring 310 fo rotate the disc 128 {and therefore rotate the entire
rotating lock 104).

{80391  This design for the locking feature 100 therefore provides an innovative mechanism for
securing two or more components together. Among other things, the locking feature 100 uscs the spring-
loaded plunger 106 to retain the locking feature 100 in the unsecured state, and the locking feature 100 18
only activated (enters the secured state) during instaliation when the spring-loaded plunger 106 is
depressed. Also, activation of the locking feature 100 i1s accomplished physically using a combination of
the spring-loaded plunger 106 and the rotating lock 104 (which is foaded by the torsion spring 310}
Further, one or more mating surfaces can use a slotted opening or other elongated opening to help hold
the locking pin 116 in place, and the locking pin 116 can rotate by a suitable amount to help ensure that
robust locking is achieved. Moreover, vanious parameters of the locking feature 100 {such as the countact
arca of the housing 102, the length of the plunger 106, the length of the shaft 112, or the size of the
locking pin 116) can be easily tailored for specific applications.

{60401  In addition, the design of the locking featre 100 can support error-proof installation
stnce the locking feature 100 would typically remain in the unsecuored state unti] triggered by depression
of the plunger 106, at which point the locking feature 100 antomatically rotates the rotating lock 104 and
enters the secure state. Ideally, this guarantees that the locking feature 100 1s activated automatically once
two or more mating surfaces are brought together, redacing or eliminating the likelihood that the mating
surfaces are not secured together. Bunng removal of the locking feature 100, the handle 114 can be turned
and the locking feature 100 can be litted, at which point the plunger 106 extends again and automatically
resets the lockmg feature 100 mto the unsecured state. By reducing errors in the couphing of multiple
components together, damage or other risks to the components can be reduced. Based on these operations,
the locking feature 100 can be said to represent an “oscillating” locking feature simce it may generally be
transitioned between these two operational staies during use and typically does not remain in another

operational state for any significant length of time.
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{6041]  Although FIGURES 3A through 6 illustrate examples of operational states and mtemal
operations within a weight-triggered locking feature 100, vanous changes may be made to FIGURES 3A
through 6. For example, the relative sizes, shapes, and dimensions of the clements of the locking feature
100 can vary as needed or desired, and various elements can be repositioned within the locking feature
100, Also, the locking feature 100 may itself be incorporated into one of the mating surfaces 302 and 304,
In addition, the locking feature 100 can be used to secure any suitable number of components, and cach of
those components can have any suitable design. In general, the component closest to the locking pin 116
can bave an clongated or other opening suitable for retention of the locking pin 116 when the locking
feature 100 1s m the secured state. The other components may (but need not) include elongated or other
openings suitable for retaining the locking pin 116,

{00427  FIGURES 7A and 7B illustrate an cxample use of a weight-triggered locking feature in
accordance with this disclosure. For case of explanation, the example use shown in FIGURES 7A and 7B
is described as mnvolving the use of one or more instances of the locking feature 100 shown in FIGURES
I and 2. However, any other suitable locking features designed in accordance with this disclosure can be
used here, and the locking feature 100 shown in FIGURES 1 and 2 can be used in any other suitable
Manner.

{0043]  As shown in FIGURE 7A, a test ring 700 includes a generally circular or annular support
702 resting on multiple legs 704, Handles 706 are provided for hifting and transport of the test ring 700.
The support 702 of the test ring 700 has various openings and other features, inchuding elongated or other
openings 708, As shown 1n FIGURE 7B, a device under test 710 (which may sometimes be referred o as
a “DUT") has been placed on the fest ning 700, The device under test 710 may represent any suitable
device to be tested while the device 1s positioned on the test ring 700, For example, the device under test
710 may represent an imaging system, such as an wnfrared camera system or other camera system, used in
satellites, rockets, or other flight or space vehicles. The test ring 700 is opened in the middle, allowing the
imagmg system 1o be placed camera-side down on the test ring 700 and tested. In some cases, the test ring
700 may be designed to provide specific protection or movement to the device under test 710 during the
testing, such as when the test ring 700 is designed to provide a desired vibration profile during the testing.

{0044]  One or more nstances of the locking feature 100 can be used here to secure the device
under test 710 to the test ring 700, For example, the locking pin 116 of each locking feature 100 can be
mserted through a flange or other coupler 714 of the device under test 710 and then throagh an opening
708 of the test ring 700. Once the plunger 106 of each locking feature 100 contacts the test ring 700, the
locking feature 100 is triggered and rotates its locking pin 116, helping to secure the device under test 710
to the test nng 700. If needed or desived, a lifting bracket 712 can be secured to the test rmg 700 before or
after the device under test 710 has been placed on the test ring 700. The lifting bracket 712 may allow a
forklift, robotic arm, or other system to hft the test ning 700 with the device vader test 710. Onece moved
to a desired position, the handle 114 of cach locking feature 100 can be rotated, and each locking feature

100 can be hifted to remove s locking pin 116 from the associated opening 708 of the test ring 700 and
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from the associated coupler 714 of the device under test 710. As a result, one or more instances of the
locking feature 100 can be used to quickly and casily secure components together and then to release the
components as needed.

