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Deployable prop 

Abstract

A deployable prop is provided that is capable of transitioning from an undeployed state to a deployed state in
which the prop can be used to support an object against or adjacent to a structural surface. In one embodiment,
the deployable prop includes a bistable "carpenter's" tape, a foot member that is engaged to one end of the tape,
and a head member that is engaged to the other end of the tape. The tape, foot member, and head member can be
placed in an undeployed state that has "roll" shape and in a deployed state in which the tape extends
substantially linearly between the foot and head members and can be used to support an object against or
adjacent to a structural surface.
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Parent Case Text

CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application claims the benefit of U.S. provisional patent application No. 62/419,374 entitled
"DEPLOYABLE PROP" and filed on Nov. 8, 2016, which is incorporated herein by reference in its entirety.

Claims

What is claimed is: 

1. A deployable prop for use in supporting an object at a desired location adjacent to a vertically extending
surface, comprising: a tape that extends from a first terminal end to a second terminal end and between a first
lateral edge and a second lateral edge that is substantially parallel to the first lateral edge; wherein the tape has a
deployed state and an undeployed state; wherein, when the tape is in the undeployed state, the first lateral edge is
separated from the second lateral edge by a first lateral edge distance over a substantial length of the tape, the
first terminal end is separated from the second terminal end by a first terminal end distance, the tape follows an
Archimedean spiral with the first terminal end of the tape defining an interior end of the Archimedean spiral, the
second terminal end of the tape defining an exterior end of the Archimedean spiral, an innermost winding of the
tape has an inner radius, and an outermost winding of the tape has an outer radius; wherein, when the tape is in
the deployed state, the first lateral edge is separated from the second lateral edge by a second lateral edge
distance that is less than the first lateral edge distance over the substantial length of the tape, the first terminal
end of the tape is separated from the second terminal end of the tape by a second terminal end distance that is
greater than the first terminal end distance, the tape extends substantially linearly from the first terminal end to
the second terminal end, and a transverse curve is established over the substantial length of the tape; and a head
member operatively attached adjacent to the second terminal end of the tape, the head member comprising a
partially cylindrical head member surface that is disposed immediately adjacent to a portion of the tape that is
spaced from the second terminal end of the tape when the tape is in the Archimedean spiral associated with the
undeployed state, wherein the head member comprises an attachment structure with a surface that engages the
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tape, a cap, and a hinge connecting the attachment structure and the cap and allows the cap to rotate relative to
the attachment structure so as to contact the second terminal end of the tape, the hinge having a rotational axis
that is: (a) substantially perpendicular to at least one of the first and second lateral edges of the tape and (b)
substantially parallel to a plane defined by the second terminal end when the tape is in the deployed state. 

2. A deployable prop, as claimed in claim 1, wherein: the tape is a bistable tape. 

3. A deployable prop, as claimed in claim 1, wherein: the foot member comprises a tape stabilizer for engaging
the first terminal end of the tape and adapted to maintain the shape of the first terminal of the tape only when the
tape is in a deployed state. 

4. A deployable prop, as claimed in claim 1, wherein the cap has an interior side that engages the second
terminal end of the tape, and wherein the interior side defines a groove that engages the second terminal end of
the tape and is adapted to maintain the shape of the second terminal of the tape when at least the portion of the
tape adjacent to the head member is in a deployed state. 

5. A deployable prop, as claimed in claim 1, wherein wherein the partially cylindrical foot member surface has a
foot member radius that is less than the inner radius of the tape in the undeployed state. 

6. A deployable prop, as claimed in claim 1, wherein the partially cylindrical head member surface has a head
member radius that is greater than the outer radius of the tape in the undeployed state. 

7. A deployable prop, as claimed in claim 1, wherein: the tape is a bistable tape with one of the two stable states
being the undeployed state characterized by the tape being disposed in an Archimedean spiral; and the head
member includes a thumb tab that extends above an outermost winding of the tape when the tape is disposed in
the Archimedean spiral and can be readily contacted by a user to lift the head member away from the outermost
winding of the Archimedean spiral to initiate transition of the tape from the undeployed state to the deployed
state. 

8. A deployable prop, as claimed in claim 1, wherein: the head member comprises a thermoplastic elastomer. 

9. A deployable prop, as claimed in claim 1, wherein: the head member comprises an adhesive tape with an
adhesive interior side and a non-adhesive exterior side, the adhesive interior side located between the tape and
the non-adhesive exterior side. 

