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TITLE OF THE INVENTION
[0001]  Transformable Toy Vehicle

CROSS-REFERENCE TO RELATED APPLICATIONS
[0002] This patent application claims prionty to U.S. Provisional Patent Application No.
60/797,790, filed May 4, 20006, entitled “MINI SHELL SHOCKER RC — Generally Spherical

Transforming Toy Vehicle”, the disclosure of which is incorporatéd by reference herein in its

enfireties.

BACKGROUND OF THE INVENTION
[0003] The present invention relates to toy vehicles, particularly those having unusual
transtforming characteristics. More specifically, the invention relates to transforming toy vehicles

having only two wheels for support and propulsion.

BRIEF SUMMARY OF THE INVENTION
{0004] Briefly stated, the present invention is a toy vehicle comprising a central housing having
first and second oppositely disposed sides. A first wheel is rotatably mounted on the first side of the
housing and a second wheel is rotatably mounted on the second side of the housing. Each of the
first and second wheels have a central hub. Each hub has a center disposed along a common first
axis of rotation. A plurality of vanes are attached to the hub and form the first and second wheels.
An end of each vane distal to the hub forms a circumferential surface portion of one of the first and
second wheels. Each vane is individually and separately manually angularly repositionable about a

second vane axis extending transversely with respect to the first axis.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0005] The toregoing summary, as well as the following detailed description of the invention,
will be better understood when read in conjunction with the appended drawings. For the purpose of
tllustrating the invention, there are shown in the drawings an embodiment which is presently

preferred. It should be understood, however, that the invention is not limited to the precise

arrangements and instrumentalities shown.
[0006] In the drawings:

[0007) Fig. 1 is a front perspective photographic view of a toy vehicle in accordance with a

preferred embodiment of the present invention, the toy vehicle shown with a first configuration:
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[0008) | Fig. 2 is a right side perspective photographic view of the toy vehicle of Fig. 1, a tail of
the toy vehicle shown in a retracted position;

[0009] Fig. 3 is a right side perspective photographic view of the toy vehicle of Fig. 1, the tail of

the toy vehicle shown in an extended position;

(0010} Fig.'4 1s a front perspéctive photographic view of the toy vehicle of Fig. 1, the toy
vehicle shown with a third, paddle wheel configuration;

[0011] Fig. 5 is a right side perspective photographic view of the toy vehicle of Fig. 4;

[0012) Fig. 6 is a top front right perspective photographic view of the toy vehicle of Fig. 4;
[0013] Fig. 7 is a front perspective photographic view of the toy vehicle of Fig. 1, the toy
vehicle shown with a second wheel configuration;

[0014] Fig. 8 is a right side perspective photographic view of the toy vehicle of Fig. 7;
[0015] Fig. 9 is an exploded perspective view of the toy vehicle of Fig. 1;

[0016] Fig. 10 is a perspective photographic view of the toy vehicle of Fig. 1, the wheels being
depicted as hemispheres rather than individual vanes for the sake of simplicity and an outer housing
being removed to expose the dnve mechanism therein;

[0017] Fig. 11 1s a cross'—sectional perspective photographic view of the toy vehicle of Fig. 10
taken generally along a central plane of the toy vehicle;

[0018] Fig. 12 is a perspective photographic view of a vane of the toy vehicle in Fig. 1;
[0019] Fig. 13 is a cross-sectional plan view of the toy vehicle of Fig. 1 taken generally alon‘g a
central plane of the toy vehicle, the toy vehicle having an alternate drive mechanism, the toy vehicle
being shown with one vane turned outwardly;

[0020] Fig. 14 is a cross-sectional perspective photographic view of the toy vehicle of Fig. 13
taken generally along a central plane of the toy vehicle; and

10021] Fig. 15 is a-schematic diagram of a wireless remote control transmitter 105 and an on-

board control unit 101 of the toy vehicle shown in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION
10022) | Certain terminology is used in the following description for convenience only and is not
limiting. The words “right,” “left,” “upper,” and “lower” designate directions in the drawings to
which reference is made. The terminology includes the words above specifically mentioned,

derivatives thereof, and words of similar import.