{0645]  Although FIGURES 7A and 7B illustrate one example use of a weight-triggered locking
feature 100, various changes may be made to FIGURES 7A and 7B. For example, one or more mstances
of the locking featare 100 can be used in any other suitable manner, and the locking feature 100 can be
casily scaled for use i different applications. Some example applications mehude securing tools, fixtureg,
or other components to material handling devices, such as handling rings, assembly stands, and
transportation carts. Other example apphications include commercial transportation, shipping, or storage
operations.

[0046] FIGURE 8 illustrates an example method 800 for securing components using a weight-
triggered locking feature in accordance with this disclosure. For ecase of explanation, the method 800
shown i FIGURE 8 is described as mvolving the use of the locking feature 100 shown i FIGURES |
and 2 having the operational states and internal operations shown in FIGURES 3A through 6. However,
the method 800 may be used with any other suitable locking features designed in accordance with this
disclosure.

{6647}  Asshown in FIGURE 8, a locking pin of a locking feature 1s inserted through openings in
mating surfaces of components being sceured at step 802. This can include, for example, an operator
inserting the lower portion of the shaft 112 with the locking pin 116 through an opening in the mating
surface 302 and through an opening 308 1o the mating surface 304, During this time, rotation of a rotating
fock (which includes the locking pin) is prevented at step 804, This can include, for example, the spring
402 pushing the lower portion 120 of the plunger 106 cut of the housing 102 so that the dise 128 of the
rotating lock 104 contacis the plunger 106 and cannot align with the slot 404 in the plunger 106.

{0648]  The mating surfaces of the components being secured are brought together at step 806.
This can mclude, for example, the mating surface 302 being placed onto the mating surface 304, As a
result of the weight of the locking feature or of at least one of the components, the plunger of the locking
feature 15 depressed to align the slot of the plunger with the disc of the rotating lock at step 808, This can
melude, for example, the plunger 106 being pressed inward into the housing 102 of the locking feature
100 s0 that the disc 128 of the rotating lock 104 aligns with the slot 404 i the plunger 106. Rotation of
the rotating lock in the locking feature occurs automatically at step 810, which causes the locking pin to
rotate and secure the componenis together at step 812, This can include, for example, the spring 310
pushing the spring stops 132a-132b apart, causing rotation of the disc 128 and thercby causing rotation of
the rotating lock 104, This can also include the locking pin 116 rotating by a suitable amount (such as
about 90° or some other angle} so that the locking pim 116 cannot move through at least the opening 308
in the mating surface 304, At this point, the components are secured together and cannot be separated {or
can only be separated by some small amount as defined by the design of the locking feature 100).

{0049] I necded or desired, a handle of the locking feature can be rotated and the locking feature
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can be lified at step 814, This can include, for example, an operator rotating the handle 114 or 1147 of'the
locking feature 100, causing the locking pin 116 to also rotate. This can also include the operator Lifting
the locking feature 100 upward. The handie 114 or 114" here can be rotated so that the recess 130 in the
disc 128 is gencrally aligned with the plunger 106. The plunger 1s extended to move the slot in the plunger
out of alignment with the disc of the rotating lock at step 816. This can include, for example, the spring
402 pushing the plonger 106 downward so that the lower portion 120 of the plunger 106 moves out of the
housing 102. The disc 128 of the rotating lock 104 is therefore no longer aligned with the slot 404 in the
plunger 106. The locking pin of the locking feature is removed from the openings in the mating surfaces
of the components at step 818. This can include, for example, the operator lifting the locking feature 100
further so that the lower portion of the shaft 112 with the locking pin 116 are removed from the opening
in the mating surface 302 and from the opening 308 in the mating sarface 304. At that point, the
components are no longer secured by the locking feature 100, and the locking feature 100 15 again in the
unsecured state.

{0856]  Although FIGURE 38 illustrates one example of a method 800 for securing components
using a weight-triggered locking feature, various changes may be made to FIGURE &, For example, while
shown as a series of steps, varous steps in FIGURE 8 can overlap, occur in parallel, occur in a different
order, or occur any number of times.

