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(7) ABSTRACT

An articulated, steerable, toy vehicle includes a first wheeled
vehicle portion and a second wheeled vehicle portion piv-
otally coupled thereto. A steering lever has a free first end
and an opposing second end pivotally coupled to the second
wheeled vehicle portion and operably coupled to the first
wheeled vehicle portion through the second wheeled vehicle
portion. Rotation of the steering lever relative to the second
wheeled vehicle portion pivots the first wheeled vehicle

(22) Filed: Jul. 19, 2004 portion relative to the second wheeled vehicle portion.
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ARTICULATED, STEERABLE, TOY VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application No. 60/520,056, entitled “Walk
Behind, Steerable Toy Vehicle”, filed Nov. 14, 2003.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to toy
vehicles, and more particularly to an articulated toy vehicle
that is steerable using a steering lever.

[0003] Stecrable toy vehicles are generally known. One
form of steerable toy vehicle consists of a wheeled vehicle
with a steering assembly, generally a steering wheel and
shaft, extending rearwardly therefrom. Actuation of the
steering assembly generally causes pivoting of the front
wheels independly from the toy vehicle. In this way, a user
pushes the toy vehicle in front of him and turns the steering
wheel to steer it.

[0004] Articulated toy vehicles are also generally known.
Although some of the known articulated toy vehicles are
also steerable, they are generally steerable using a similar
mechanism to that described above which pivots the front
wheels independently from the toy vehicle. However, none
have steering assemblies that allow a user walking behind
the toy vehicle to guide the toy vehicle along a surface by
pivoting a first articulated member of the articulated toy
vehicle. It is believed that a toy vehicle having such a
steering mechanism would be desirable.

BRIEF SUMMARY OF THE INVENTION

[0005] Briefly stated, the present invention is an articu-
lated, steerable, toy vehicle comprising a first wheeled
vehicle portion. A second wheeled vehicle portion is pivot-
ally coupled with the first wheeled vehicle portion. A steer-
ing lever has a free first end and an opposing second end
pivotally coupled to the second wheeled vehicle portion for
lateral side-to-side movement of the free first end over the
pivotally coupled first and second wheeled vehicle portions
and operably coupled to the first wheeled vehicle portion
through the second wheeled vehicle portion. Lateral side-
to-side pivotal movement of the free first end of the steering
lever relative to the second wheeled vehicle portion pivots
the first wheeled vehicle portion relative to the second
wheeled vehicle portion.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0006] The foregoing summary, as well as the following
detailed description of preferred embodiments of the inven-
tion, will be better understood when read in conjunction with
the appended drawings. For the purpose of illustrating the
invention, there is shown in the drawings embodiments
which are presently preferred. It should be understood,
however, that the invention is not limited to the precise
arrangements and instrumentalities shown.

[0007]

[0008] FIG. 1 is a side elevational view of a toy vehicle
in accordance with a preferred embodiment of the present
invention with a steering lever in a collapsed configuration;

In the drawings:
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[0009] FIG.2 is a side elevational view of the toy vehicle
of FIG. 1 with the steering lever in an extended configura-
tion and a lid and rear door open;

[0010] FIG. 3 is a side elevational view of the toy vehicle
of FIG. 1 with the steering lever and a first wheeled vehicle
portion rotated,;

[0011] FIG. 4 is a side elevational view of the toy vehicle
of FIG. 1 with a portion of the toy vehicle cut away to show
a geared steering embodiment;

[0012] FIG. 5 is a diagrammatic cross-sectional view of
the operable coupling of FIG. 4 taken along line 5-5;

[0013] FIG. 6 is a side elevational view of the toy vehicle
of FIG. 1 with a portion of the toy vehicle cut away to show
an interference/slip clutch embodiment;

[0014] FIG. 7 is a diagrammatic cross-sectional view of
the operable coupling of FIG. 6 taken along line 7-7; and

[0015] FIG. 8 is a cut-away view of the toy vehicle of
FIG. 1 having an alternative geared steering embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

[0016] Certain terminology is used in the following
description for convenience only and is not limiting. The
words “right,”“left,”“upper,” and “lower” designate direc-
tions in the drawings to which reference is made. The
terminology includes the words above specifically men-
tioned, derivatives thereof, and words of similar import.