10. A deployable prop for use in supporting an object at a desired location adjacent to a vertically extending
surface, comprising: a tape that extends from a first terminal end to a second terminal end and between a first
lateral edge and a second lateral edge that is substantially parallel to the first lateral edge; wherein the tape has a
deployed state and an undeployed state; wherein, when the tape is in the undeployed state, the first lateral edge is
separated from the second lateral edge by a first lateral edge distance over a substantial length of the tape, the
first terminal end is separated from the second terminal end by a first terminal end distance, and the tape follows
an Archimedean spiral with the first terminal end of the tape defining an interior end of the Archimedean spiral
and the second terminal end of the tape defining an exterior end of the Archimedean spiral; wherein, when the
tape is in the deployed state, the first lateral edge is separated from the second lateral edge by a second lateral
edge distance that is less than the first lateral edge distance over the substantial length of the tape, the first
terminal end of the tape is separated from the second terminal end of the tape by a second terminal end distance
that is greater than the first terminal end distance, the tape extends substantially linearly from the first terminal
end to the second terminal end, and a transverse curve is established over the substantial length of the tape; and a
combination of both of (a) a foot member operatively attached adjacent to the first terminal end of the tape, the
foot member comprising a partially cylindrical foot member surface adapted to engage a ground surface,
wherein the foot member comprises an adhesive tape with an adhesive interior side and a non-adhesive exterior
side, the adhesive interior side located between the tape and the non-adhesive exterior side, and (b) a head
member operatively attached adjacent to the second terminal end of the tape, the head member comprising a
partially cylindrical head member surface that is disposed immediately adjacent to a portion of the tape that is
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spaced from the second terminal end of the tape when the tape is in the Archimedean spiral associated with the
undeployed state. 

11. A deployable prop, as claimed in claim 10, wherein: the tape is a bistable tape. 

12. A method for supporting an explosive adjacent to a vertically extending surface, comprising: first providing
a tape structure that includes a bistable tape that extends from a first terminal end to a second terminal end, the
bistable tape having (a) a first stable state in which the bistable tape is substantially disposed in an Archimedean
spiral in which the first terminal end is associated with an innermost winding of the Archimedean spiral and the
second terminal end is associated with an outermost winding of the Archimedean spiral, (b) a second stable state
in which the tape extends substantially linearly between the first and second terminal ends, and (c) an unstable
state from which the bistable tape will self-deploy towards the second stable state, the unstable state
characterized by a first portion of the bistable tape extending substantially linearly between the second terminal
end and a point intermediate of the first and second terminal ends and a second portion of the bistable tape being
disposed in the Archimedean spiral; second providing the tape structure such that the bistable tape is not in the
unstable state and at least a portion of the bistable tape is in an Archimedean spiral; causing, following the step
of second providing, the second terminal end of the bistable tape to be displaced away from the Archimedean
spiral such that bistable tape is placed in the unstable state and self-deploys to the second stable state in which
the bistable tape extends substantially linearly between the first and second terminal ends and has a transverse
curve extending substantially from the first terminal end to the second terminal end; disposing one of the first
and second terminal ends of the deployed bistable tape adjacent to a first surface; and disposing the other one of
the first and second terminal ends of the deployed bistable tape adjacent to the explosive that is to be held
adjacent to the vertically extending surface. 

13. A method, as claimed in claim 12, wherein: the tape structure includes a foot member for engaging the first
surface. 

14. A method, as claimed in claim 12, wherein: the tape structure includes a head member for engaging the
explosive. 

15. A method, as claimed in claim 12, wherein: the tape includes a first lateral edge and a second lateral edge
that is substantially parallel to the first lateral edge; and the tape structure includes a sheath that covers each of
the first and second lateral edges. 

16. A deployable prop as claimed in claim 10, further comprising: a sheath covering substantial portions of the
first and second lateral edges. 

17. A deployable prop, as claimed in claim 16, wherein: the sheath comprises one or a combination of: (a) an
elastomer, (b) an adhesive, and (c) a fibrous material. 

18. A deployable prop, as claimed in claim 17, further comprising: a head member operatively attached adjacent
to the second terminal end of the tape; wherein at least one of the foot and head members comprises one or a
combination of: (a) an elastomer, (b) an adhesive, and (c) a fibrous material. 

19. A deployable prop, as claimed in claim 18, wherein: at least one of the foot and head members has a greater
thickness than the sheath.

Description

FIELD OF THE INVENTION 

The invention relates to a deployable prop that is capable of transitioning from an undeployed state to a
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deployed state in which the prop takes on the characteristics of a column-like structure and is adapted to support
an object at a desired location adjacent to a surface. 

BACKGROUND OF THE INVENTION 

Generally, there is a need to support an object a desired distance above ground level and against or adjacent to a
vertically extending structure (e.g. door, window, wall etc.), horizontally extending structure (e.g., ceiling, roof,
overhead beam etc.), or other structural surface. To address this need, props have been developed that can
generally be characterized as having a foot end, head end, and a beam extending between the foot and head ends.
In use, the foot end of the prop engages the ground or other supporting surface and the head end engages the
object of interest that is positioned against or adjacent to a structural surface at a desired distance above the
supporting surface such that, but for the support provided by the prop, the object would fall towards the
supporting surface. 

