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FOLDING SCOOTER

BACKGROUND

[0001] In urban centers, vehicles such as cars may contribute to
and suffer from congestion and gridlock. Waiting in traffic may cost occupants
time and fuel. Furthermore, parking may not be available near an occupant’s final
destination. The occupant must travel the remaining distance from a parking
location for the vehicle to the final destination, which is sometimes called the
last-mile problem.

[0002] Vehicles may be equipped with a temporary spare tire. The
spare tire is used for traveling a small distance relative to the distance traveled
over the life of the vehicle.

[0003] Scooters are motorized vehicles with two or three wheels
that are designed to transport one or two riders. Scooters can be useful in urban
environments because of their small size relative to cars and other motor vehicles.
Scooters may more easily navigate through congestion and may be easier to park
since they may be able to be parked in smaller curbside spots, on sidewalks, in
bike racks, in offices, etc. Scooters may be less useful for long-distance
transportation because they have a smaller payload and may expose their riders to
the external environment. Also, scooters may be too bulky to transport in vehicles

such as cars.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 is a side view of a scooter in a riding position.
[0005] Figure 2 is a front view of the scooter in a stowed position.
[0006] Figure 3 is a side view of the scooter in the stowed position.
[0007] Figure 4 is a rear perspective view of a vehicle.

[0008] Figure 5 is a cross-sectional view of wheels of the scooter

attached to a wheel hub of the vehicle.

DETAILED DESCRIPTION
[0009] With reference to the Figures, wherein like numerals

indicate like parts throughout the several views, a scooter 30 includes a
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telescoping beam 32 having two ends 34 spaced from each other. A front frame
segment 36 is rotatably coupled to one of the ends 34, and a rear frame
segment 38 is rotatably coupled to the other of the ends 34. A first wheel 40 is
supported by the front frame segment 36, and a second wheel 42 is supported by
the rear frame segment 38.

[0010] The scooter 30 may be folded from a riding position, as
shown in Figure 1, into a stowed position, as shown in Figures 2-5. The stowed
position reduces the volume occupied by the scooter 30, which allows for easier
transportation of the scooter 30, for example, in a vehicle 44. Furthermore, the
scooter 30 may be used as a spare tire for the vehicle 44, which may allow the
vehicle 44 to carry the scooter 30 instead of a spare tire, saving additional space.
Using the scooter 30 instead of the spare tire makes more efficient and frequent
use of the weight that would be dedicated to the spare tire. The easier
transportation of the scooter 30 allows the scooter 30 to more easily address the
last-mile problem.

[0011] With reference to Figure 1, the scooter 30 includes a
frame 48. The frame 48 includes the telescoping beam 32 and the frame
segments 36, 38. The frame 48 may be formed of metal such as aluminum, plastic,
or any other suitable material.

[0012] The telescoping beam 32 has two ends 34 spaced from each
other. The telescoping beam 32 has a modifiable length. The telescoping beam 32
may have an outer telescoping member and an inner telescoping member. The
inner telescoping member or a portion thereof extends out of and retracts into the
outer telescoping portion. The outer telescoping portion extends fully or partially
around the inner telescoping portion. The telescoping beam 32 has a long position,
as shown in Figure 1, in which the inner telescoping member extends out of the
outer telescoping portion to a maximum extent, and a short position, as shown in
Figures 2-5, in which the inner telescoping member retracts into the outer
telescoping member to a maximum extent. The telescoping beam 32 may have a
flat portion 92 facing upwards.

[0013] The flat portion 92 may provide a footrest for a rider. In

addition, the outer telescoping portion may include a hinged footrest extension 98.
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The hinged footrest extension 98 may rotate from a folded position transverse to
the flat portion 92 to an unfolded position coplanar with the flat portion 92. The
hinged footrest extension 98 may provide a footrest for a rider while the
scooter 30 is in the riding position and reduce the width of the telescoping
beam 32 while the scooter 30 is in the stowed position.