[0023] Referring to the drawings, wherein like numerals indicate like elements throughout, there

is shown, in Figs. 1-15, a preferred embodiment of a generally spherical transforming toy vehicle in
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accordance with the present invention and indicated at 10. The toy vehicle 10 is intended to have a
power source, such as one or more batteries 13 (see Figs. 10-11), for instance, to power movement
of the toy vehicle-10. Furthermore, it is preferred that the toy vehicle 10 have control electronics or
an on-board control unit 100 (Fig. 15) within a control electronics housing 11, having a lid 11a, and
be remotely controlled by a user using a generally conventional remote control device 105 spaced
from the toy vehicle 10.
[0024] Referring specifically to Figs. 1-8, the toy vehicle 10 comprises a chassis, which 1s
provided by a central outer housing 12, and first and second hemispheric “wheels” 14 and 16,
respectively. Specifically, the outer housing 12 has first and second oppositely disposed sides 12a,
12b. The first wheel 14 is rotatably mounted on the first side 12a of the housing 12 and the second
wheel 16 is rotatably mounted on the second side 12b of the housing 12. Speciﬁcélly, each wheel
14, 16 has a central polygonal housing or central hub 20 and is preferably formed by a plurality
(seven in the illustrated embodiment) of individual vanes 18 mounted around ihe circumferential
edges or sides of the hub 20. An end of each vane 18 distal to the hub 20 forms a circumferential
surface portion of one of the first and second wheels 14, 16. Each central hub 20 has a center
generally disposed along a common first axis of rotation 20” that is a common axis of rotation of the
two hubs 20. Preferably, each wheel 14, 16 comprises a plurality of identical vanes 18, each
mounted to and extending through one of the planar circumferential walls or faces 20a of a
preferably heptagonally shaped hub 20. Each vane 18 is mounted so as to be able to rotate at least
about 180° with respect to the housing 12, Preferably, each vane 18 is rotatable about a second vane
axis 18" extending transversely and generally radially from the first axis 20". |
[0025] The vehicle 10 is configured in a way to be described in greater detail below to permit
individual and separate manual angular repositioning of each of the vanes 18 of the first and second
wheels 14 and 16 about the second vane axis 18’ of the vane 18 between a first extreme rotational
position of each vane 18 yielding a first, ball-like, preferably generally spherical configuration 24
seen in Figs. 1-3.and a second, opposing, extreme rotational extreme position about 180° away from
the first rotational position yielding a second configuration 26 seen in Figs. 6-8 in which each wheel
14, 16 has a generally hemispheric contiguration with a cui:)ped interior and large open end formed
by the interior of each hemispheric wheel 14, 16 facing outwardly from the outer housing 12 and the
other wheel. In the first rotational configuration 24 of the vanes 18, the first and second wheels 14,
16 are generally cupped with open ends directed inwardly toward one another. In the second
rotational configuration 26 of fhe vanes 18, the first and second wheels 14, 16 are generally cupped

with the open ends directed outwardly away from one another. The vanes 18 are preferably curved
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along and across their length whereby the first and second wheels 14, 16 are generally hemispherical
in the first and second rotational positions 24, 26.

[0026] The vehicle 10 can further be configured in a third, “paddle wheel” contiguration 25, as
shown in Figs. 4 and S, in which the vanes 18 are oriented intermediate between the first and second
configurations 24, 26, and preferably halfway in between the first and second configurations 24, 26,
i.e. in the same directional orientation around the hub 20 about 90° away from each of the first and
second rotational positions 24, 26 of the vane 18 about its second axis 18" between the first and
second configurations 24, 26.

10027] Referring now to Fig. 12, each vane 18 preferably includes a detent or post 18a, whach 1s
preferably square in cross-section, and which is used to manually position each vane 18 to place the
toy vehicle 10 in any of the first, second, and third configurations 24, 26, 25. Specifically, the post
18a preferably includes an elastomeric sleeve (not shown) therearound. The post 13a and sleeve are
pressed into a complementary hole (not shown) in the face 20a of the hub 20, such that the sleeve
functions to retain the vane 18 in a particular, desired configuration, but, due to its resilience, also
allows the vane 18 to be rotated within the hole when manipulated by a user. In this way, the post
18a, sleeve, and hole effectively function in a detent-like manner to retain the vane 18 in a desired
configuration but also allow the vane 18 to be rotated into a different configuration, if desired.
Because the post 18a preferably has a square profile, four vane positions are possible, 1.e., 0°, 90°,
180°, and 270°. For definitional purpoées 0° is the inward facing, spherical configuration 24 of
Figs. 1-3; 90° is the third rotational position providing the third, “*paddle wheel” configuration 25 of
Figs. 4-5; and 270° is the second rotational position providing the second, outwardly cupped wheel
configuration 26 of Figs. 6-8. While this is preferred, it is within the spirit and scope of the present
invention that the post 18a have different profiles including but not limited to polygonal cross-
se;:tions with more or less than four sides to enable more or fewer different oﬁeqtations of the vanes
18, respectively. |