{0851] It should be noted here that the description above often assames the locking feature 100 is
positioned over two or more components being secured together. Thus, elements have often been
deseribed as being moved “upward” or “downward,” as having “upper” and “lower” poriions, or as
having “top” and “bottom” surfaces based on the assumed postioning or onentation of the elements.
However, the locking feature 100 13 not required to be positioned above the components being secured.
Therefore, terms implving specific directions or orientations {such as “upward,” “downward,” “upper,”
“lower,” “top,” and “bottom™) arc used above with reference to the specific orientation shown in the
drawings but do not limit the use of the locking feature 100 to that specific onentation. These terms can
be replaced by more generic terms, such as “first” and “second,” without departing from the scope of this
disclosure.

{80821 I may be advantageous to set forth definitions of certain words and phrases used
throughout this patent document. The terms “nclude” and “comprise,” as well as derivatives thereof,
mean inclusion without limitation. The term “or” is nclusive, meaning and/or. The phrase “associated
with,” as well as derivatives thereof, may mean to include, be included within, interconnect with, contain,
be contained within, connect to or with, couple to or with, be communicable with, cooperate with,
mterleave, juxtapose, be proximate to, be bound to or with, have, have a property of, have a relationship
to or with, or the like. The phrase “at least one of,” when used with a list of items, means that different
combinations of one or more of the listed items may be used, and only one item in the list may be needed.
For example, “at least one of A, B, and C” includes any of the following combinations: A, B. C, A and B,

AandC, Band C,and A and B and .
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{6053]  The deseniption in the present application should not be read as mplying that any
particular clement, step, or function 15 an essential or critical element that must be included in the claim
scope. The scope of patented subject matter 15 defined only by the allowed claims. Moreover, none of the
claims invokes 35 U.S.C. § 112(f) with respect to any of the appended claims or claim elements uniess the
exact words “means for” or “step for” are explicitly used in the particular claim, followed by a participle
phrase identifving a function. Use of terms such as (but not limited to) “mechanism,” “module,” “device,”
“unit,” “component,” “element” “member,” “apparatus,” “maching,” “system,” “processor,” or
“controlicr” within a claim 1s understood and intended to refer to structures known to those skilled 1o the
relevant art, as further modified or enhanced by the features of the claims themselves, and s not intended
to invoke 33 UK.C. § 112{6).

{0854] While this disclosure has described certain embodiments and generally assoctated
methods, alterations and permutations of these embodiments and methods will be apparent to those skilled
in the art. Accordingly, the above description of example embodiments does not define or constramn this
disclosure. (ther changes, substitutions, and alterations are also possible without departing from the spirit

and scope of this disclosure, as defined by the following claims.
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WHAT IS CLAIMED IS:

L. An apparatus comprising:

a housing;

a spring-loaded plunger within the housing, the spring-loaded plunger comprising a slot and an
end portion, the end porfion configured to extend outside the housing and to be moved mward at least
partially into the housing; and

a spring-loaded rotating lock extending from the housing, the spring-loaded rotating lock
comprising a shaft, a locking pin positioned on the shaft, and a disc positioned on the shaft and having a
TECess;

wherein at least part of the spring-loaded plunger fits within the recess of the disc and s
configured to contact the disc; and

wherein at least part of the disc fits within the slot.

2. The apparatus of Claim 1, wherein the apparatus 1s configured to have a first operational
state in which:

the end portion of the spring-loaded plunger extends outside the housing;

the slot of the sprning-loaded plunger 1s not aligned with the disc of the spring-loaded rotating
fock; and

the disc contacts one or more sides of the spring-loaded plonger to substantially prevent the

spring-loaded rotating lock from rotating,

3. The apparatus of Claim 2, wherein the apparatus 1s further configured to have a second
operational state in which:

the end portion of the spring-loaded plunger is moved inward at least partially into the housing;

the slot of the spring-loaded plunger is aligned with the disc of the spring-loaded rotating lock;
and

the spring-loaded rotating lock is rotatable within the slot of the spring-loaded plunger.

4. The apparatus of Claim 3, wherein the apparatus is configured to remain in the first
operational state untii movement of the spring-loaded plunger causes the apparatus o automatically enter

the second operational state.

3. The apparatus of Claim 1, wherein:

the spring-loaded plunger further comprises a first spring configured to cause the end portion to
extend outside the housing and to allow the end portion to be moved inward at least partially into the
housing; and

the spring-loaded rotating lock further comprises a second spring configured to cause rotation of
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the disc when the slot of the spring-loaded plunger is aligned with the disc.

6. The apparatus of Claim 5, further comprising:
a first spring stop positioned on the dise; and
5 a second spring stop positioned within the housing;
wherein the second spring 1s configured to contact the spring stops and to push the spring stops in

opposite rotational directions.