[0017] Referring to the drawings in detail, wherein like
numerals indicate like elements throughout, there is shown
in FIGS. 1-7 an exemplary articulated, steerable, toy
vehicle, indicated generally at 10, having a steering lever 60
in accordance with the present invention.

[0018] With particular reference to FIGS. 1-3, the exem-
plary toy vehicle 10 is a fire truck including a first wheeled
vehicle portion or tractor assembly 20 and a second wheeled
vehicle portion or trailer assembly 40 pivotally coupled with
the tractor assembly 20 using a pivot member 30. The tractor
assembly 20 has a generally hollow tractor vehicle body 22
with a first plurality of wheels 24 (preferably two) rotatably
connected thereto. The tractor vehicle body 22 preferably
has a hollow tractor storage compartment 28 (in phantom in
FIG. 2) within which a user can store things, including
miniature, diminutive toy vehicles 78 having a scale reduced
even from the scale of the toy vehicle 10, such as 1/64-scale
Matchbox® cars, for instance. Preferably, the tractor storage
compartment 28 has a tractor storage compartment lid 26 at
the top of the tractor vehicle body 22 and the tractor
assembly 20 to selectively cover an opening of the tractor
storage compartment 28. The tractor storage compartment
lid 26 is preferably pivotably engaged with the front of the
tractor vehicle body 22 so as to pivot forwardly when
opening. Although the tractor storage compartment lid 22 is
shown as having the shape of a fire fighter’s helmet, it is not
intended to be limiting. As such, it is within the spirit and
scope of the present invention that the tractor storage
compartment lid 22 be of any shape.

[0019] The trailer assembly 40 has a trailer vehicle body
42 with a second plurality of wheels 44 (preferably four)
rotatably connected thereto. Preferably, the trailer vehicle
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body 42 has a hollow trailer storage compartment 46 (in
phantom in FIG. 2) for the storage of various items such as
the diminutive toy vehicles 78. The trailer storage compart-
ment 46 preferably has a trailer storage compartment door
48 at the back of the trailer vehicle body 42. Preferably, the
trailer storage compartment door 48 pivots about a lower
edge so as to form a ramp from the ground to the trailer
storage compartment 46 when in an open position (FIG. 2)
to enable the user to roll diminutive toy vehicles 78 in to and
out of the trailer storage compartment 46.

[0020] Steering lever 60 is rotatably coupled to the trailer
assembly 40 for rotation along mutually perpendicular axes
in first and second directions. The steering lever 60 is
preferably configured to have the appearance of an exten-
sible or telescopic fire ladder, preferably mounted on the
trailer assembly 40. The steering lever 60 has a free first end
60a and an opposing attached second end 60b pivotally
coupled to the trailer assembly 40 for lateral side-to-side
movement of the free first end 60a over the pivotally
coupled tractor and trailer assemblies 20, 40 and operably
coupled to the tractor assembly 20 through the trailer
assembly 40. A steering handle 72 preferably is connected to
the first end 60a of the steering lever 60. The handle 72 is
adapted to be comfortably grasped by the user. Pivotal
movement of the steering lever 60 relative to the trailer
assembly 40 is about a preferably substantially vertical first
pivot axis 64 preferably parallel to another pivot axis 93 (see
FIG. 4) about which the tractor assembly 20 pivots relative
to the trailer assembly 40 so as to allow the toy vehicle 10
to turn either left or right. The steering lever 60 is further
coupled to the trailer assembly 40 to pivot about a preferably
at least substantially horizontal second pivot axis 66 such
that a height of the free first end 60a and the angle of incline
of the steering lever 60 to the horizontal can be adjusted.