[0028] With the above-described configuration, when the user desires to reconfigure the toy
vehicle 10, the user must individually rotate each of the vanes 18 to achieve the desired
configuration. It is noted that, while only three configurations 24, 25, 26 are specifically described
herein, any numb;%:r of configurations can be achieved by simply rotating different vanes 18 to
different orientations with respect to one another, rather than onienting all of the vanes 18 to the
same position. While the above-described post 18, sleeve, and hole configuration is pretferred, it is
within the spirit and scope of the present invention that the vanes 18 be selectively retained/rotated

in a different manner; including, but not limited to, mirror cruciform, or star or polygonal shaped
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hole and post configurations or a spring-biased detent mechanism with multiple contacted detent
surfaces. Moreover, while it 1s preferréd that the vanes 18 be retained in the hub 20 while manually
rotated by the provision of a pliant post 18a and hole, it is also part ot the invention that neither the
post 18a nor the hole be sufficiently pliant to permit rotation of the vane 18 while connected with
the hub 20, and that manual angular repositioning includes permitting manual removal and

reinsertion of the post in the hole in any angular orientation permitted by the post and hole

configurations.

[0029] While it is preferred that the post 18a be part of the vane 18 and the hole be in the hub
20, the invention includes a reversal of positions with the posts projecting generally radially
outwardly from the hubs 20 and the vanes 18 being provided with the holes.

[0030] The vanes 18 can be made from any suitable material. If desired, the vanes 18 can each
be formed from a foam polymer molded to a solid support shaft. Such foamed polymer vanes would
not only be resiliently flexible themselves, providing considerable cushioning to the outer housing
12, but also would provide sufficient buoyancy to the vehicle 10 to enable it to be driven in water.
[0031] Referring again to Figs. 1-8, in any of the first, second, and third configurations 24, 26,
25, a preferably articulated tail 28 bearing a freely rotating reaction wheel 30 is extended
transversely from the outer housing 12 preferably in a generally or nearly tangential direction with
respect to the wheels 14, 16. The tail 28 has at least a first end 27a pivotally connected to the outer
housing 12 and an oppositely disposed, free second end 27b proximate the wheel 30. The tail 28 is
formed by at least two articulated segments, such that a first segment 29a is rotatably coupled to the
housing 12 and at least a second segment 29b is rotatably coupled to the first segment 29a.
Preferably, the tail 28 moves between a retracted position 28a and an extended position 28b through
centripetal force caused by and/or reaction to rotation of the wheels 14, 16 and functions to stabilize
operation of the vehicle 10 by inhibiting rotation of the outer housing 12 with rotation of the wheels
14, 16 in a forward propulsion direction. The tail 28 is preferably flexible, such that the tail 28, in
the retracted position 28a, is generally wrapped at least partially around the housing 12 and, in the
extended position 28b, extends outwardly from the housing 12 so that at least the second end is
spaced from the housing 12 beyond the circumferences of the wheels 14, 16. Further, in the
retracted position 28a, the tail 28 is disposed between open ends of the first and second wheels 14,
16 even with the vanes 18 in the first position 24,

[0032] Referring to Figs. 9-11, a preferred drive mechanism for driving the wheels 14, 16 is
shown. It is initially noted that, for the sake of simplicity, the wheels 14, 16 are shown in Figs. 10-

12 as hemispheres and not as individual vanes. The drive mechanism inciudes first and second drive
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trains indicated generally at 40, 50, respectively, driven by first and second motors 42, 52,
respectively, disposed within a gear housing 22, which 1s disposed within the outet.housing 12.
Preferably, the first drive train 40 drives the first wheel 14, and the second drive train 50 drives the
second wheel 16 independently of the first drive train 40 and first wheel 14. It is noted that the first
and second drive trains 40, 50 are essentially identical; therefore, only the first drive train 40 will be
speciﬁcaﬂy described below.

