(19) AUSTRALIAN PATENT OFFICE

(11) Application No. Al 2006200401 B2

(54)  Title
Manual Powered Generator and Assemblies Therewith
(51)2  International Patent Classification(s)
HO2K 7,00 (2006.01) 20060101AFI2006020
HOZK 700 8BHAU
(21) Application No: 2006200401 (22) Applicaﬁon Date: 2006 01 31
(30) Priority Data
(31) Number (32) Date (33) Country
60651365 2005 .02 .09 us
(43) Publication Date : 2006 08 24
(43)  Publication Journal Date : 5006 g 24
(1) Applicant(s)
Wo Poon
(72) Inventor(s)
Poon, Wo Huen
(74) Agent/Attorney
Cullens Patent and Trade Mark Attorneys, Level 26 239 George Street, Brisbane, QLD, 4000
(56)  Related Art

US 6125636 A
UsS 6588918 Bl

W0  1998-05900 Al
GB 2324144 A

Us 7109594 B2

GB 2332268 A

JP 2003092001 A
DE 4312074 Al

GB 2329958 A

GB 235854 A

WO  1993-12375 Al




31 Jan 2006

2006200401

10

ABSTRACT
[0052] The invention provides a light assembly. The Light assembly comprises g light
source, an electrical generator, and a mannal actuator ass

embly. The electrical generator is
electrically connected to the fight source and is operable to provide an electric current to the

light source to operate the light souree for providing light. The manual actuator assembly is
arranged with the electrical generator for selectively manually operating the clectrical

generator, The manual setuator assembly includes an operator bandle movable over a range

of travel between a normal position and an operated position, a biasing mechanism for
biasing the operator handle fo the pormal position, and a drive train conected 1o the operator
handle and the electrical geneator for rotating the rotor of the clectrical generator. The
invention is operable to power other eleetrical devices such ag a mobile phone or a fan.
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MANUAL-POWERED GENERATOR AND ASSEMBLIES THEREWITH

FIELD OF THE INVENTION
[0001]  This invention pertains to manual-powered generators, and more particularly to
manual-powered generators for Ppowenng relatively small electronic devices.

BACKGROUND OF THE INVENTION
[0802]  In the event of an electrical power outage, for example, an altemative source for
electricity is often desirable, particularly for providing illumination. Ofien in sucha
situation, batteries for flashlights are not an hand or ne longer provide a charge. Generators
can be relatively large and inconvenient for use with small devices,

BRIEF SUMMARY OF THE INVENTION

[0003]  The invention provides a mamual-powered generator for powering relatively small
electronic devices. In one embodiment, the invention is in the form of a light assembly. The
light assembly compriscs a Light source, an electrical generator, and a manual actuator
assembly. The electrical generator is electrically connected to the light source and is
operable to provide an electric current 1o the light source to operate the lipht source for
providing light. The electrical genetator has a rotor. The manual actuator assembly is
amanged with the electrical generator for selectively manually opersting the electrical
generator. The manva] actuator assembly includes an operator handle movable over a range
of travel between a normal Pposition and an operated position, and a drive train connected to
the operator handle and the electrical genexator for rotating the rotor of the electrical
generator. The operator handle has a rotatably movable shaft. The biasing mechanism has a
reel mounted 10 the shaft of the operator handle and 4 tape spring for rotationally biasing the
reel to rotate ig a retury direction. The tape spring is wound on the reel and connected such
that whep the operator handle is moved in an operating direction toward the operated
position, the reel rotates in a forward direction and the tape spring develaps a retumn force.
The return force urges the reel and the shaft of the operating handle to move in a retum
direction, The return direction Oopposes the forward direction. The drive train includes a
plurality of gears, one gear of the drive train being mounted to the shaft of the operating
handle and another gear being mounted to the totor of the electrical generator. in other
embodiments, the invention is useful for powering other electrical devices, such as a mobile
phone or 3 fan, for example,
[0004]  The features of the present invention will become apparent to one of ordinary skill
in the art upon reading the detailed description, in conjunction with the accompanying
drawings, provided herein,
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005)  FIG. 1 is a perspective side view of a light assembly in accordance with the

teachings of the present invention, the light assembly comprising a manual-powered
generator and a light source,

[0006]  FIG. 2 is another perspective view of the light assembly of FIG. | with a housing
thereof removed for illustrative Ppurposes.