[0014] The front frame segment 36 is rotatably coupled to one of
the ends 34 of the telescoping beam 32. The front frame segment 36 is rotatable
relative to the telescoping beam 32 from the riding position to the stowed position.
The front frame segment 36 may be curved around a portion of a circumference of
the first wheel 40. In the riding position, a plane defined by the front frame
segment 36 is aligned with the beam 32, as shown in Figure 1. In the stowed
position, the plane defined by the front frame segment 36 is perpendicular to the
beam 32, as shown in Figures 2 and 3.

[0015] A foldable handlebar 50 may be rotatably attached to the
front frame segment 36. The handlebar 50 may be coupled to the first wheel 40.
Rotation of the handlebar 50 relative to the front frame segment 36 turns the first
wheel 40 in order to steer the scooter 30. The handlebar 50 may fold about a hinge
between an unfolded position, upright relative to the front frame segment 36 (as
shown in Figure 1), and a folded position, against the front frame segment 36 (as
shown in Figure 3).

[0016] With continued reference to Figure 1, the front frame
segment 36 may include a compartment 52 sized to receive the handlebar 50. In
the folded position, the foldable handlebar 50 may be disposed in the
compartment 52. In the unfolded position, the foldable handlebar 50 may be
spaced from the compartment 52. The compartment 52 may include a cover (not
shown). When the foldable handlebar 50 is in the unfolded position, the
compartment 52 may provide storage space. The compartment 52 may have a
charging outlet 96 electrically connected to a battery 72 (described below) that a
user may use to charge a mobile device.

[0017] The first wheel 40 is rotatably supported by the front frame
segment 36. The front frame segment 36 rotatably supports the first wheel 40

about a rotational axis, about which the first wheel 40 rotates. The first wheel 40



WO 2018/013116 PCT/US2016/042235

may include a hub 54, spokes 56, a rim 58, and a tire 6(0. The spokes 56 extend
from the hub 54 to the rim 58. The tire 60 extends around the rim 58. The width of
the first wheel 40 may be approximately half the width of a wheel 86 of the
vehicle 44.

[0018] With reference to Figures 1 and 5, the hub 54 of the first
wheel 40 is located at the center of the first wheel 40, in other words, at the
rotational axis. The hub 54 includes a central portion 62 and a flange portion 64.
The flange portion 64 may extend around the central portion 62. The spokes 56
may connect to the flange portion 64. The central portion 62 may be detachable
from the flange portion 64. For example, as shown in Figure 1, the central
portion 62 is attached to the flange portion 64, and as shown in Figure 5, the
central portion 62 is removed from the flange portion 64 when the scooter 30 is
used as a spare tire of the vehicle 44, as set forth further below.

[0019] The rear frame segment 38 is rotatably coupled to the other
of the ends 34 of the telescoping beam 32 than the front frame segment 36. The
rear frame segment 38 is rotatable relative to the telescoping beam 32 from the
riding position to the stowed position. The rear frame segment 38 may be curved
around a portion of a circumference of the second wheel 42. In the riding position,
a plane defined by the rear frame segment 38 is aligned with the beam 32, as
shown in Figure 1. In the stowed position, the plane defined by the rear frame
segment 38 is perpendicular to the beam 32, as shown in Figures 2 and 3.

[0020] With continued reference to Figure 1, a seat 66 may be
rotatably attached to the rear frame segment 38. The seat 66 may include a
padded, curved surface designed to provide support to a sitting rider of the
scooter 30. The seat 66 may rotate from an unfolded position extending from the
rear frame segment 38 (as shown in Figure 1) to a folded position against the rear
frame segment 38 (as shown in Figure 3). In the unfolded position, the seat 66
provides support for a rider. In the folded position, the seat 66 may wrap around
the rear frame segment 38.

[0021] With continued reference to Figure 1, the second wheel 42
is rotatably supported by the rear frame segment 38. The rear frame segment 38

rotatably supports the second wheel 42 about a rotational axis, about which the
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second wheel 42 rotates. The second wheel 42 may include a hub 68, spokes 56, a
rim 58, and a tire 60. The hub 68 is located at the rotational axis, in other words, at
the center of the second wheel 42. The spokes 56 extend from the hub 68 to the
rim 58. The tire 60 extends around the rim 58. The width of the second wheel 42
may be approximately half the width of a wheel 86 of the vehicle 44.

[0022] With reference to Figure 5, one of the first wheel 40 and the
second wheel 42 includes an electric motor 70. For example, the hub 68 of the
second wheel 42 may include the electric motor 70. The electric motor 70 may be
drivably connected to the second wheel 42. The electric motor 70 rotates the
second wheel 42 with respect to the frame 48.

[0023] The battery 72, as identified in Figure 1, may be coupled to
the rear frame segment 38 and electrically connected to the electric motor 70. The
battery 72 may be of any suitable type for vehicular electrification, for example,
lithium-ion batteries, nickel-metal hydride batteries, lead-acid batteries, or
ultracapacitors.

[0024] With reference to Figure 1, a charging port 74 may be
mounted on the rear frame segment 38. The charging port 74 may receive an
electrical connector. The charging port 74 may be electrically connected to the
battery 72 and may allow the transmission of power from an external source to the
battery 72.

[0025] With reference to Figure 1, each of the hubs 54, 68 include
bolt holes 76, 78 in a common pattern. In other words, each bolt hole 76 in the
common pattern in the first wheel 40 can be simultaneously aligned with a bolt
hole 78 in the common pattern in the second wheel 42, and vice versa. Said
another way, for each bolt hole 76 in the common pattern in the first wheel 40, the
second wheel 42 has a bolt hole 78 at the same distance from the rotational axis
and the same angles about the rotational axis relative to the other bolt holes 78 in
the common pattern. For example, the common pattern may be four bolt holes 76,
78 that are 90° apart relative to the rotational axis at the same distance from the
rotational axis. In the first wheel 40, the flange portion 64 may have the bolt
holes 76.
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[0026] A bracket 94 may be rotatably connected to the front frame
segment 36. When the scooter 30 is in the stowed position, the bracket 94 may be
rotated from an aligned position aligned with the front frame segment 36 to a
handle position extending from the front frame segment 36 to the rear frame
segment 38. The bracket 94 is releasably attachable to the rear frame segment 38.
When the bracket 94 is in the handle position and attached to the rear frame
segment 38, the bracket 94 serves as a handle for a user to lift the scooter 30.

[0027] A releasable lock (not shown) may be between the
telescoping beam 32 and each of the front and rear frame segments 36, 38. The
releasable locks may be located at the ends 34 of the telescoping beam 32. The
releasable locks may be changeable between a locked and an unlocked position. In
the locked position, the releasable locks prevent the frame segments 36, 38 from
rotating relative to the telescoping beam 32. In the unlocked position, the
releasable locks permit the frame segments 36, 38 to rotate relative to the
telescoping beam 32. The releasable lock may be, for example, a pin fitted
through holes in the frame segments 36, 38 and the telescoping beam 32
corresponding to the stowed position and the riding position for the frame
segments 36, 38; mating elements on the frame segments 36, 38 and the
telescoping beam 32 combined with a spring biasing the mating elements
together; or any other suitable mechanism.

[0028] The scooter 30 is movable between the riding position,
shown in Figure 1, and the stowed position, shown in Figures 2 and 3. When the
scooter 30 is in the riding position, the telescoping beam 32 is in the long position,
the front and rear frame segments 36, 38 are in the riding position, the
handlebar 50 is in the unfolded position, and the seat 66 is in the unfolded
position. When both frame segments 36, 38 are in the riding position, the planes
defined by the frame segments 36, 38 are aligned with the beam 32. The rotational
axes of the first wheel 40 and the second wheel 42 are offset from each other in
the riding position. The rotational axes may be parallel to each other if the first
wheel 40 is steered straight forward or may intersect if the first wheel 40 is turned.

[0029] When the scooter 30 is in the stowed position, the

telescoping beam 32 is in the short position, the front and rear frame segments 36,
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38 are in the stowed position, the handlebar 50 is in the folded position, and the
seat 66 is in the folded position. When both frame segments 36, 38 are in the
stowed position, the planes defined by the frame segments 36, 38 are
perpendicular to the beam 32. The rotational axes of the first wheel 40 and the
second wheel 42 are collinear in the stowed position. In other words, the
wheels 40, 42 are parallel and next to each other in the stowed position. The
common pattern of bolt holes 76, 78 in the first and second wheels 40, 42 are
aligned in the stowed position.

[0030] To change the scooter 30 from the riding position to the
stowed position, a rider folds the handlebar 50 from the unfolded position to the
folded position and folds the seat 66 from the unfolded position to the folded
position. The rider retracts the telescoping beam 32 from the long position to the
short position. The rider rotates the frame segments 36, 38 from the riding
position to the stowed position. The rider aligns the bolt holes 76, 78 in the
common pattern in the wheels 40, 42 and bolts the wheels 40, 42 to each other
through the bolt holes 76, 78. The actions taken by the rider do not need to follow
this order.

[0031] To change the scooter 30 from the stowed position to the
riding position, the rider removes the bolts holding the wheels 40, 42 together
from the bolt holes 76, 78. The rider rotates the frame segments 36, 38 from the
stowed position to the riding position, and the rider extends the telescoping
beam 32 from the short position to the long position. The rider unfolds the
handlebar 50 from the folded position to the unfolded position, and the rider
unfolds the seat 66 from the folded position to the unfolded position. The actions
taken by the rider do not need to follow this order.

[0032] The scooter 30 may be used in conjunction with the
vehicle 44, for example, a motor vehicle such as an automobile.

[0033] With reference to Figure 4, the vehicle 44 may include a
compartment 46. The compartment 46 may be sized to receive a spare tire. The
compartment 46 may, for example, be disposed in a lining of a trunk 80 of the
vehicle 44, or the compartment 46 may be in a separate case fastened to an

exterior surface of the vehicle 44, or the compartment 46 may be in another
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suitable location in or on the vehicle 44. In the stowed state, the scooter 30 may be
disposed in the compartment 46.

[0034] With continued reference to Figure 4, the vehicle 44 may
include a wheel hub 82 fixed relative to the compartment 46. The wheel hub 82
has bolts. A vehicle wheel 86 may be fixed to the wheel hub 82 via nuts and the
bolts 88. The vehicle wheel 86 may be removed from the wheel hub 82 by
removing the nuts and sliding the wheel off of the bolts 88.

[0035] The first wheel 40 and/or the second wheel 42 of the
scooter 30 includes additional bolt holes 90 configured to align with the wheel
hub 82 of the vehicle 44, e.g., the second wheel 42 includes the additional bolt
holes 90 in Figure 3. The additional bolt holes 90 are aligned in a common pattern
with the bolts 88 of the wheel hub 82. The common pattern may be different than
the common pattern of bolt holes 76, 78 on the first and second wheels 40, 42.

[0036] The first and second wheels 40, 42 may together operate as
a spare tire for the vehicle 44. When the scooter 30 is in the stowed position, the
scooter 30 may be changed to the spare-tire state. A rider detaches the frame 48
from the first and second wheels 40, 42. Specifically, the rider detaches the central
portion 62 of the hub 54 from the flange portion 64 at the first wheel 40, and the
rider detaches the rear frame segment 38 from the second wheel 42. The rider may
also remove the electric motor 70 from the second wheel 42. The electric
motor 70 may be connected to the rear frame segment 38 and detach as a unit with
the frame 48. The first and second wheels 40, 42, which are bolted together via the
common pattern of bolt holes 76, 78, may now be used as a spare tire. The rider
attaches the first and second wheels 40, 42 to the wheel hub 82 through the
additional bolt holes 90 and the bolts 88 of the wheel hub 82.

[0037] The disclosure has been described in an illustrative manner,
and it is to be understood that the terminology which has been used is intended to
be in the nature of words of description rather than of limitation. Many
modifications and variations of the present disclosure are possible in light of the
above teachings, and the disclosure may be practiced otherwise than as

specifically described.
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CLAIMS

What is claimed is:

1. A scooter comprising:

a telescoping beam having two ends spaced from each other;

a front frame segment rotatably coupled to one of the ends, and a rear
frame segment rotatably coupled to the other of the ends; and

a first wheel supported by the front frame segment, and a second wheel

supported by the rear frame segment.

2. The scooter of claim 1, wherein the first wheel and the second
wheel each includes a hub, each of the hubs including bolt holes in a common

pattern.

3. The scooter of claim 2, wherein the second wheel includes an

additional bolt hole configured to align with a wheel hub of a vehicle.

4. The scooter of claim 2, wherein the hub of the first wheel includes
a central portion and a flange portion extending around the central portion, the
flange portion having the bolt holes and the central portion being detachable from

the flange portion.

5. The scooter of claim 1, wherein the front frame segment and the
rear frame segment are rotatable relative to the telescoping beam from a riding
position to a stowed position, rotational axes of the first wheel and the second
wheel are offset from each other in the riding position and collinear in the stowed
position, wherein the first wheel and the second wheel each include a bolt hole

aligned with each other in the stowed position.

6. The scooter of claim 1, wherein one of the first wheel and the

second wheel includes an electric motor.

7. The scooter of claim 1, further comprising a foldable handlebar

rotatably attached to the front frame segment.
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8. The scooter of claim 7, wherein the front frame segment includes a

compartment sized to receive the handlebar.

9. The scooter of claim &, further comprising a charging outlet

disposed in the compartment.

10. The scooter of claim 1, further comprising a seat rotatably attached

to the rear frame segment.

11. The scooter of claim 1, further comprising a releasable lock

between the telescoping beam and each of the front and rear frame segments.

12. The scooter of claim 1, further comprising a bracket rotatably
connected to one of the front frame segment and the rear frame segment and

attachable to the other of the front frame segment and the rear frame segment.

13. The scooter of claim 1, further comprising an extension rotatably
connected to the telescoping beam about an axis in a direction of the telescoping

beam.

14. A vehicle comprising:

a compartment; and

a scooter disposed in the compartment;

the scooter includes a telescoping beam having two ends spaced from each
other, a front frame segment rotatably coupled to one of the ends, and a rear frame
segment rotatably coupled to the other of the ends, a first wheel supported by the

front frame segment, and a second wheel supported by the rear frame segment.

15. The vehicle of claim 14, wherein the first wheel and the second
wheel each includes a hub, each of the hubs including bolt holes in a common

pattern.

16. The vehicle of claim 15, further comprising a wheel hub fixed
relative to the compartment and having a bolt, wherein the second wheel includes

an additional bolt hole configured to align with the wheel hub.

10
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17. The vehicle of claim 15, wherein the hub of the first wheel includes
a central portion and a flange portion extending around the central portion, the
flange portion having the bolt holes and the central portion being detachable from

the flange portion.

18. The vehicle of claim 14, wherein the front frame segment and the
rear frame segment are rotatable relative to the telescoping beam from a riding
position to a stowed position, rotational axes of the first wheel and the second
wheel are offset from each other in the riding position and collinear in the stowed
position, wherein the first wheel and the second wheel each include a bolt hole

aligned with each other in the stowed position.

19. The vehicle of claim 14, wherein one of the first wheel and the

second wheel includes an electric motor.

20. The vehicle of claim 14, further comprising a releasable lock

between the telescoping beam and each of the front and rear frame segments.

11
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