[0033] The first motor 42 is actuated to rotate a first output shaft 42a with a first pinion 44a.
The first pinion 44a is the first gear of a first reduction gear train 44 that drivingly couples the first
motor 42 to the first wheel 14. The first reduction gear train 44, depicted in detail in Figs. 9-11,
includes a plurality of intermeshed gears, which are not individually described herein. The first
reduction gear train 44 ultimately rotates a post 46 disposed dnvingly connected with the first wheel
14. Preferably, the post 46 is disposed within a compleméntarily keyed hole 20b v;fithin a tube 20c
of the hub 20 extending inwardly toward a center of the toy vehicle 10. In this way, the post 46 and
hub 20 are rotatably coupled by keying to drivingly couple the first motor 42 with the first wheel 14.
In this way, the first and second wheels 14, 16 are individually driven separately and independently

by the first and second motors 42, 52, respectively, so that the toy vehicle 10 can be driven forward

or backward by actuating the first and second motors 42, 52 in the same direction at generally the

same speed, or tumed by actuating the first and second motors 42, 52 in different directions or in the

same direction at different speeds.

[0034] While the above-described drive mechanism configuration is preferred, it ts within the
spirit and scope of the present invention that other drive mechanism configurations be used,
provided the alternate drive mechanism configuration functions to cause movement of the first and
second wheels 14, 16 of the toy vehicle 10. For instance, a single motor and a drive train having a
generally convention throw-out gear could be used. In this way, when the motor is driven in a first
direction, both wheels rotate together in one direction (i.e., a forward motion of the toy vehicle),
and, when the motor is driven in a second directioh, the wheel on one side of the toy vehicle is
caused to rotate in one direction, while the wheel on the other side of the toy vehicle, through
operation of the throw-out gear, is caused to either rotate in an opposite direction or to stop motion,
thereby allowing the toy vehicle to be turned.

.[0035] Referring now to Figs. 13 and 14, an alternative drive mechanism is shown, The
alternative drive mechanism 1s largely similar to the above-described drive mechanism except that
first and second reduction gear trains 44°, 54’ are slightly differently configured and situated
differently within the toy vehicle 10. The function of the first and second drive trains 44°, 54° are

6
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largely similar to that described above, in that the first and second drive trains 44°, 54° drivingly
couple the first and second motors 42, 52 to the first and second wheels 14, 16, respectively.
Therefore, no further description of the first and second drive frains 44°, 54’ 1s included herein.
|0036] As shown in Fig. 15, the toy vehicle 10 of the above described embodiment is prefefably
configured to be operably controlled by a wireless remote control transmitter 105. Preferably the
toy vehicle 10 is controlled via radio (wireless) signals from the wireless remote control transmitter
105. However, other types of controllers may be used including other types of wireless controllers
(e.g., infrared, ultrasonic.and/or voice-activated controllers) and even wired controllers and the like.
Preferably, the on-board control unit 100 is operatively coupled with the first and second motors 42,
52 and configured to receive and process control signals transmitted from the remote source 105
spaced from the toy vehicle 10 to remotely control operation of the first and second motors 42, 52.

[0037] The toy vehicle 10 is provided with a control unit 100 mounted on a conventional circuit

board 101. The control unit 100 includes a controller 102 preferably having a wireless signal
receiver 102b and a microprocessor 102a plus any necessary reiated elements such as memory. The
motors 42 and 52 are reversible and are controlled by the microprocessor 102a through motor
control subcircuits 42" and 52° which, under control of microprocessor 102a, selectively couples
ecach motor 42, 52 with an électric power supply 106 (such as one or more disposable or
rechargeable batteries 13).

[0038] In operation, the wireless remote control transmitter 105 sen&s signals to the toy vehicle
10 that are received by the wireless signal receiver 102b. The wireless signal receiver 102b 1s in
communication with and is operably connected motors 42, 52 through the microprocessor 102b for
controlling the toy vehicle’s 10 speed and maneuverability. Operation of the propulsion drive
motors 42, 52 serve to propel and steer the toy vehicle’s 10 through separate and individual control
of each motor 42, 52. The drive motors 42, 52 and control unit 100 compor;ents are conventional
devices readily known in the art and a detailed description of their structure and operation is not
necessary for a complete understanding of the present invention. However, exemplary drive motors
can include brushless electric motors, preferably providing a minimum of 1,360 revolutions per
minﬁte per volt.