[0007)  FIG. 3 is a fragmentary top perspective view of 2 handle unit of the manual-
powered generator of FIG, 1.

[0008]  FIG: 4 is & perspective view of a first sidé of 2 frame plate of the manual-powered
penerator of FIG. 1,

[0009]  FIG.5isa perspective view of a second side of the frame plate of FIG. 4.

[0010] FIG.6isa Perspective view of a spring housing of the manual-powered generator
of FIG. 1.

[0011]  FIG. 7 is another perspective view of the spring housing of FIG. 6 and a
fragmentary perspective view of the frame plate of FIG. 4, showing the spring housing
totatably mounted to the frame plate.

[0012] FIG.8isa perspective view similar to FIG. 2, but from the second side of the
frame plate.

[0013])  FIG. 9isatop berspective view of the manual-powered generator of FIG. 1.

[0014]  FIG. 105 a perspective view of a first transfer gear of the manual -powered
generator of FIG. 1.

(0015}  FIG. 11 is another perspective view of the first transfar gear of FIG. 10, but from
the opposite side thereof,

[0026] FIG.12isa perspective view of a second transfer gear of the manual-powered
generater of FIG., 1.

[0017]  FIG. 13 is another perspective view of the second transfer gear of FIG. 12, but
from the opposite side thereof,
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[0018] FIG.14isa berspective view of a third transfer gear of the manval-powered
generator of FIG, ],

[0019]  FIG. 15 is & perspective view of a generator of the manual-powered generator of
FIG. 1, the generator having a rod-combipation driven gear extending therefrom.

0020} FIG.16isa perspective view of a second embodiment of a generator suitable for
use with the manuaj-pewered generator of the present invention, the generator having a spur
gear extending therefrom. ’

[0021;  FIG.17isa perspective view of a rechargeable battery pack of the light assembly
of FIG. 1.

[0022]  FIG. 18 is apother Pperspective view of the light assembly of FIG. 1 having a fap
electrically connected thereto.

f0023]  FIG.19isa Petspective view of a manual-powered generator according to the
present invention with a cellular phone electrically connected thereto.

{0024]  FIG. 20 is a front elevational view of another ewbodiment of a manual-powered
generator in accordance with the teachings of the present invention,

[0025]  FIG.21isaside elevational view of the manual-powered generator of FIG. 2]
[0026]  FiG.22isa op plan view of the manual-powered generator of FIG. 21,

[0027]  FIG.23isa front elevational view of another smbodiment of a, manual-powered
generator in accordance with the teachings of the present invention,

[0028)  FIG. 24 is a side elevational view of the manual-powered generator of FIG. 24

[0029)  FIG. 25ise top plan view of the manual-powered generator of FIG. 24,

DETAILED DESCRIPTION- OF THE INVENTION
{0030  Tuming now to the drawings, there is shown in FIG, 1, a light assembly 50
according to the present inventjon including a manual-powered geaerator device 52 contained
within a housing 53 and a light source 54. As shown, the manual-powered generator device
52 comprises 2 generator 62, a gear train 64, 2 spring housing 66, a handle 68, ashaft 70,2
frame 74, a spring pawl mechanism 76,and a rechargeable battery 78. The handle 68 is
coupled 1o the shaft 70 for rotation of the shaft in an operating direction. The spring pawl
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mechanism 76 is operably arranged with the shafi 70 to prevent the shafl from rotating in a
direction opposite the operating direction. The spring housing 66 is connected 1o the shaft 7¢
such that a tape spring within the spring housing 66 is wound upon rotational movement of
the shaft in the operating direction, The spring housing 66 is also operably aranged with the
gear train 64 for providing rotational movement of the gear train when the tape spring is
unwound. The gear train 64 in tum, is operably arranged with the generator 62 such that the
rotational movement of the gear train is converted to electricity by the generator. The
Benerator 62 is electrically eonnected to the light source 54 for providing electricity therero,
In one embodiment, as shown, the light source 54 is mounted 1o the housing 53. The frame
74 is used to mount and Support components of the manual-powered generator device 52,
The housing 53 is provided to contain and protect components of the manugl-powered
generator device 52,

[0031]  The handle 68 is operated by & user to rotate the shaft 70, which in turh rotates a
portion of the spring housing 66. A main gear 82, attached to the spring housing 686, is
rotated when the spring housing 66 is rotated. The main gear 82 acts upon the gear train 64,
The gear train 64 applies rotational Tforce to the generator 62 to generate clectricity.