Various types of props have been developed. One type of prop is a fixed length prop that is made of a single-
piece of wood, metal tubing, PVC pipe, or other suitable material. Characteristic of single-piece props is their
fixed dimensions (typically, 1.2-1.8 m in length and 2.5-5.0 cm in diameter) and/or weight (typically, 0.5-1.0
kg). A second type of prop is a deployable prop that is adapted to transition from an undeployed state to a
deployed state in which the prop is capable of supporting an object of interest against or adjacent to a structural
surface. Among the second type of props are sectioned props in which each section of the prop can be joined to
at least one other section, folding props that employ a shock/bungee cord to connect a number of sections of
tubing to one another (i.e., a "tent pole" prop), telescoping props, and inflatable props. Sectioned and folding
props each typically occupy the same or approximately the same total volume whether in the undeployed or
deployed state. However, the volume occupied by such props in the undeployed state typically facilitates the use
of the prop in applications in which the prop needs to be transported from one location to another location.
Telescoping props and inflatable props typically occupy a smaller volume in the undeployed state than in the
deployed state. This smaller volume also facilitates the use of such props in applications in which the prop needs
to be transported between locations. 

SUMMARY OF THE INVENTION 

The invention is directed to a deployable prop that occupies a smaller volume when in the undeployed state than
in the deployed state and, it is believed, has a considerably lower mass than existing props that have a
comparable length in the deployed state. In one embodiment, the deployable prop comprises a tape (typically
referred to as a "carpenter's tape") and one of: (a) a foot member that is operatively engaged to one end of the
tape and (b) a head member that is operatively engaged to the other end of the tape. Characteristic of a
carpenter's tape is that in the deployed state the tape extends linearly and has a transverse curve over the
deployed length of the tape that gives the deployed tape beam-like characteristics which allow the tape to be
supported at one end and extend a considerable distance to a free or unsupported end. Also characteristic of a
carpenter's tape is that the tape can be rolled from one end to the other end with the rolling resulting in the
transverse curve in the tape being removed as the rolling operation progresses. In the undeployed state, the tape
has a rolled shape, like a roll of paper towels. In the fully deployed state, the tape extends substantially linearly
between the ends of the tape. When the deployed prop is used to support an object of interest against or adjacent
to a structural surface, one end of the tape and any foot member is positioned to engage a ground surface, the
other end of the tape and any head member is positioned to engage the object of interest that is positioned at a
desired location adjacent to a surface, and the tape extends in a substantially linear fashion between the ends of
the tape. In another embodiment, the deployable prop includes a tape, a head member operatively engaged to
one end of the tape, and a foot member operatively engaged to the other end of the tape. 

In a particular embodiment of the deployable prop, the carpenter's tape is a bistable carpenter's tape made from a
carbon fiber composite, fiberglass, or other suitable material. The two states in which the tape is stable are: (a)
when substantially the entire tape is disposed in a roll (i.e., the undeployed state) and (b) when substantially the
entire tape extends linearly (i.e., the deployed state). If the tape is in a state between these two stable states (i.e.,
a portion of the tape is rolled up and a portion of the tape extends linearly or is partially deployed), the energy
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stored in the tape is automatically applied to transition the tape towards one of the two stable states. Since one of
the two stable states of the tape is associated with the prop being in the undeployed state, this embodiment of the
deployable prop avoids the need for any kind of restraining device to maintain the tape in the rolled or
undeployed state, as would be required with a carpenter's tape that is not bistable. 

In another embodiment of the deployable prop, the head member is attached to an end of the tape and includes a
"deployment switch," i.e., a structure that when moved to a deploy position causes a portion of the tape adjacent
to head member to transition from being rolled to being straight. In an embodiment that employs a bistable tape,
this transition of the portion of tape adjacent to the head member from being rolled to being straight places the
tape in or near an unstable state that causes the tape to self-deploy towards the stable state in which the tape is
fully deployed, i.e., extends substantially linearly throughout the entire length of the tape. 

In yet a further embodiment of the deployable prop, the head member includes a "cap" structure that operatively
covers the end of the tape to which head member is attached, thereby preventing the end of the tape from being
engaged by other structures (e.g., the object of interest or the structure adjacent to which the object is being
supported by the prop) in a manner that could apply a force to the tape which could potentially compromise the
structural integrity of the tape when the prop is in the deployed state. In yet a further embodiment, the head
member includes a cap structure that prevents undesired contact with other structures and supports the end of the
tape in a manner that prevents the end of the tape from being deformed, i.e., preventing the transverse curve
associated with the end of the tape from being deformed and potentially compromising the integrity of the tape. 

In another embodiment of the deployable prop, the foot member includes a structure with a partially cylindrical
surface that allows the prop to be positioned at different angles to the ground surface. Further, in a specific
embodiment, the cylindrical surface facilitates the placement of the prop in the undeployed state by having a
radius that is slightly smaller than the radius of the innermost winding of the tape. As such, the tape can be
readily wound around the foot member to place the prop in the undeployed state. 