[0021] The steering lever 60 is preferably adjustable in
length and capable of movement between an extended
configuration 62b (see FIG. 2) and a collapsed or stored
configuration 624 (see FIG. 1). Preferably, the steering lever
60 is telescopic having a lower, outer portion 68 engaged
with the trailer assembly 40 and an upper, inner portion 70
slidingly engaged within the lower portion 68. Preferably, in
the collapsed or stored configuration, the upper portion 70 is
retained substantially entirely within the lower portion 68.
Preferably, in the extended configuration, the upper portion
70 is minimally retained within the lower portion 68 so as to
extend outwardly from the end of the lower portion 68.

[0022] Within the steering lever 60 is a channel or track 74
extending at least substantially along the length of the
steering lever 60 at least to and through the second end 60b
of the steering lever 60. Preferably, the track 74 extends
through the upper and lower portions 70, 68 of the steering
lever 60 and is sized so as to accommodate at least one
miniature toy vehicle 78 therein. At least one of the upper
and lower portions 70, 68 (preferably the upper portion 70)
of the steering lever 60 has an open top to allow a miniature
toy vehicle 78 to be placed within the track 74 by the user.
The miniature toy vehicle 78 is of a size that is sufficiently
small to pass through the track 74 and exit the track 74 from
a track discharge opening 76 at the second end 60b of the
steering lever 60. The track discharge opening 76 can be
aligned with the opening of the tractor storage compartment
28 so that, when the tractor storage compartment lid 26 is
open, the tractor storage compartment 28 can receive min-
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iature toy vehicles 78 or other objects passed along the track
74, as shown in FIG. 2. Alternatively, the track discharge
opening 76 can be oriented such that the miniature toy
vehicles 78 exit from the vehicle 10 onto a surface (not
shown) on which the vehicle 10 is supported, as shown in
FIG. 3.

[0023] Referring now to FIGS. 4 and 5, the toy vehicle 10
further comprises an operable coupling 80 including a first
rotational drive member 82 drivingly engaged with a geared
steering mechanism 90 between the second end 60b of the
steering lever 60 and the tractor assembly 20. The first
rotational drive member 82 preferably is fixedly coupled
through the top of the trailer assembly 40 with a yoke 83 that
pivotally receives the lower, second end 60b of the steering
lever 60 for up and down pivotal movement of the steering
lever 60 about a horizontal axis 66 (sece FIG. 3). The yoke
83 and the first rotational drive member 82 rotate together as
a single assembly about the axis 64 for pivotal movement or
rotation of the steering lever 60 about the same vertical axis
64. The geared steering mechanism 90 preferably comprises
a first sector gear 92, at least one idler gear 94, and a second
sector gear 96. The first sector gear 92 is fixedly connected
to the first rotational drive member 82, which, in turn, is
fixedly connected to the steering lever 60, to enable the first
sector gear 92 to pivot with the steering lever 60. The at least
one idler gear 94 is operably engaged (meshed) with the first
sector gear 92. The second sector gear 96 is operable
engaged with the idler gear 94 and is fixedly connected to
the tractor assembly 20. Preferably, the second sector gear
96 is fixedly connected to the pivot member 30 which is, in
turn, fixedly connected to the tractor assembly 20. In this
way, rotation of the steering lever 60 about the vertical first
pivot axis 64 causes rotation of the first sector gear 92 which
imparts rotation to the idler gear 94. Rotation of the idler
gear 94 causes the second sector gear 96 to rotate, which
consequently causes the tractor assembly 20 to pivot relative
to the trailer assembly 40 about an axis 93.