[0032]  Referring to FIGS, 1 and 3, the handle 68 includes an clongate Jever 85 with 2
handle paw! mechanism 86 disposed at a distal end 87 thereof, The lever 85 extends a
predetermined distance such that ag operator end 88 thereof is located at a convenient point
for use by an operator to aperate the mannal-powered elestric geatrator device 52. Referring
to FIG. 3, the lever 85 includes & pair of arms 89, 90 which are in spaced relationship to each
other at the distal end 87 of the lever 85, A shaft 91 extends transvarsely through the distal
end 87 of the lever 85 and has a socket 62 secured thereto. The handle paw] mechanism 86 is
disposed between the arms 89, 90 of the lever B5 at the distal end 87. A ratchet gear 93 of the
Pawl mechanism 86 is secured to the shakt 9], A Ppawl 94 of the handle pawl mechanism 86
s pivotally mounted to at least oge of the arms 89, 90 such that the pawl 94 is operably
engageable with the ratchet gear 93, One of the arms 90 includes a biasing member 1o
prevent the pawl 94 from rotating in one direction, but urging the pawl 94 to ratate in the
other direction to engage the ratchet gear 93, The socket 92 is configured so that jt can be
coupled to the shaft so as to transmit rotational movement of the handle 68 to the shaft 70
(shown in FIG. 1). :

(0033} In operation, the handle 68 rotates the socket 92 (and thus the shaft 70) via the

handle pawl mechanism 86 when the handie 68 is moved in one direction, i.c. the operating
direction. When the handle 68 is moved in the operating direction, the pawl 94 engages the
ratchet gear 93 to thereby rotate the shaft 91, along with the socket 92. When the handle 68
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is moved in the opposite direction, i.e., the rewm direction, the pawl 94 disengages from the
ratchet gear 93, thereby allowing the lever 85 to rotate with respect to the shaft 91 such that
the lever §5 can be moved in the rufurg direction without rotation of the socket 92.

[0034]  Referring to FIG. 2, the frame 74 comprises a pair of plates 100, 101 disposed in
spaced relationship to each other with the spring housing 66, the gear train 64, and the
generator 62 disposcd between the plates 100, 101. There is space within the frame 74 to
accommodate the rechargeable battery/rechargeable battery pack 78.

(0035)  Refeming to FIG. 4, the first plate 100 is similer to the second plate. The firet
plate 100 supports the spring pawl mechanism 86,

[0036]  Referring to FIG. 5, a pair of conneeting rods 106, 108 are secured to the plate
100. The connecting rods 106, 108 can secure the plates 100, 101 together and support
various components of the light assembly 50, as shown in FIG. 2.

[0037]  Referring to FIG. 6, the spring housing 66 includes a ree] 112, a tape spring 114
disposed within the reel 112, the main gear 82 secured to the reel 112, and an extension
memmber 118 extending from the main gear 82. The shakt 70 is operably arranged with the
spring housing 66, as shown in FIG. 7, ’

{0038)  Referring to FIG. 7, the shaft 70 extends from, the reel 112 in oppasing
relationship to the extension member 118. The distal end of the shaft 70 is configured to be
insertable within the socket 92 of the handle 68, In other embodiments, the handle can be
secured to the shaft by other techniques and can constitute 3 single component.

[0039]  Refeming to FIG. 8, the spring housing 66 is supported by one of the plates 100
via the extension member 118. The extension member 118 is rotatably supported within a
mounting hole 120 of the plate 100 such that the main gear 82 is free to rotate with respect to
the plate 100. An end of the tap spin is connected to the shaft 70.

[0040]  Referring to FIG. 2, the spring pawl mechanism 76 includes a spring pawl 124
that is engaged with a spring ratchet gear 126. The spring ratchet gear 126 is mounted to the
shaft 70. The spring pawl 124 is pivotally mounted to the plate 100. A biasing member 128
is provided to urge the spring pawl 124 into operalive engagement with the spring ratchet
gear 126. The biasing member 128 is mounted to the first plate 100. A return stop member
130 is mounted to the first plate and is aranged with the spring ratchet gear 126,

[0041)  The rotation of the shaft 70 in the operating direction winds the tape spring 114
around the reel portion of the shaft 70, The winding of the tape spring 114 ereates a spring
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force, which is exerted #gainst the teel portion of the shaft 70 in the retumn direction. Ag
mentioned above, the spring pawl mechanism 76 resists this force on the shafl 70, resuliing in
the tape spring 114 urging the spring housing 66 and the raain gear 82 10 rotate in the forward
direction as the tape spring 114 unwinds,

[0042) Referring to FIG. 9, the gear rain 64 includes three transfer gears 140, 142, 144
The transfer gears 140, 142, 144 tansmit rotational force from the main gear 82 to the
generator 62. Referring to FIGS, 10-14, each transfer gear 140, 142, 144 includes a shaft
148, 149, 150, a driven gear 152, 153, 154, and a driving gear 156, 157, 158 for transferring
rotational force. The driven gear on any of the transter gears 140, 142, 144 can be a rod
combination unit,

[0043]  Referring to FIG. 9, the shafts 148, 149, 150 of the transfer gears 140, 142, 144
are rotatably mourtted to at least one of the plates 100, 101 such that the transfer gears 140,
142,.144 are free 1o rotate with respect to the plates 100, 101 along an axis defined by each
respective shaft. The driven gear 152 of the first transfer gear 140 is operably arranged with
the main pear 82 of the spring housing 66 such that rotation of the main gear 82 rotates the
first transfer gear 140. The driving gear 156 of the Birst tremsfer gear 140 is operably
arranged with the driven gear 153 of the second transfer gear 142 such that rotation of the
fixst transfer gear 140 also rotates the second transfer gear 142. The driving gear 157 of the
second transfer gear 142 is operably arranged with the driven gear 154 of the third transfer
gear 144 such that rotation of the second transfer gear 142 also rotates the third transfer gear
144. The driving gear 158 of the third transfer 8ear 144 is operably arranged with the
generator 62 such that the generator creates electricity when the third transfer gear 144 is
rotated,

[0044]  As shown in FIG. 15, the generator 62 is relatively cylindrical in shape. The
generator 62 comprises a body 172, a shaft 174, a driven gear 176, and a bracket 173, The
shaft 174 extends from the body 172 with the driven gear 176 disposed at a distal end thereof,
The driving gear 158 of the third transfer gear 144 is in operable position with the driven gear
176 of the generator 62 such that when the third transfer gear 144 rotates, the driven gear 176
will rotate the shaft 174 resulting in the generation of electrical encrgy by the generator 62.
The mounting bracket 178 ean be used to mount the generator 62 to the second plate 101 .

As shown in this figure, the driven gear 176 is a rod-combination. In another embodiment of
the generator 180, as shown in FIG. 16, the driven gear 182 canbe a spur gear.

[0045]  Referring 10 FIG. 17, the fechargeable battery or battery pack 78 can be connected
to the generator such that the electricity created by the generator can be stored and used ata




03 Jul 2008

2006200401

later point in time rather than immediately during operation of the generator. A cable 192

can be used to connect the battery 78 to the generator.

[0046]  Many types of electrical devices can be powered by the invention. For example,
the manual-powered generator can be used to power items such as the light source 54
(shown in FIG. 18), a fan 194 (as shown in FIG. 19), or a mobile phone 196 (as shown in
FIG. 20). Additionally, as shown in FIG. 19, the manual-powered generator device 52 can
be connected to more than one device at a time, e.g. the assembly can include a light source
54 mounted to the housing 53 and another device such as the fan 194, In yet other
embodiments, the manual-powered generator can be used to power any suitable electrically-

powered device.

[0047]  FIGS. 20-22 show another embodiment of a manual-powered generator device
with a fourth transfer gear. FIGS. 23-25 show yet another embodiment of the manual-
powered generator device with a fourth transfer gear and wherein the generator is mounted

on the exterior of the frame.

[0048]) In FIGS. 20-23, reference numeral 198 refers to a generator, 200 refers to a
generator holder, 202 refers to a handle rocking, 204 refers to a frame seat, 206 refers to a
4-bolt frame and 208 refers to a gear speed control. Reference numerals 216, 212 and 210
refer to three gear transmissions. Reference numeral 214 refers to a gear-generator direct,
218 refers to a gear transmission scroll, 220 refers to a lock handle unit, 222 refers to a

spring scroll unit, 224 refers to a generator gear, and 226 refers to a bracket.

(0049]  In FIG 23, reference numeral 228 refers to a gear generator and 230 refers t0 a

gear increasing.

[0050]  In yet other embodiments of the manual-actuated generator, a biasing
mechanism can be provided that urges the operator handle to move in a return direction
toward a return position. In use, the operator can move the operator handle in the operating
direction to generate electricity. At the end of the stroke, the operator can stop applying
force 1o the handle such that the biasing mechanism urges the operating handle to move in
the return direction toward the return position such that the handle is ready to be moved

again in the operating direction to continue to generate electricity.

-10-
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[0051]  All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth in

its entirety herein.

f0052]  The use of the terms “a” and “an” and “the” and similar referents in the context
of describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.¢., meaning “including, but not
limited to,”) unless otherwise noted. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value
falling within the range, unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually recited herein. All methods
described herein can be performed in any suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context. The use of any and all examples, or exemplary
language (e.g., “such as”) provided herein, is intended merely to better illuminate the
invention and does not pose a limitation on the scope of the invention unless otherwise
claimed. No language in the specification should be construed as indicating any non-

claimed element as essential to the practice of the invention.

[0053]  Preferred embodiments of this invention are described herein, including the best
mode known to the inventors for carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or

otherwise clearly contradicted by context.

-11-
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The claims defining the invention are as follows:

1. ) - A manually-powered electrical assembly comprising:

an electrical device;

an electrical generator, the clectrical generator electrically connected to the electrical
device, the electrical generator operable to provide an electric current to the electrical device to
operate the electrical device, the electrical generator baving a fotor;

2 manual actuator assembly arranged with the electrical generator for selectively
ranvally operating the electrical generator, the manual actuator sssembly including an operator
handle movable over a range of travel between a normal position and an operated position, a
spting assembly connected to the operator handle, and a drive train connected to the spring
assembly and the electrical generator for rotating the rotor of the electrical generator, the
operator handle having a rotatably. movable shaft, the spring assembly having a reel mounted to
the shaft of the operator handle and a tape spring for rotationally biasing the reel 1o rotate in a
retum direction, the tape spring wound on the reel and connected such that when the operator
bandle is moved in an operating direction toward the operated position, the reel rotates in a
forward direction and the tape spring develops a return force, the return force urging the reel and
the shaft of the operating handle to move in & return direction, the return direction opposing the
forward direction, and the drive train including a plurality of gears, one gear of the drive train

being mounted to the shaft of the operating handle and another gear being mounted to the rotor
of the electrical generator.

2.7 “The electrical assembly of claim 1, wherein the electrical device isa
light source,
3 The electrical assembly of claim 1, wherein the electrical device is a

fan.

-12-
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4, The electrical assembly of claim 1, whercin the electrical device is a
mobile telephone.
S. The electrical assembly of claim 1, wherein the drive teain of the

manual actuator assembly includes at least three ransfer gears.

6. . The electrical assembly of claim 1, wherein the drive train of the
manual actuator assembly includes at least four transfer gears.

7. The electrical assembly of claim 1, wherein the manual actuator
assembly includes a handle pawl mechanism.

8. The electrical assembly of claim 1, whetein the manual actuator
assembly includes a spring pawl mechanism.

9. The electrical assembly of claim 7, wherein the handle pawl mechanism
includes a handle pawl and a ratchet gear. )

10. The electrical assembly of claim 9, wherein the handle paw] and the
ratchet gear are configured such that, when the operator handle is moved in the operating
dircction; the handle paw] engages the ratchet gear to thereby rotate the shaft, and, when the
operator handle is moved in the return direction, the bandle paw] disengages from the ratchet

gear, and the operating lever rotates with respect to the shaft such that the operating lever moves
in the retumn direction without rotation of the shafi,

13-
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