In yet a further embodiment of the deployable prop, the foot member supports the tape such that the neutral axis
of the deployed tape intersects the centroid/center of mass of the foot member. This increases the strength of the
prop, i.e., increases the mass that can be supported by the deployed prop. 

Another embodiment of the deployable prop, the foot member includes a tape stabilizer that engages the interior
side of the end of the tape to which the foot member is attached and serves to support the deployed tape in a
manner that prevents rotation of the deployed tape about its long axis, which could compromise the integrity of
the tape. 

In a further embodiment of the deployable prop, the lateral edges of the tape are covered in a sheath of tape or
elastomeric material that is capable of accommodating the change in shape of the tape between the undeployed
and deployed states. The sheath prevents the small slivers of material that are shed by some tape materials (e.g.,
carbon fiber) from penetrating a user's hand. In some embodiments, the tape or elastomeric material sheaths the
lateral edges of the tape and top and bottom surfaces of the tape that extend between the lateral edges of the tape.
In another embodiment, the tape or elastomeric material covers the end edges of the tape. In this embodiment,
the tape or elastomer covering the end edges also forms head and/or foot members of the deployable prop. In
this embodiment, the tape or elastomer has sufficient frictional properties to engage at least certain ground
surfaces and certain objects so that the object can be supported as desired location against or adjacent to a
surface. In one embodiment, a liquid elastomer is applied to an end of the tape (e.g., by dipping) and allowed to
cure to form the head or foot member of the prop. If needed or desired, multiple coatings of the elastomer can be
applied to an end of the tape to build up the bulk of the head or foot member. 

Also provided is a method of supporting an object of interest adjacent to or against a structural surface with a
prop. The method includes providing a deployable prop that includes a carpenter's tape in a rolled or undeployed
state, causing the carpenter's tape to deploy such that the tape extends linearly from the first terminal end of the
tape to the second terminal end of the tape, positioning the first end of the tape so as to operatively engage a
ground surface, and positioning the second end of the tape so as to operatively engage the object of interest
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where the object of interest is positioned at a desired location against or adjacent to a surface. Use of the method
results in the tape extending between the ground surface and the object of interest such that the object of interest
is held in a stable position adjacent to or against a structural surface. In one embodiment, the method employs a
deployable prop that includes foot and head members that are respectively attached to opposite ends of the tape
so as to form an integrated structure that can be placed in an undeployed state characterized by the tape being in
a rolled state. In another embodiment, one or both of the foot and head members is/are attached to the tape after
deployment, thereby allowing the foot and/or head members that accommodate particular applications to be
attached to the tape. In yet a further embodiment, the deployable prop does not employ a head member because
the object of interest is adapted or has been adapted to receive an end of the tape and support the tape in a
desired manner. In another embodiment of the method, the deployable prop does not employ a foot member
because the ground surface that will support the prop may sufficiently support the prop without the need for a
foot member. For example, a firm "mud" may support the tape the desired manner. One application in which the
deployable prop is utilized is as a prop to support an explosive charge against a surface in which it is desirable to
establish a breach. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an embodiment of a deployable prop in a deployed state and supporting an object
against a wall; 

FIGS. 2A and 2B respectively are a side view and a perspective view of a second embodiment of a deployable
prop; 

FIG. 2C illustrates the bistable "carpenter's" tape employed in the embodiment of the deployable prop shown in
FIGS. 2A and 2B in a partially deployed and partially undeployed state and the transverse curve associated with
the deployed state of the tape; 

FIG. 2D is a perspective view of the foot member of the embodiment of the deployable prop shown in FIGS. 2A
and 2B; 

FIG. 2E is a perspective view of the foot member and the tape of the embodiment of the deployable prop shown
in FIGS. 2A and 2B when the portion of the tape engaging the foot member is in a deployed state; 

FIG. 2F is a perspective view of the outer side of the head member of the embodiment of the deployable prop
shown in FIGS. 2A and 2B; 

FIG. 2G is a perspective view of the inner side of the head member of the embodiment of the deployable prop
shown in FIGS. 2A and 2B; 

FIG. 2H is a perspective view of the tape and the head member of the embodiment of the deployable prop shown
in FIGS. 2A and 2B with the cap of the head member displaced from the tape; 

FIG. 2I is a perspective view of the tape and the head member of the embodiment of the deployable prop shown
in FIGS. 2A and 2B with the cap of the head member operatively engaged to the tape; 

FIG. 3A illustrates a third embodiment of the deployable prop in a partially deployed state; 

FIG. 3B is an end view of the head member of the deployable prop shown in FIG. 3A; and 

FIG. 3C illustrates an exemplary use of the deployable prop shown in FIGS. 3A and 3B. 

DETAILED DESCRIPTION 

With reference to FIG. 1, an embodiment of a deployable prop 20 is described. Generally, the deployable prop
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20 comprises a tape 22, a foot member 24, and a head member 26. The tape 22 is capable of being placed in a
deployed state and an undeployed state. Characteristic of the deployed state is that the tape extends linearly
between its terminal ends and has a transverse curve between its lateral edges over substantially the entire length
of the deployed tape. Characteristic of the undeployed tape is that the tape is disposed in an Archimedean spiral
that extends between its terminal ends and there is substantially no transverse curve between the lateral edges of
the tape. It should be appreciated that the tape can be placed in other undeployed states. For instance, the tape
can be disposed so as to follow a serpentine path. However, characteristics of any undeployed state is that the
terminal ends of the tape are closer to one another in the undeployed state than in the deployed state. In
operation, the deployable prop 20 is transitioned from the undeployed state to the deployed state, the foot
member 24 is placed into contact with a ground surface 28, and the head member 26 is positioned to contact
with the object 30 so as to support the object at a desired location adjacent to a vertically extending surface 32. It
should be appreciated that the ground surface 28 and vertically extending surface 32 need not be perpendicular
to one another and need not be planar surfaces. 

With reference to FIGS. 2A-2I, a second embodiment of a deployable prop 40 is described. The prop 40 includes
a tape 42, a foot member 44, and a head member 46. In the illustrated embodiment, the tape 42 is a bistable
"carpenter's" tape that has two stable states, a deployed state and an undeployed state. Characteristic of the
deployed state is that the tape 42 extends substantially linearly from a first terminal end 48 to a second terminal
end 50. In the illustrated embodiment, the length of the tape (i.e., distance from the first terminal end 48 to the
second terminal end 50) is 5 ft. or about 1.52 m. A tape with greater or lesser length depending on the
application and other physical characteristics of the prop is feasible. Also characteristic of the deployed state is
that the tape 42 has a transverse curve between a first lateral edge 52 and a second lateral edge 54 that is present
over substantially the entire length of the tape. The transverse curve in the illustrated embodiment is a circular
curve that has an angular extent of about 265.degree.. The transverse curve can have a greater or lesser angular
extent depending on the application and other physical characteristics of the prop is feasible. In the deployed
state, the tape takes on the characteristics of a beam. Characteristic of the undeployed state is that the tape 42 is
disposed in a roll (Archimedean spiral) in which the transverse curve present in the deployed state is no longer
present. In the undeployed state, the width of the tape (i.e., the perpendicular distance between the first lateral
edge 52 and the second lateral edge 54) is 2.5 inches or about 6.35 cm. A tape with greater or lesser width
depending on the application and other physical characteristics of the prop is feasible is feasible. Characteristic
of the bistable nature of the tape 42 is that, if the tape is in a state that is between the deployed and undeployed
states, potential energy stored in the tape is applied and causes the tape to transition towards one of the two
stable states. In the illustrated embodiment, the bistable carpenter's tape 42 is designed so that if a substantial
portion of the tape is in the undeployed state and a small portion of tape adjacent the outermost terminal end of
the tape is placed in a deployed tape, the tape transitions towards the deployed state. In the illustrated
embodiment, the bistable carpenter's tape 42 is made from carbon fiber. However, bistable carpenter's tapes can
also be made from fiberglass, Kevlar.TM. fiber, or other composite materials. Bistable tapes are well known in
the art and can be obtained from various manufacturers with the desired physical characteristics (e.g., length,
width, angular extent of transverse curve, and point/range over which the tape will transition towards one of the
two stable states etc.). Among these manufacturers are RTL Materials Ltd., LoadPath, and Roccor, Inc. 

With reference to FIGS. 2D and 2E, the foot member 44 comprises a ground engagement portion 58, an
attachment tab 60, and a tape stabilizer portion 62. The ground engagement portion 58 has an outer surface 64
that has a partial-cylinder shape. The partial-cylinder shape, when in contact with flat ground, ensures that a
portion of the ground engagement portion 58 is in contact with the ground over a substantial range of angles that
the deployable prop might have relative to the ground. It should be appreciated that the ground does not
necessarily need to be flat for the ground engagement portion 58 of the deployable prop to function. Further, it
should also be appreciated that the "ground" need not be a horizontal surface but can be any surface that allows
the deployable prop 40, when deployed, to hold an object against or adjacent to another surface. The ground
engagement portion 58 is also preferably made of a thermoplastic elastomer that has a relatively high coefficient
of friction that prevents slippage between the ground engagement portion 58 and the ground when the deployed
prop is supporting an object adjacent to or against a surface. Materials with sufficient coefficients of friction
other than a thermoplastic elastomer are also feasible. 
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The attachment tab 60 is operatively attached to ground engagement portion 58 and tape stabilizer portion 62 of
the foot member 44 and has a slit 66 for receiving a portion of the first terminal end 48 of the tape 42. A bonding
material is used to engage the attachment tab 60 and the tape 42 to one another. The attachment tab 60 is flexible
so as to conform to the shape of the tape 42 when the tape is in the deployed and undeployed states. In the
illustrated embodiment, the attachment tab 60 is made of a thermoplastic elastomer. Other materials that
accommodate the change in shape of the tape 42 between the undeployed and deployed states are feasible.
Further, the bonding material used to connect the attachment tab 60 and tape 42 to one another accommodates
the change in the shape of the portion of the tape 42 engaged by the attachment tab 60 when the tape transitions
between undeployed and deployed states. 

The tape stabilizer 62 is operatively attached to the ground engagement portion 58 and attachment tab 60 and
operates so as to engage the interior surface side of the tape adjacent to the first terminal end 48 of the tape 42
when the tape is in the deployed state. The tape stabilizer 62 prevents the cross-section of the tape 42 at the end
of the tape from deforming while under load. The tape stabilizer 62 is made of a thermoplastic elastomer.
However, the tape stabilizer can be made of other materials. 

In the illustrated embodiment, the foot member 44 is a monolithic structure made from a thermoplastic elastomer
and formed by casting, molding, 3D printing, or other method known to those in the art. As such, the ground
engagement portion 58, attachment tab 60, and tape stabilizer portion 62 are all made from the same
thermoplastic elastomer. The foot member can be formed from multiple pieces that are operatively joined to one
another and/or from different materials, if needed or desired. For example, the ground engagement portion 58
can be a two-piece structure, a substrate and a partially cylindrical coating of a material with a suitable
coefficient of friction. Further, because the tape stabilizer portion 62 does not need to accommodate changes in
the shape of the tape between the undeployed and deployed states, the tape stabilizer portion 62 can be made of a
material with a low coefficient of friction (e.g., a plastic or a metal) and fastened or bonded to the ground
engagement portion 58. 

Substantially the entire foot member 44 (other than a small portion of the attachment tab) is disposed within an
inner space defined by the tape 42 when the tape is in the undeployed state. In this regard, the partial-cylinder
shape of the outer surface of the ground engagement portion 58 has a radius that is slightly less than the inner
radius of the Archimedean spiral defined by the tape 42 when the tape is in the undeployed state. Further, the
tape stabilizer 62 is attached to the ground engagement portion 58 and located substantially within the space that
would be occupied by the ground engagement portion 58 if the ground engagement portion was a full cylinder.
The attachment tab 60 is flexible and bends so as to accommodate the tape 42 being in the undeployed state and,
as such, is also substantially disposed within the space defined by the ground engagement portion 58 if the
ground engagement portion was a full cylinder. As such, the foot member 44 acts as frame around which the
tape 42 can be wound when in the undeployed state. 

With reference to FIGS. 2F-2G, the head member 46 comprises an attachment tab 70, a cap 72, and a flex hinge
74 connecting the attachment tab and the cap. The attachment tab 70 has a slit 76 for receiving a portion of the
second terminal end 50 of the tape 42. A bonding material is used to engage the attachment portion 70 and the
tape 42 to one another. The attachment tab 70 is flexible so as to conform to the change in shape of the tape 42
between the deployed and undeployed states. Further, the bonding material used to connect the attachment tab
70 and tape 42 to one another accommodates the change in the shape of the portion of the tape engaged by the
attachment tab when the tape transitions between undeployed and deployed states. The attachment tab 70 is also
made of a thermoplastic elastomer. 

Generally, the cap 72 is a cylindrical section with an outer surface 78 and an inner surface 80 that is separated
from the outer surface by a side surface 82. Generally, the outer surface 78 has the shape of a cylindrical section
but for a lanyard groove 84 that can accommodate a lanyard, strap, or edge of an object that may be supported
by the prop 40 when deployed. Generally, the inner surface 80 has the shape of a cylindrical section with a
radius that is just slightly greater than the outer radius of the tape when in the tape is in the undeployed state.
Associated with the inner surface 80 is a groove 86 that is dimensioned to engage the outside surface of the
second terminal end 50 of tape 42 when the tape is deployed and thereby prevent the tape from being distorted in
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a manner that might compromise the integrity of the tape and cause the deployed prop to fail. The side surface
82 includes a hinge surface 88 that engages the hinge 74 which connects the cap 72 and the attachment tab 70, a
thumb tab surface 90 opposite the hinge surface 88, and two side edge surfaces 92A, 92B that each extend
between the hinge surface 88 and the thumb tab surface 90. A hole 94 extends between the outer surface 78 and
inner surface 80. The hole 94 can be used to accommodate a lanyard, strap, or other structure associated with an
object to be supported by the deployed prop. It should be appreciated that, while the lanyard groove 84 and hole
94 are structures that may facilitate the ability of the deployed prop to support certain types of objects, the cap
72 can be adapted to support other structures that facilitate the ability of the deployed prop to support other types
of objects. For example, the cap 72 could be adapted to accommodate a snap or barb fastener. The cap 72 is also
made of a thermoplastic elastomer with a suitable coefficient friction for engaging the object that is to be
supported against or adjacent to a particular surface by the prop 42. The flex hinge 74 is also made of a
thermoplastic elastomer. 