[0024] Referring to FIG. 8, alternatively, a geared steering
mechanism 90' may further comprise a third sector gear 97,
which is fixedly connected to the trailer assembly 40, and a
second idler gear 98, which is rotatably mounted to the
tractor assembly 20" and is operably engaged with the third
sector gear 97 and also with a fourth sector gear 99. Steering
arms 91 are pivotably coupled with the tractor assembly 20/,
preferably with one steering arm 91 on either lateral side of
the tractor assembly 20'. The steering arms 91 are also
pivotally coupled with opposing ends of the fourth sector
gear 99. One tractor wheel 24 is operably coupled to the each
steering arm 91. This alternate geared steering mechanism
90" pivots the tractor assembly 20' with rotation of the
steering lever 60 in much the same way as described above
for the first embodiment 10. However, additionally, the
pivoting of the tractor assembly 20" with respect to the third
sector gear 97 causes rotation of the second idler gear 98
within the tractor assembly 20, which, in turn, causes
side-to-side translation of the fourth sector gear 99. Move-
ment of the fourth sector gear 99 causes the steering arms 91
to pivot in unison (both in the same direction) with respect
to the tractor assembly 20', in turn causing the tractor wheels
24 to pivot with respect to the tractor assembly 20'. In this
way, in addition to pivoting the tractor assembly 20' with
respect to the trailer assembly 40', rotation of the steering
lever 60 also causes the tractor wheels 24 to pivot with
respect to the tractor assembly 20' to better simulate the



US 2005/0106993 A1l

turning of an actual articulated vehicle. It should be appre-
ciated that the tractor and trailer assemblies 20, 40' differ
from tractor and trailer assemblies 20, 40 of the first vehicle
10 only to the extent to accommodate the geared steering
mechanism 90'.

[0025] Referring now to FIGS. 6 and 7, a toy vehicle 10"
may alternatively comprise an operable coupling 80" having
a steering mechanism 90" preferably including at least a slip
clutch assembly 100 between the second end 60b of the
steering lever 60 and the tractor assembly 20. The slip clutch
assembly 100 comprises a first rotational drive member 82"
and a second rotational drive member 110. The first rota-
tional drive member 82" is fixedly coupled with the second
end 60b of the steering lever 60 to pivot with the steering
lever 60 about the first pivot axis 64. The second rotational
drive member 110 is fixedly coupled with the tractor assem-
bly 20" or, more specifically, to the pivot member 30, to
rotate with the tractor assembly 20" about the first pivot axis
64. Preferably, the second rotational drive member 10 is a
collar having open upper and lower ends with a hollow
interior volume having an interior perimeter 112. A cupped
drive disk 102 is fixedly connected to the first rotational
drive member 82" for rotation therewith. The cupped drive
disk 102 has a circumferential outer perimeter 104 that is at
least partially received in the hollow interior of the second
rotational drive member 110. The outer perimeter 104 of the
drive disk 102 is sized and shaped to engage the inner
perimeter 112 of the interior volume of the second rotational
drive member 110 to rotate the second rotational drive
member 110 below a threshold torque and to release and
rotate with respect to the second rotational drive member
110 above the threshold torque. Preferably, the inner perim-
eter 112 of the second rotational drive member 110 is of a
first polygon shape having a first number of sides and the
circumferential outer perimeter 104 of the drive disk 102 is
of a second polygon shape having a second number of sides
which is a multiple of the first number. Preferably, the inner
perimeter 112 of the second rotational drive member 110 has
twelve sides and the outer perimeter 104 of the drive disk
102 has twenty-four sides, although it is within the spirit and
scope of the present invention that the drive disk outer
perimeter 104 and the second rotational drive member
interior perimeter 112 have any number of sides. It is further
preferable that the drive disk 102 includes a plurality of slots
106 through the circumferential outer perimeter 104 to allow
the outer perimeter 104 of the drive disk 102 to flex above
the threshold torque. One or a pair of similar slip clutches or
other slip clutches can be provided between the lateral sides
of the second end 60b of the steering lever 60 and an inner
side of the yoke 83 to allow the steering lever/ladder 60 to
support itself in elevated position as shown in FIGS. 2-4.
Alternatively, one or a pair of spring clutches (not shown)
may be used with the steering lever/ladder 60. Specifically,
the spring clutch has two interfacing disks (not shown), one
engaged with the lateral side of the second end 60b of the
steering lever 60 and the other engaged with the inner side
of the yoke 83. The disks are spring biased toward each other
with each disk having a face having radial ribs (not shown)
thereon. When the steering lever/ladder 60 is raised or
lowered, the spring is overcome to allow the ribs of one disk
slip past the ribs of the other disk. However, when it is
desired that the steering lever/ladder 60 be held in a par-
ticular position, the spring maintains the disks, and specifi-
cally the ribs, in engagement with each other and act as
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detents in order to support the steering lever/ladder 60 in
elevated position. Other surfaces with other configurations,
including frictionally engaging surfaces, can be used.