7. The apparatus of Claim 1, wherein the spring-loaded rotating lock further comprises a

I

3 handle positioned on the shaft, the handle configured to be rotated by an operator n order to cause

rotation of the disc and the locking pin.

8. A systemn comprising:
a first component comprising a first mating surface;
15 a second component comprising a second mating surface; and
a locking feature configured to secure the first and second components together along the mating
surfaces;
wherein the locking feature comprises:
a housing;

20 a spring-toaded phinger within the housing, the spring-loaded plunger comprising a slot
and an end portion, the end portion configured to extend outside the housing and to be moved inward at
least partially into the housing; and

a spring-loaded rotating fock extending from the housing, the spring-loaded rotating lock

comprising a shaft, a locking pin positioned on the shaft, and a disc positioned on the shaft and having a

25 1CCESS;
wherem at least part of the spring-loaded plunger fits within the recess of the disc and is
configured to contact the disc; and
wherein at least part of the disc fits within the slot.
30 9. The system of Claim 8, wherein:
at least the second mating surface comprises an clongated opening; and
the locking pin is configured to fit through the clongated opening when the locking featurc isin a
first operational state and to not fit through the clongated opening when the locking feature 1s in a second
operational state.
35

10 The svstem of Claim 9, wherein the locking feature is configured to remam in the first

operational statc until movement of the spring-loaded plunger causes the locking feature to automatically
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enter the second operational state.

11 The system of Claim 8, wherein the locking feature is configured to have a first
operational state in which:

the end portion of the spring-loaded plunger extends outside the housmg;

the slot of the spring-loaded plunger is not aligned with the dise of the spring-loaded rotating
fock; and

the disc conmtacts one or more sides of the spring-loaded plunger to substantially prevent the

spring-loaded rotating lock from rotating.

12. The system of Claim 11, wherein the locking feature is further configured to have a
sccond operational state in which:

the end portion of the spring-loaded plunger 1s moved inward at least partially into the housing;

the slot of the spring-loaded plunger is aligned with the disc of the spring-loaded rotating lock;
and

the spring-ioaded rotating lock is rotatable within the slot of the spring-loaded plunger.

13. The system of Claim 8, wherein:

the spring-loaded plunger further comprises a first spring configured to cause the ¢nd portion to
extend outside the housing and to allow the end portion to be moved inward at least partially inio the
housing; and

the spring-loaded rotating lock further comprises a second spring configured to cause rotation of

the disc whean the slot of the spring-loaded plunger is aligned with the disc.

14 The system of Claim 13, wherein the locking feature further comprises:

a first spring stop positioned on the disc; and

a second spring stop positioned within the housing: and

wherein the second spring is configured to contact the spring stops and to push the spring stops in

opposite rotational directions.

15. The system of Claim &, wherein the spring-loaded rotating lock further comprises a
handle positioned on the shaft, the handle configured to be rotated by an operator in order to cause
rotation of the disc and the locking pin.

16. The system of Claim 8, wherein the system comprises multiple locking features.

17. A method of using a locking feature having a housing, a spring-loaded plunger, and a
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spring-loaded rotating lock, the method comprising:

mserting a locking pin on a shaft of the spring-loaded rotating lock through at least one opening
in at least one of multiple components being secured together while preventing rotation of the spring-
loaded rotating lock;

moving an end portion of the spring-loaded plunger that extends from the housing at least
partially back mnto the housing;

m response to movement of the spring-loaded plunger, aligning a slot of the spnng-loaded
plunger and a disc of the spring-loaded rotating lock, the disc having a recess; and

automatically rotating the disc ot the spring-loaded rotating lock within the aligned slot;

wherein at least part of the spring-loaded phmger fits within the recess of the disc and is
configured to contact the disc to prevent the rotation of the spring-lsaded rotating lock: and

wherein at least part of the disc fits within the aligned slot to permit the antomatic rotation of the

disc.

18. The method of Claim 17, wherein moving the end portion at least partially back into the
housing comprises:
depressing the end portion of the spring-loaded plunger based at least partially on a weight of the

locking feature.

19. The method of Claim 17, wherein:

the at feast onc opening coraprnses at least onc elongated opening;

the locking pin fits through the at least one elongated opening during the mserting; and
automatically rotating the disc of the spring-loaded rotating lock causes the locking pin to rotate

such that the locking pin dogs not fit through the at least one clongated opening.

20, The method of Claim 19, further comprising:

rotating a handle on the shaft of the spring-loaded rotating lock to rotate the locking pin so that
the locking pin again fits through the at least one clongated opening;

lifting the housing so that the end portion of the spring-loaded plunger again extends from the
housing: and

moving the slot of the spring-loaded plunger oot of alignment with the disc of the spring-loaded

rotating fock.
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