[0039] In use, the toy vehicle 10 is driven on a surface by rotation in either rotational direction
of the first and/or second wheels 14, 16. The toy vehicle 10 can be transformed by manually
rotating or otherwise repositioning the vanes 18 of the first and second wheels 14, 16 about the
second axes 18’ between the first position 24 in which the toy vehicle 10 is generally spherical in

shape and the third position 26 in which the entire central housing 12 is exposed. Fﬁrther, the tail 28

y
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is able to be positioned in the extended position 28b or wrapped partially around the central housing
12 in the retracted position 28a with rotation of the outer housing 12 caused by driving of the first
and second wheels 14, 16 in forward or reverse direction, respectively. The vanes 18 of the toy
vehicle 10 can also be configured in the intermediate position 25 (Fig. 4), so that the first and second
wheels 14, 16 resemble paddle wheels, or any other rotational position between the first and second
positions 24, 26. While these three configurations 24, 25, 26 of the wheels 14, 16 provided by
uniform angular orientation of all of the vanes 18 of both wheels 14, 16 are preferred, 1t will be
appreciated that the individual vanes 18 of the individual wheels 14, 16 can be manually set in
virtually any angular orientation permitted by the vane 18 / hub 20 coupling thereby permitting the
angular orientations of the vanes 18 of each wheel 14, 16 to be mixed, wheel to wheel and in each
wheel, thereby permitting more fanciful wheel design. For example, four of the vanes 18 can be
arranged in 0° or 180° orientations while the remaining vanes 18 can be alternated among the four in
90° orientations. Of course, the provision of an even number of vanes 18 per wheel 14, 16 would
permit symmetric alterations of angular orientations of vanes 18 on a given wheel.

[0040] If provided with buoyant vanes 18 and tail 28, the toy vehicle 10, with the
chassis/housing 12 otherwise sealed, can then be driven on the surface of water. Although intended
to be driven on water when in the intermediate position 25, the toy vehicle 10 can also be driven on
dry land with thé vanes 18 in any position. Moreover, it is contemplated that the toy vehicle 10 can
be driven on water with the vanes 18 in any position including but not limited to either of the first
and second positions 24, 26, though not as effectively as the third po;sition 25.

[0041] While remote control of the toy vehicle ts préferred, it will be appreciated that the toy
vehicle can be factory preprogrammed to perform a predetermined movement or series of'.
movements or configured to be selectively programmed by a user to create such predetermined
movement(s). Alternatively or in addition, the toy vehicle can be equipped with sensors, e.g.,
switches, proximity detectors, etc., that will control the toy vehicle to turn away from or reverse
itself automatically from whatever direction it was moving in if or when an obstacle 1s contacted or
otherwise sensed.

[0042] It will be appreciated by those skilled in the art that changes could be made to the
embodiment described above without departing from the broad inventive concept thereof. It is
uﬁde?rstood, therefore, that this invention is not limited to the particular embodiment disclosed, but it
is intended to cover modifications within the spirit and scope of the present invention as defined by

the appended claim.
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CLAIMS
[/we claim:
1. A toy vehicle (10) including a central housing (12) having first and second oppositely

disposed sides (12a, 12b), a first wheel (14) rotatably mounted on the first side of the housing and a
second wheel (16) rotatably mounted on the second side of the housing, each of the first and second
wheels having a central hub (20), each hub having a center disposed along a common first axis of
rotation (207), a plurality of vanes (18) attached to the hub and forming the first and second wheels,
an end of each vane distal to the hub forming a circumferential surface portion of one of the first and
. second wheels, characterized by each vane being individually and separately manually angularly

repostionable about a second vane axis (187) extending transversely with respect to the first axis.

2. The toy vehicle of claim 1, wherein the vanes are curved, such that, in a first rotational
position (24) of the vanes, the first and second wheels are generally cupped with open ends directed

inwardly toward one another and, in a second rotational position (26) of the vanes, the first and

second wheels are generally cupped with the open ends directed outwardly away from one another.