[0026] Although described separately, it should be under-
stood by those skilled in the art that the slip clutch 100 could
be used within the operable coupling 80 of the geared
steering embodiment. Specifically, the first rotational drive
member 82 of the geared steering embodiment could be
replaced with the first rotational drive member 82", the
second rotational drive member 10, and the cupped drive
disk 102 of the slip clutch steering embodiment. It will
further be appreciated that other slip clutch assemblies, with
or without gearing, could be used to operably and steerably
couple together the first and second pivotally coupled
vehicle portions of an articulated, steerable, toy vehicle.

[0027] The toy vehicles 10, 10', 10" are preferably con-
structed of convention polymeric materials, such as Acry-
lonityile Butadiene Styrene (ABS) plastic and polypropy-
lene using conventional fabrication techniques well known
to those of ordinary skill in the art of toy manufacture.

[0028] In operation, the toy vehicles 10, 10", 10" can be
played with by a user by grasping the handle 72 and walking
behind the toy vehicle, steering it by manipulating the
steering lever 60 to the right and to the left. Additionally, the
toy vehicles 10, 10, 10" can be used to store objects, such
as the miniature toy vehicles 78, within the tractor storage
compartment 28 and the trailer storage compartment 46. The
track 74 within the steering lever 60 can be used to launch
the miniature toy vehicle 78, either into the tractor storage
compartment 28 (FIG. 2) or the ground (FIG. 3).

[0029] 1t will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
For example, it will be appreciated that individual compo-
nents identified are likely to be constructed from assembling
together smaller pieces for ease of overall assembly of the
toy vehicles. It will further be appreciated that other forms
of operable coupling can be provided and that the steering
ratios might be changed, for example, by varying the gear
ratios. Also, by pivoting the steering lever 60 over the top of
the yoke 83 to a forward position indicated in phantom at 60'
in FIG. 6, any of the described vehicles 10, 10', 10" can be
steered while pulling the vehicle. It is understood, therefore,
that this invention is not limited to the particular embodi-
ments disclosed, but it is intended to cover modifications
within the spirit and scope of the present invention.

We claim:
1. An articulated, steerable, toy vehicle comprising:

a first wheeled vehicle portion;

a second wheeled vehicle portion pivotally coupled with
the first wheeled vehicle portion; and

a steering lever having a free first end and an opposing
second end pivotally coupled to the second wheeled
vehicle portion for lateral side-to-side movement of the
free first end over the pivotally coupled first and second
wheeled vehicle portions and operably coupled to the
first wheeled vehicle portion through the second
wheeled vehicle portion such that lateral side-to-side
pivotal movement of the free first end of the steering
lever relative to the second wheeled vehicle portion
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pivots the first wheeled vehicle portion relative to the
second wheeled vehicle portion.
2. The articulated, steerable, toy vehicle of claim 1 further
comprising:

an operable coupling including a geared steering mecha-
nism between the second end of the steering lever and
the first wheeled vehicle portion.
3. The articulated, steerable, toy vehicle of claim 2
wherein the geared steering mechanism comprises:

a first sector gear fixedly connected to the steering lever;

at least one idler gear operably engaged with the first
sector gear,

a second sector gear operably engaged with the idler gear
and fixedly connected to the tractor assembly; and

wherein the first wheeled vehicle portion is pivoted rela-
tive to the second wheeled vehicle portion by rotation
of the steering lever about an at least substantially
vertical first pivot axis.

4. The articulated, steerable, toy vehicle of claim 3
wherein the steering lever is further pivotally coupled to the
trailer assembly at the second end for rotation about an at
least substantially horizontal second pivot axis.

5. The articulated, steerable, toy vehicle of claim 4
wherein the steering lever is adjustable in length.

6. The articulated, steerable toy vehicle of claim 3
wherein the geared steering mechanism further comprises:

steering arms pivotably mounted to the first wheeled
vehicle portion;

a third sector gear fixedly connected to the second
wheeled vehicle portion;

a second idler gear rotatably engaged with the first
wheeled vehicle portion and operably engaged with the
third sector gear; and

a fourth sector gear pivotably engaged to the steering
arms and operably engaged with the second idler gear;

wherein the steering arms are pivoted relative to the first
wheeled vehicle portion by rotation of the steering
lever about the first pivot axis.

7. The articulated, steerable, toy vehicle of claim 1 further
comprising an operable coupling including at least a slip
clutch between the second end of the steering lever and the
first wheeled vehicle portion.

8. The articulated, steerable, toy vehicle of claim 7
wherein the slip clutch comprises:

a first clutch member fixedly coupled with the second end
of the steering lever to rotate with the steering lever
about the first pivot axis; and

a second clutch member fixedly coupled with the first
wheeled vehicle portion to rotate with the first wheeled
vehicle portion about the first axis;

at least one of the first and second clutch members
including a resilient engagement structure releasably
engaging with a portion of the second clutch member to
rotate the second clutch member below a threshold
torque and to release and rotate with respect to the
second clutch member above the threshold torque.

9. The articulated, steerable, toy vehicle of claim 7

wherein the slip clutch comprises:
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a first rotational drive member connected with the second
end of steering lever for pivotal movement with the
steering lever about the first pivot axis;

a second rotational drive member fixedly connected to the
first wheeled vehicle portion and having an open end
with a hollow interior volume with an interior perim-
eter; and

a cupped drive disk fixedly connected to the first rota-
tional drive member for rotation with the first rotational
drive member and having a circumferential outer
perimeter at least partially received in the hollow
interior, wherein the outer perimeter of the drive disk is
sized and shaped to engage the inner perimeter of the
interior volume to rotate the second rotational drive
member below a threshold torque and to release and
rotate with respect to the second rotational drive mem-
ber above the threshold torque.

10. The articulated, steerable, toy vehicle of claim 9
wherein the circumferential outer perimeter of the drive disk
is of a first polygon shape having a first number of sides and
the inner perimeter of the second rotational drive member is
of a second polygon shape having a second number of sides
different from the first number.

11. The articulated, steerable, toy vehicle of claim 9
wherein the drive disk includes a plurality of slots through
the circumferential outer perimeter.

12. The articulated, steerable, toy vehicle of claim 5
wherein the second end of the steering lever is further
coupled to the second wheeled vehicle portion to rotate
about an at least substantially horizontal, second pivot axis.

13. The articulated, steerable, toy vehicle of claim 1
wherein the steering lever is adjustable in length.

14. The articulated, steerable, toy vehicle of claim 1
wherein the steering lever includes a track extending at least
substantially along the length of the steering lever at least to
and through the second end of the steering lever.

15. The articulated, steerable, toy vehicle of claim 14
further comprising an interior storage compartment within
the first wheeled vehicle portion.

16. The articulated, steerable, toy vehicle of claim 15
wherein the track at the second end of the steering lever can
be aligned with an opening in the first wheeled vehicle
portion into the interior storage compartment to receive
objects passed along the track through the second end of the
steering lever.

17. A combination comprising the articulated, steerable,
toy vehicle of claim 16 with at least one diminutive toy
vehicle of a size sufficiently small to pass through the
channel in the steering lever.

18. The articulated, steerable, toy vehicle of claim 1
further comprising an interior storage compartment within
the first wheeled vehicle portion.

19. The articulated, steerable toy vehicle of claim 1
further comprising an interior storage compartment in the
second wheeled vehicle portion.

20. The articulated, steerable toy vehicle of claim 1
wherein the first wheeled vehicle portion is a tractor assem-
bly and the second wheeled vehicle portion is a trailer
assembly.

21. The articulated, steerable toy vehicle of claim 20
configured as a fire truck with the steering lever configured,
at least in part, as a telescopic ladder on the trailer assembly.

#* #* #* #* #*
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