In the illustrated embodiment, the head member 46 is a monolithic structure made from a thermoplastic
elastomer and formed by casting, molding, 3D printing, or other method known to those in the art. As such, the
attachment tab 70, cap 72, and flex hinge 74 are all made from the same thermoplastic elastomer material. The
head member 46 can also formed from multiple pieces that are operatively joined to one another and from
different materials if needed or desired. For example, the attachment tab 70, cap 72, and flex hinge 74 can be
separate pieces with the flex hinge 74 joining the attachment tab 70 to the cap 72. 

With reference to FIG. 2A, when the deployable prop 40 is in the undeployed state, the head member 46
generally conforms to the outer radius of the undeployed tape 42. The attachment tab 70, cap 72, and flex hinge
74 cooperate to allow an operator to readily deploy the prop. To elaborate, an operator can initiate deployment of
the prop 42 by using their thumb or other object to displace the cap 72 away from the tape 42, typically by
engaging the thumb tab surface 90. This displacement, in turn, causes a portion of the tape 42 adjacent to the
second terminal end 50 of the tape to which the attachment tab 70 is connected to be displaced away from the
remainder of the tape such that the displaced portion of the tape extends linearly and has a transverse curve. It
should be appreciated that the flex hinge 74 allows the cap 72 to rotate relative to the attachment tab 70 so as to
transition between the positions shown in FIG. 2H and FIG. 2I. However, the flex hinge 74 and surfaces of the
attachment tab 70 and cap 72 adjacent to the flex hinge 74 prevent rotation of the cap 72 away from the second
terminal end 50 of the tape beyond that shown in FIGS. 2A, 2B, and 2H. As such, the application of a user's
thumb to flick the cap 72 away from the tape 42 causes a portion of the tape adjacent to the cap to deploy. Due to
the bistable nature of the tape 42, the displacement of the end portion of the tape causes the remainder of the
tape to self-deploy (i.e., extend linearly and have a curved transverse cross-section throughout the length of the
tape) or places the tape closer to the point at which the tape will self-deploy. 

After the tape 42 is fully deployed, the cap 72 serves a number of purposes. With reference to FIGS. 2G and 2H,
the cap 72 is brought into engagement with the second terminal end 50 of the tape 42 to protect the tape from
being engaged by the wall, object to be supported by the prop, or other surface in a way that could compromise
the structural integrity of the tape, i.e., cause the tape to fail. Further, the groove 86 on the inner surface 80 of the
cap 72 receives the second terminal end 50 of the tape and operates to maintain the shape of the tape, thereby
preventing the shape of the tape from being changed in a manner that could compromise the structural integrity
of the tape. 

The lanyard groove 84 and/or the hole 90 may be employed to facilitate support of those types of objects that
can make use of the groove and/or hole to facilitate their support, including objects with which a lanyard or strap
can be associated and objects with an appropriate engagement structure (e.g., an edge that can be accommodated
in the groove or dowel that can be accommodated in the hole). 

Deployment of the deployable prop 40 from the undeployed state (FIG. 2A) to a deployed state commence with
displacing the cap 72 away from the outermost winding of the tape 42. This can be done by using one's thumb to
engage the thumb tab 90 to displace the cap 72 away from the tape. Displacement of the cap 72 away from the
tape 42 causes a portion of the tape to transition to the deployed state. Due to the bistable nature of the tape 42,
once a sufficient length of the tape has transitioned to the deployed state, the remainder of the tape will self-
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deploy. Once the tape 42 is fully deployed, the foot member 44 can be brought into engagement with a
supporting surface and the cap 72 can be brought into engagement with the second terminal end 50 of the tape
and the object that is to be supported against or adjacent to a surface, as shown in FIG. 1. 

With reference to FIGS. 3A-3C, a third embodiment of a deployable prop 100 is discussed. The prop 100
includes a tape 102, a head member 104 attached to one end of the tape, and a foot member 105 that is attached
to the other end of the tape. The tape 102 is preferably a bistable tape. The head member 104 is a thermoplastic
elastomer that is applied to the end of the tape by dipping, spraying, painting, or other application technique. To
increase the bulk of the head member 104, multiple coats of the thermoplastic elastomer can be applied to the
end of the tape. Alternatively, parachute tape (an adhesive tape with a canvas-like exterior surface that is elastic
enough to accommodate the change in shape of the tape 102 between the undeployed and deployed states) can
be used to realize the head member. To increase the bulk of the head member 104 multiple layers of the
parachute tape can be applied. Other materials that exhibit an exterior surface with adequate frictional properties,
the ability to adhere or be adhered to the tape 102, and can accommodate the changes in shape of the tape
between the undeployed and deployed states can be employed. Typically, the foot member is substantially
identical to the head member 104. However, if needed or desired, the head member 104 and the foot member can
be made from different materials or different combinations of materials and/or have different bulks. For
example, the head member 104 can be a relatively thin layer of a thermoplastic elastomer and the foot member
can be bulky structure realized with several layers of parachute tape. 

As shown in FIG. 3A, the head member 104 covers portions of lateral edges 106A, 106B of the tape. Covering
the lateral edges 108A, 108B has been found to be particularly beneficial when the tape 102 is made of carbon
fiber or other material that has a tendency to shed small slivers of material that can penetrate a user's hand and
cause substantial irritation. As such, in certain embodiments, the material used to realize the head member 104
and/or foot member is also applied so as to cover the remaining portions of the lateral edges 108A, 108B. In
some embodiments in which the material that is used to cover the remaining portions of the lateral edges 108A,
108B is applied by spraying, dipping, or similar process, the entire tape 102 is covered in the material. It should
be appreciated that the material used to cover the remaining portions of the lateral edges 108A, 108B or the
entire tape other than the head member 104 and foot member can be a different material than the
material/materials used to realize the head member 104 and foot member 105. For instance, the head member
104 and foot member may each be made from a thermoplastic elastomer and the remainder of the tape can be
covered in parachute tape. 

Deployment of the prop 100 from the undeployed state (in an Archimedean spiral) commences with displacing
the head member 104 away from the remainder of the tape so as to cause a portion of the tape 102 to transition
from the undeployed state to the deployed state. After a sufficient length of the tape 102 has transitioned to the
deployed state, the bistable nature of the tape causes the remainder of the tape to self-deploy. As shown in FIG.
3C, once the prop 100 is fully deployed, the prop is positioned relative to a support surface 108, an object 110,
and a vertically extending surface 112 so as to support the object at a desired location adjacent to the surface
112. With respect to the prop 100, it should be appreciated that the portion of the prop identified as the head
member 104 and positioned adjacent to the outermost winding of the tape 102 when the prop is in the
undeployed state could be the foot member and the head member could be positioned adjacent to the innermost
winding of the tape 102 when the prop is in the undeployed state. 

While the deployable prop 40 and the deployable prop 100 have been described as utilizing bistable tapes, it
should be appreciated that a tape which is not bistable could be utilized. However, the use of such a tape would
likely require a restraining structure to hold the tape in the undeployed state and that could be readily removed to
allow the tape to deploy. 

The foregoing description of the invention is intended to explain the best mode known of practicing the
invention and to enable others skilled in the art to utilize the invention in various embodiments and with the
various modifications required by their particular applications or uses of the invention. 

* * * * *



4/6/2021 United States Patent: 10520132

patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-adv.htm&r=1&f=G&l… 13/13

 

    

http://pdfpiw.uspto.gov/.piw?Docid=10520132&homeurl=http%3A%2F%2Fpatft.uspto.gov%2Fnetacgi%2Fnph-Parser%3FSect1%3DPTO2%2526Sect2%3DHITOFF%2526p%3D1%2526u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%2526r%3D1%2526f%3DG%2526l%3D50%2526d%3DPTXT%2526S1%3D(%252522River%252BFront%252BServices%252522.ASNM.)%2526OS%3DAN%2F%2526RS%3D&PageNum=&Rtype=&SectionNum=&idkey=NONE&Input=View+first+page
https://certifiedcopycenter.uspto.gov/other/patft/view.html?backUrl1=http%3A//patft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26p%3D1%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%26r%3D1%26f%3DG%26l%3D50%26d%3DPTXT%26S1%3D(%252522River%252BFront%252BServices%252522.ASNM.)%26OS%3DAN%2F&backLabel1=Back%20to%20Document%3A%2010520132
https://certifiedcopycenter.uspto.gov/other/patft/order.html?docNumber=10520132&backUrl1=http%3A//patft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26p%3D1%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%26r%3D1%26f%3DG%26l%3D50%26d%3DPTXT%26S1%3D(%252522River%252BFront%252BServices%252522.ASNM.)%26OS%3DAN%2F&backLabel1=Back%20to%20Document%3A%2010520132
http://patft.uspto.gov/netahtml/PTO/index.html
http://patft.uspto.gov/netahtml/PTO/search-bool.html
http://patft.uspto.gov/netahtml/PTO/search-adv.htm
http://patft.uspto.gov/netahtml/PTO/srchnum.htm
http://patft.uspto.gov/netahtml/PTO/help/help.htm