3. - The toy vehicle of claim 2, wherein the first and second wheels are generally hemispherical

1n the first and second rotational positions.

4. The toy vehicle of claim 2, wherein the vanes are selectively rotatable to at least one

intermediate rotational position (235) between a first rotational position and a second rotational

position.

5. The transformable toy vehicle of claim 4, wherein in the intermediate configuration the

wheels are converted into paddle wheels with the vanes rotated about ninety degrees from each of

the first and second rotational positions.

6.  The toy vehicle of claim 1, further comprising at least a first motor (42) operatively coupled

to at least the first wheel to drive at least the first wheel.

7. The toy vehicle of claim 6, further comprising at least a second motor (52) operatively

coupled to at least the second wheel to drive at least the second wheel independently of the first

wheel.
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8 The toy vehicle of claim 1, wherein each vane is coupled to the hub through a rotatable
detent coupling (18a) to enable each vane to be selectively manually positioned in any of a plurality

of discrete angular positions about the second axis.

0. The toy vehicle of claim 1, further comprising an control unit (100) operatively coupled with
the first and second motors and configured to receive and process control si gnals transmitted from a

remote source (105) spaced from the toy vehicle to remotely control operation of the first and

second motors.

10. The toy vehicle of claim 1, further comprising a tail (28) movably engaged with the housing,
the tail having at least a first end (27a) and an oppositely disposed, free second end (27b), the tail

being movable between a retracted position (28a) and an extended position (28b).

11. The toy vehicle of claim 10, wherein the first end of the tail is rotatably attached to the

housing.

2. The toy vehicle of claim 11, wherein the tail is flexible, such that the tail, in the retracted
position, is generally wrapped at least partially around the housing and, in the extended position,

extends outwardly from the housing so that at least the second end is spaced from the housing.

13. The toy vehicle of claim 12, wherein the tail is formed by at least two articulated segments,

such that a first segment (29a) is rotatably coupled to the housing and at least a second segment
(29D) is rotatably coupled to the first segment.

14. The toy vehicle of claim 13, wherein the tail, in the retracted position, is disposed between

open ends of the first and second wheels with the vanes in the first position.
15. The toy vehicle of claim 10, wherein the tail is buoyant in water.

16. The toy vehicle of claim 10, wherein the tail includes at least one tail wheel (30) proximate

the second end for contacting a surface in at least the extended position of the tail.

10



CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
1/9
10
12 12 ¥
. ) 12a
E R
24~ % BN - 14
| AL
O~ . 0(3 20
;‘ DQO
FIC. 1

SUBSTITUTE SHEET (RULE 26)



CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
2/9

18
[ DO -, &
25\ :
o = S8 N
A * S —
OQ
by O %U Z
16~ @l L]G By 14
© 1o © O
Q @), © ? )
Q @ O O

FIG. 4



CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
3/9




CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
4/9
10
26 TN , : /-.
s 18~
| 12 15
16~ f- [ obe RE geapy
' 3 124 - -}
~rt! M %‘ajl
0 = ‘X O
OEOEG 'OQ GECERY) (729
_ N ,
_
\ >
@) 2 - = X O
v —fi=_
@)
( )
FIG. 7




CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
5/9




CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
6/9




CA 02651041 2008-10-31

PCT/US2007/010909

WO 2007/130617

7/9

718a

FIG, 12

r/fw%é,,?//é?f //ﬂﬁé.///////A

;
»

2
L/
HREIIVEEY
ANRARARARLLA GRS
\PPOLLINES

Y PY TN

ALVRRVRLARLVARRAYNAS
POPIOISSS

N

v.sssuus& Coarrsssp

N FT T YLl ™
< I LLL WA PP

R4 KL/ | \ ik e

.
SRnAR AR ARSI

18a

183

ylllilllllli

& '|r- -l' VT
, ﬁ.ﬁﬁi\\ “\tt’.’.’" -a "’.’b\.“ \\

FIG. 13



CA 02651041 2008-10-31

WO 2007/130617 PCT/US2007/010909
8/9




CA 02651041 2008-10-31

PCT/US2007/010909

WO 2007/130617

$1 "Did

A AR —  Sm— pm—- P APy T —

|
1

9/9

ecol 920!

|




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings

