
UNITED STATES DISTRICT COURT
DISTRICT OF MINNESOTA

)
Shenzhen Liown Electronics Co., Ltd. )

)
)

CIVIL ACTION NO.
_______________

)
Plaintiff,

vs.

Luminara Worldwide, LLC, Michael L.
O’Shaughnessy, and John W. Jacobson,

Defendants.

)
)
)
)
)
)
)
)

JURY TRIAL DEMANDED

Plaintiff Shenzhen Liown Electronics Co., Ltd. (“Shenzhen Liown”), for its

Complaint against Defendants Luminara Worldwide, LLC (“Luminara”), Michael L.

O’Shaughnessy (“O’Shaughnessy”) and John W. Jacobson (“Jacobson”) (collectively,

“Defendants”) alleges as follows:

THE PARTIES, JURISDICTION AND VENUE

1. Plaintiff Shenzhen Liown is a company organized under the laws of the

People’s Republic of China, with a place of business in China.

2. On information and belief, Defendant Luminara is a Delaware company

having its principal place of business in Eden Prairie, Minnesota.

3. On information and belief, Defendant Michael L. O’Shaughnessy is a

resident of the state of Minnesota and the President of Luminara.
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4. On information and belief, Defendant John W. Jacobson is a resident of the

state of Minnesota and holds a Director-level position with Luminara.

5. This is an action for patent infringement arising under the patent laws of the

United States, 35 U.S.C. § 1 et seq. and, more particularly, 35 U.S.C. §§ 271 and 281.

Accordingly, this Court has federal question jurisdiction over Plaintiff’s patent

infringement claim pursuant to 28 U.S.C. §§ 1331 and 1338(a).

6. This Court has diversity jurisdiction, pursuant to 28 U.S.C. § 1332, over

Plaintiff’s state law claim, as the matter in controversy exceeds the sum or amount of

$75,000.00 and the action is brought by a citizen of China against citizens of Minnesota.

This Court also has supplemental jurisdiction, pursuant to 28 U.S.C. § 1367(a), over

Plaintiff’s state law claim, as it so relates to Plaintiff’s federal claim that they form a part

of the same case or controversy.

7. Venue is proper in this District, pursuant to 28 U.S.C. §§ 1391(b) and (c)

and 1400(b).

BACKGROUND

Plaintiff’s Patent and Luminara’s Infringement

8. Plaintiff manufactures and sells certain flameless candle products that

realistically simulate the flame of a burning candle.

9. Plaintiff is the assignee possessing all substantial right, title and interest in

and to United States Patent No. 8,789,986 (“the ‘986 patent”), entitled “Electronic

Lighting Device And Method For Manufacturing Same,” which issued on July 29, 2014.

Accordingly, Plaintiff has standing to sue for infringement of the ‘986 patent.
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10. On information and belief, Defendant Luminara imports, manufactures,

sells, and/or offers for sale throughout the United States and this District, flameless

candles, including, without limitation, products sold under the names “Wax Pillar

Flameless Candle with Timer,” “Outdoor Flameless Candle with Timer,” “Scroll

Embossed Flameless Candle,” and “Flameless Candle Lantern,” that infringe one or more

claims of the ‘986 patent.

Luminara’s License With Candella

11. On information and belief, in 2010, Candella, LLC (“Candella”) granted

Luminara a license under which Luminara was authorized to make, use and sell products

covered by U.S. Patent Nos. 7,837,355 (the “‘355 patent”) and 8,070,319 (the “’319

patent”).

12. On information and belief, Luminara had no right under the license from

Candella to prevent others from infringing the ‘355 and ‘319 patents. Under the license,

Candella reserved the right, in Candella’s sole discretion, “to institute any proceedings

against. . . third party infringers and [Luminara] shall refrain from doing so.”

13. In an opinion dated June 12, 2013, in a patent infringement action styled

Candella, LLC. v. Liown Electronics Co. Ltd., et al., No. 12-cv-02803(PJS/JJK) and filed

in this District, the Court determined that Luminara did not have standing to participate

as a plaintiff in asserting the ‘355 and ‘319 patents against Plaintiff and others.

Defendants’ Efforts to Interfere with Plaintiff’s Economic Relationships

14. On information and belief, Defendants intentionally and with knowledge of

Plaintiff’s relationships with its customers, interfered with those relationships by
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improperly threating Plaintiff’s customers, and the customers of Plaintiff’s customers,

with allegations of infringement of the ‘355 and ‘319 patents, which Luminara had no

right or standing to assert.

15. Specifically, in early to mid-2012, Plaintiff’s existing customers for its

flameless candle products included, without limitation, Primitives By Kathy, Inc.

(“Primitives”), Boston Warehouse Trading Corp. (“Boston Warehouse”), Smart Candle,

and BJ’s Wholesale Club (“BJs”). Plaintiff incurred substantial expense to build

goodwill and foster relationships within those accounts. As a result, the relationships

were economically beneficial to Plaintiff and Plaintiff had a reasonable expectation that

the strong business relationships within those accounts would continue.

16. On information and belief, on or about July 6, 2012, representatives of

Boston Warehouse and Primitives attended a gift show in Atlanta, at which they were

showing Plaintiff’s flameless candle products.

17. On information and belief, Defendant Jacobson, on Luminara’s behalf,

approached the representatives of Boston Warehouse and Primitives at the Atlanta gift

show and informed them that Luminara was the exclusive licensee of certain Candella

patents, including the ‘355 and ‘319 patents. Jacobson told the representatives that

Plaintiff’s flameless candles that the representatives were showing infringed the Candella

patents, including the ‘355 and ‘319 patents.

18. On information and belief, Jacobson and Luminara knew that Boston

Warehouse and Primitives were existing customers of Plaintiff, and made the

CASE 0:14-cv-03112   Document 1   Filed 08/06/14   Page 4 of 10



5

infringement allegations with the intent to discourage those customers from continuing

their business relationships with Plaintiff.

19. On information and belief, in or around early 2013, one or more of the

Defendants and/or their agents threatened to file suit against LCS Lighting Consulting

Services (“LCS”) if LCS purchased Plaintiff’s flameless candle products. Defendants

knew that LCS was an existing or potential customer of Plaintiff and made this threat

with the intent to discourage LCS from purchasing Plaintiff’s products.

20. On information and belief, in or around early 2013, one or more of the

Defendants and/or their agents made similar threats against Bachman’s, Inc.

(“Bachman’s”) and Christmas Tree Hill, Inc. (“Christmas Tree Hill”), who were

customers of Boston Warehouse. Defendants knew that Bachman’s and Christmas Tree

Hill were existing customers of Boston Warehouse, and that Boston Warehouse was an

existing customer of Plaintiff. Defendants or their agents made these threats with the

intent to discourage Boston Warehouse from continuing its business relationship with

Plaintiff, and to discourage Bachman’s and Christmas Tree Hill from purchasing

Plaintiff’s products.

21. On information and belief, Defendants intentionally and with knowledge of

Plaintiff’s relationships with its customers and prospective customers, interfered with

those relationships by circulating press releases to Plaintiff’s customers and prospective

customers that accused Plaintiff of infringing the ‘355 and ‘319 patents, which Luminara

had no right or standing to assert.
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22. As a result of Defendants’ interference with Plaintiff’s existing

relationships, with the exception of Boston Warehouse, all of Plaintiff’s existing

customers stopped purchasing Plaintiff’s products, and Plaintiff’s business declined.

23. As a result of Defendants’ tortious interference, certain prospective

customers, including, without limitation, QVC, Brookstone and Bed, Bath & Beyond,

decided not to purchase Plaintiff’s products.

24. Plaintiff has suffered, and continues to suffer, irreparable harm for which

there is no adequate remedy at law.

CAUSES OF ACTION

Count I: Patent Infringement
(Against Defendant Luminara)

25. Plaintiff realleges and incorporates by reference the allegations contained in

the preceding paragraphs of this Complaint.

26. Plaintiff is the assignee possessing all substantial right, title and interest in

the ‘986 patent.

27. The ‘986 patent is valid, subsisting and in full force and effect. A copy of

the ‘986 patent is attached as Exhibit A.

28. On information and belief, Defendant Luminara has been, and still is,

directly infringing, either literally or under the doctrine of equivalents, one or more

claims of the ‘986 patent by importing, making, using, offering for sale and/or selling in

the United States flameless candles that realistically simulate the flame of a burning

candle, including but not limited to products sold under the names “Wax Pillar Flameless

CASE 0:14-cv-03112   Document 1   Filed 08/06/14   Page 6 of 10



7

Candle with Timer,” “Outdoor Flameless Candle with Timer,” “Scroll Embossed

Flameless Candle,” and “Flameless Candle Lantern.”

29. On information and belief, Defendant Luminara has been and still is

indirectly infringing, either literally or under the doctrine of equivalents, one or more

claims of the ‘986 patent by inducing third parties to infringe claims of the ‘986 patent by

using, offering for resale, and/or reselling in the United States flameless candles that

realistically simulate the flame of a burning candle, including but not limited to the

products sold under the names “Wax Pillar Flameless Candle with Timer,” “Outdoor

Flameless Candle with Timer,” “Scroll Embossed Flameless Candle,” and “Flameless

Candle Lantern.”

30. On information and belief, Luminara’s infringement of the ‘986 patent has

been willful and deliberate, rendering this case “exceptional” within the meaning of 35

U.S.C. § 285.

31. Luminara’s infringement is ongoing, and will irreparably harm Plaintiff

unless enjoined.

32. Luminara’s infringement has harmed Plaintiff in an amount to be

determined at trial.

Count II: Tortious Interference with Existing and Prospective Business
Relationships

(Against All Defendants)

33. Plaintiff realleges and incorporates by reference the allegations contained in

the preceding paragraphs of this Complaint.
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34. On information and belief, Defendants, with knowledge of Plaintiff’s

existing economically beneficial relationships with its customers, intentionally and

improperly interfered with those relationships by threatening Plaintiff’s customers (and

their customers) with allegations of infringement of the ‘355 and ‘319 patents.

Defendants made these threats of infringement despite the fact that Luminara’s license

with Candella expressly prohibited Luminara from asserting the ‘355 and ‘319 patents

against third parties.

35. On information and belief, Defendants intentionally and with knowledge of

Plaintiff’s relationships with its customers and prospective customers, interfered with

those relationships by circulating press releases to Plaintiff’s customers and prospective

customers that accused Plaintiff of infringing the ‘355 and ‘319 patents, which Luminara

had no right or standing to assert.

36. Defendants interfered with these relationships with the intent to discourage

Plaintiff’s customers and potential customers from purchasing Plaintiff’s products.

37. Defendants’ tortious interference with Plaintiff’s existing and prospective

business relationships has, at all times, been, intentional and unjustified.

38. As a direct and proximate result of Defendants’ tortious interference,

Plaintiff’s business declined, as certain customers and prospective customers decided not

to purchase Plaintiff’s flameless candle products. Plaintiff has suffered, and continues to

suffer, irreparable harm for which there is no adequate remedy at law.

39. Plaintiff is entitled to appropriate injunctive relief and/or the recovery of

actual and compensatory damages in an amount to be determined at trial.

CASE 0:14-cv-03112   Document 1   Filed 08/06/14   Page 8 of 10



9

40. Plaintiff is also entitled to its attorneys’ fees incurred in preventing and

redressing Defendants’ tortious interference with Plaintiff’s existing and prospective

business relationships.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully requests this Court’s Order for Judgment as

follows:

1. Awarding Plaintiff damages for patent infringement in an amount to be

determined at trial, and permanently enjoining Defendant Luminara from further

infringement of the ‘986 patent;

2. Awarding Plaintiff actual and compensatory damages resulting from

Defendants’ tortious interference, in an amount to be determined at trial, and enjoining

Defendants and any person in active concert or participation with Defendants, from any

further interference with Plaintiff’s relationships with its customers;

3. Awarding Plaintiff its reasonable costs and attorneys’ fees; and

4. Awarding Plaintiff such other or further relief as the Court may deem just

and equitable.
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JURY DEMAND

Plaintiff demands a trial by jury of all issues so triable.

Dated: August 6, 2014 WINTHROP & WEINSTINE, P.A.

s/Devan V. Padmanabhan
Devan V. Padmanabhan (No. 240126)
Erin O. Dungan (No. 0386430)
225 South Sixth Street
Suite 3500
Minneapolis, Minnesota 55402
(612) 604-6400
Attorneys for Plaintiff

9366500v1
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ELECTRONIC LIGHTING DEVICE AND sheet, wherein the swing mechanism is configured to apply a

METHOD FOR MANUFACTURING SAME force on the flame sheet to actuate the flame sheet to sway or

swing.
CROSS REFERENCE TO RELATED According to another aspect of the present application, a

APPLICATIONS 5 method for manufacturing an electronic lighting device is

provided. The method may comprises: suspending a flame
The present application is a continuation-in-part of Inter- sheet on an enclosure, wherein the flame sheet comprises a

national PCT Patent Application No. PCT/CN2011/076449, upper sheet which is ofa flame-like shape and exposed above
filed Jun. 27, 2011, which is hereby incorporated by reference a top ofthe enclosure; installing a light-emitting element on a

in its entirety. 10 sidewall of the enclosure such that an outgoing direction of a

light from the light-emitting element is inclined upward and
TECHNICAL FIELD passing through a through hole of the enclosure to be inter-

sected with a surface ofthe upper sheet, so that the light from
The present application relates to an electronic lighting the light-emid15 tting element is projected on the surface of the

evice.
upper sheet; and disposing a swing mechanism beneath the

BACKGROUND flame sheet, wherein the swing mechanism is configured to

apply a force on the flame sheet to actuate the flame sheet to

In our daily life, various electronic lighting devices are sway or swing.
widely applied to toys, home decoration products and gifts. 20 In the present application, by the cooperation of the flame

For instance, candles, kerosene lamps and so on are originally sheet with the light projected thereon, the flame sheet may
used as lamps for illumination. However, people are no longer sway or swing under the action of its own gravity and the
concerned about the illumination function of candles and swing mechanism. The light given off by the light-emitting
kerosene lamps as electrical light sources are used commonly. element is projected on the flame sheet and looks like a true

The candles and kerosene lamps are thus used for interested- 25 flickering flame so that the flame simulated by the lighting
ness or appreciation rather than illumination. Recently, vari- device is closer to the wick flame of the traditional lighting
ous electronic lighting devices, such as electronic flashing device such as a candle, a kerosene lamp and the like. In the
candles, electronic candles, simulated candles and simulated case where the device according to the present application is
kerosene lamps and the like, emerge as required. Lighting applied to electronic products, such as electronic candles or

parts of such electronic lighting devices try to simulate light- 30 simulatedkerosene lamps and the like, it further improves the

ing patterns ofcandles orkerosene lamps, namely, to simulate visual experience of the electronic products and provides the

flashing and flickering flames of candles or kerosene lamps. electronic products with enhanced interestedness and appre-
However, compared with the flames of candles or kerosene ciation.

lamps, the lighting parts of the electronic lighting devices are In some embodiments, since the swing mechanism in the

quite different and have not enough realistic visual effect. 35 device ofthe present application uses a magnetic mechanism,
For instance, a type of electronic candle is disclosed in a the flame sheet maintains to sway randomly or disorderly in

Chinese application No. 200520035772.5, titled "Electronic use, so that the light projected on the flame sheet keeps
Simulated Flashing Candle". The electronic candle com- flickering and looks like a true flame.

prises a flame shell shaped as true flames, LED elements In some embodiments, in the device of the present appli-
disposed in the flame shell, and a control circuit. The control 40 cation, the light given offby the light-emitting element has an

circuit controls lighting sequences of the LED elements such emission angle within a specific range, so that the light is
that the LED elements flash on and off. As a result, a visual assured to be projected on the flame sheet, and thus the visual

experience of winkling and jumping light is given by the effect of simulating true fire is assured.
electronic candle and thus the interestedness or appreciation In some embodiments, the shell is simulated in to a tradi-
of the electronic candle is enhanced. 45 tional candle in shape, so that the device ofthe present appli-

cation is closer to the traditional candle in visual effect.
SUMMARY

BRIEF DESCRIPTION OF THE DRAWINGS
An objective of the present application is to provide an

electronic lighting device for simulating true fire and a so FIG. 1 is a schematic view showing an appearance of an

method for manufacturing the same to simulate true fire with electronic candle according to a first embodiment of the
an enhanced visual experience, present application;

According to an aspect of the present application, an elec- FIG. 2 is a cross-sectional view showing a structure ofthe
tronic lighting device comprising a core is provided. The core electronic candle according to the first embodiment of the

may comprise: an enclosure provided with a through hole on 55 present application;
a top thereof; a flame sheet movably supported or suspended FIG. 3 is an exposed view schematically showing the struc-

on the enclosure, wherein the flame sheet comprises an upper ture of the electronic candle according to the first embodi-
sheet which is of a flame-like shape, and the upper sheet is ment of the present application;
configured to expose above the top of the enclosure through FIG. 4 is a schematic view showing a structure of a core of
the through hole of the enclosure; a light-emitting element 60 the electronic candle according to the first embodiment ofthe
installed on a sidewall of the enclosure such that an outgoing present application;
direction ofa light from the light-emitting element is inclined FIG. 5 is an exposed view schematically showing the struc-

upward and passing through the through hole of the enclo- ture of the core of the electronic candle according to the first

sure, wherein the outgoing direction is intersected with a embodiment of the present application;
surface of the upper sheet, so that the light from the light- 65 FIG. 6 is a schematic view showing a structure of a flame

emitting element is projected on the surface of the upper sheet of the electronic candle according to the first embodi-

sheet; and a swing mechanism disposed beneath the flame ment of the present application;
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FIG. 7 is a schematic diagram showing a circuit part of the caps 38 and 38' are arranged to engage with each other. The

electronic candle according to the first embodiment of the LED light 33 is then installed at this installation location such

present application; that an angle between a longitudinal central axis of the LED

FIG. 8 is a cross-sectional view showing a structure of an light 33 and that of the cavity is about 35 degree. Moreover,
electronic candle according to a second embodiment of the 5 the LED light 33 may be a LED element emitting concen-

present application; trated light with a relatively narrow emission angle (7-10
FIG. 9 is an exposed view schematically showing a struc- degree). Further, combined with an appropriate area of an

ture of a core of an electronic candle according to a third upper sheet 311 of the flame sheet 31, it can be assured that
embodiment of the present application; light emitted from the LED light 33 is maintained to be

FIG. 10 is a schematic diagram of a circuit part of the 10 projected onto the surface of the flame sheet 31. As a result,
electronic candle according to the third embodiment of the light beams are increased in brightness and form an elliptical
present application; light spot on the surface ofthe flame sheet 31, so that the flame

FIG. 11 is an exposed view schematically showing a struc- sheet 31 looks more like a flame of a true candle in shape.
ture of a core of an electronic candle according to a fourth With reference to FIG. 6, the flame sheet 31 is ofsheet type,
embodiment of the present application; 15 and provided with a through hole 310 at the middle part. The

FIG. 12 is an exposed view schematically showing a struc- flame sheet 31 is divided, by the through hole 310, into a

ture of a core of an electronic candle according to a fifth upper sheet 311 shaped as a flame of a burning candle and a

embodiment of the present application; lower sheet 312. The lower sheet 312 has a counterweight
FIG. 13 is an exposed view schematically showing a struc- slightly heavier than that of the upper sheet 311, so that the

ture of a core of an electronic candle according to a sixth 20 flame sheet 31 is vertically suspended in a free state (under the
embodiment of the present application; and action of its own gravity without any external force). A sup-

FIG. 14 is a schematic view showing a structure of a flame porting rod 32 passes through the through hole 310 and spans
sheet of the electronic candle according to the seventh across the opening 380 of the core's cavity. The supporting
embodiment of the present application. rod 32 is V-shaped and depressed slightly at the middle so that

25 the flame sheet 31 is suspended steadily at the lowest point of
DETAILED DESCRIPTION the supporting rod 32 since the lower sheet 312 has a coun-

terweight slightly heavier than that of the upper sheet 311. It
Hereinafter, a detailed description of the present applica- is easier for the flame sheet suspendedvertically in a free state

tionwill be given by specific embodiments and with reference (under the action of its own gravity without any external
to the appended drawings. 30 force) to sway randomly under the action ofan external force.

Embodiment 1 In this way, the supporting rod 32 spanning across the open-
In particular, the present application provides an electronic ing 380 of the core's cavity may enable the flame sheet 31 to

candle, with reference to FIGS. 1 to 5. FIG. 1 is a schematic sway randomly under the action of an external force, such as

view showing the appearance ofthe electronic candle accord- natural winds. However, the supporting rod 32 may maintain

ing to the first embodiment. The electronic candle, which is 35 a relatively fixed position relationship between the upper
shaped as a true candle, comprises: a shell 1, a casing 2 sheet 311 of the flame sheet 31 and the light outgoing direc-
sleeved within the shell 1, a core 3 and a base 4 installed tion ofthe LED light 33 such that the light from the LED light
within the casing 2. The casing 2 is provided with a through 33 can be projected onto the surface ofthe upper sheet 311 of
hole at the top-center. A flame sheet is arranged in the through the flame sheet 31. Since the flame sheet 31 is manufactured
hole. A portion of the flame sheet which protrudes outsides 40 by a semitransparent material, a portion of the light can

through the through hole is shaped as a flame of a burning emerge from the back of the flame sheet 31 when the light is
candle. The light emitted from a light-emitting element which projected onto the flame sheet 31. In order to improve the
is disposed on the core 3 is projected, at an angle, onto the effect of simulating a true candle's flame, a wire is embedded

portion of the flame sheet which protrudes outsides through in the flame sheet 31 at the bottom of the upper sheet 311 to

the through hole. Further, the flame sheet may sway freely 45 simulate a candlewick. In the case where the wire is irradiated
under the action of natural winds or a swing mechanism by the light of the LED light 33 projected on the upper sheet

arranged within the core 3. In this way, the flame simulated by 311, as if there is a candlewick within a flame, such that the
the electronic candle, when viewed from a distance, flickers flame sheet 31 is more like the flame ofa true burning candle
like that of a true candle, as if it is a perfectly realistic flame, in visual effect. In addition, since the supporting rod 32 is
and thus can be scarcely distinguished from the true one. so irradiatedby the LED light 33, a shadow ofthe supporting rod

As shown in FIGS. 2 to 5, the core 3 comprises an enclo- 32 is formed on the surface of the upper sheet of the flame
sure, a flame sheet 31, a LED light 33 and a swing mechanism. sheet 31 and may also look like the candlewick.
The enclosure comprises left and right caps 38 and 38' having The tubular shell 1 is manufactured by a transparent or

symmetrical shapes with each other. A cylindrical cavity is semitransparent material, such as PVC. The shell 1 comprises
formed when the left and right caps 38 and 38' are arranged to 55 a tubular sidewall and a diaphragm plate 10 intersected with

engage with each other. Each of the left and right caps 38 and the tubular sidewall. A through hole is provided at the middle
38' has a semicircular notch on the top, such that a circular of the diaphragm plate 10, fromwhich the upper sheet 311 of

opening 380 is formed on the top of the cavity by the semi- the flame sheet 31 protrudes outsides. In order to simulate
circular notches when the left and right caps 38 and 38' are irregular wax melting when a candle is burning, a portion of

arranged to engage with each other. The left and right caps 38 60 the shell's sidewall above the diaphragm plate 10 is formed to

and 38' have respective left and right notches 381 and 381' on have an irregular end face. For example, the sidewall may be
the upper portions of their sidewalls. The left and right lower in front and higher behind. The surfaces of the shell's
notches 381 and 381' are concaved inwardly and inclined at a sidewall and the diaphragm plate 10 are coated with candle
certain angle with respect to the sidewalls in such a way that wax, such that the electronic candle looks more like a true

an installation location for the LED light, which inclines 65 candle. The upper sheet 311 of the flame sheet 31 protrudes
toward and communicates with the opening 380, is formed by outsides through the through hole ofthe diaphragm plate 10,
the left and right notches 381 and 381' when the left and right with its front surface (the surface projected by the light)
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facing a lower point of the sidewall and its back surface installed with the coil 37 is electrically connected with the
obscured by a higher sidewall ofthe shell. In this way, a user PCB mainboard 43. The circumference ofthe battery stray 41
is guided to dispose the electronic candle at a preferable angle and the bottom of the casing 2 may be snapped together, or

to appreciate the "candle light", that is to say, the electronic may be threaded with each other through a bolt. The casing 2
candle is viewed from the front surface ofthe upper sheet 311 5 is a hollow cylinder, the external diameter ofwhich is equal to

ofthe flame sheet 31 and from the lower point ofthe sidewall. or slightly larger than the internal diameter ofthe shell 1 so as

Accordingly, the effect for simulating a true candle by the to be tightly fitted into the shell 1. The casing 2 is provided
electronic candle according to the first embodiment can be with a through hole on the top, which is used for mating with
improved. the core 3. When the core 3 is received within the casing 2, the

In order to assure the effect of swaying of the flame sheet, 10 upper sheet 311 of the flame sheet 31 is exposed out of the
the core is providedwith a swing mechanism which maintains casing 2 through the casing' s through hole.
to act on the flame sheet directly or indirectly with a force FIG. 7 is a circuit schematic diagram of the embodiment.
such that the flame sheet maintains to sway or swing. As The operation principle of the electronic candle according to

shown in FIGS. 4 and 5, the swing mechanism in the embodi- the embodiment is illustrated below with reference to FIG. 7.
ment uses a magnetic mechanism comprising a set ofmagnets 15 In the power source part, the energy provided by the bat-
39, a linkage sheet 35, a linkage rod 34 and a coil 37. The set teries is transferred, via a switch SW1, to an input pin of a

ofmagnets 39 comprises a first magnet, a second magnet and boost converter Ul, then into a boost circuit consisting of
a third magnet. The linkage rod 34 is movably threaded components such as a fifth capacitor C5, a second inductor

through the linkage sheet 35, and arranged to span across the L2, the boost converter Ul, a third capacitor C3 and an eighth
core' s cavity. The linkage rod 34 is V-shaped, and depressed 20 resistor R8. A stable voltage of3.3V is then output from a fifth

slightly at the middle so that the linkage sheet 35 is positioned pin of the boost converter Ul to be supplied to a micropro-
at the lowest point at the middle of the linkage rod 34. The cessor U2, a LED light LED1 (expressed as the LED light 33

linkage sheet 35 may be suspended freely in the core' s cavity in the structure described above, using a warm white light
without any external force. The second and third magnets are similar to true fire in color) and a coil Ll.
adhered to or embedded into the upper and lower ends of the 25 In the case where the switch SW1 is closed such that the

linkage sheet 35, respectively. The first magnet is adhered to circuit is powered by the power source part, the microproces-
or embedded into the lower end of the flame sheet 31. A sor U2 starts to work upon receiving a 3.3-volt voltage. When

magnetic pole of the first magnet facing the second magnet a voltage at a fifth pin (PB1) of the microprocessor U2 is
has a polarity opposite or same to that of a magnetic pole of above 1.82-volt, the microprocessorU2 controls an eighth pin
the second magnet at the upper end of the linkage sheet 35 30 (PWM/PCO) to output a square wave pulse of 40 ms on and

facing the first magnet, that is to say, they may attract or repel 630 off A MOS transistor Q1 and the coil Ll are controlled
each other. The coil 37 is fastened onto a PCB subboard through the square wave pulse to oscillate so as to produce a

through a snap ring 36, and disposed beneath the lower end of magnetic field. In the case that the magnetic field produced by
the linkage sheet 35 so as to be opposite to the third magnet at the magnet at the lower end ofthe linkage sheet 35 is the same

the lower end of the linkage sheet 35. 35 as that produced by the coil (both are N poles or S poles), the
The operation principle on the swaying or swinging of the coil repels the magnet. The magnet then brings the linkage

flame sheet 31 is illustrated below. Firstly, an oscillation is sheet 35 to sway toward left or right. Further, in the case that

output through a control circuit. When powered on, the coil 37 the magnetic field produced by the magnet at the upper end of
then produces a magnetic field which is opposite to the polar- the linkage sheet 35 is opposite to that produced by the mag-
ity of the magnet pole of the third magnet at the lower end of 40 net at the lower end ofthe flame sheet 31, the linkage 35 drives
the linkage sheet 35 facing the coil so that the coil 37 and the the flame sheet 31 to sway toward right or left since the
third magnet at the lower end of the linkage sheet 35 repel linkage sheet 35 and the flame sheet 31 are arranged to be a

each other. As a result, the linkage sheet 35 sways toward one distance from each other. Meanwhile, the microprocessor U2
side. Moreover, since the second magnet at the upper end of controls a third pin (PB3) to output a high level so as to supply
the linkage sheet 35 and the first magnet at the lower end of 45 about a 0.6-volt voltage to the base ofa triode Q2 via a resistor
the flame sheet 31 attract or repel each other, the flame sheet R10. Once the triode Q2 is turned on, the LED light LED1 is
31 sways. When the coil 37 is powered off, the flame sheet 31 lighted. Then the light is projected onto the flame sheet at an

freely falls down under the action of its own gravity, and angle of 35 degree. Under the action of the coil, the flame
continues to sway in an opposite direction under an inertia sheet, as viewed from a distance, is very similar to that of a

potential energy until the coil 37 is powered on again. Then so burning candle. The optimumviewing distance is farther than
the inertial motion of the flame sheet 31 is changed by the 1 m from the electronic candle, the viewing angle being
magnetic force of the coil 37 via the linkage sheet 35, and a smaller than 120 degree.
next sway cycle begins. The work ofcircuit in the case where the switch is switched

As shown in FIGS. 3 and 4, the base 4 comprises a battery such that the circuit is controlled by a timer and a first pin
tray 41, a battery cover 42, a PCB mainboard 43 and pieces of 55 (PA3) ofthe microprocessor U2 is at a low level is illustrated

battery shrapnel 44. The pieces of battery shrapnel 44 are below. On one hand, the microprocessor U2 controls the
installed on the battery tray 41 to form a battery chamber for eighth pin (PWM/PCO) to output a square wave pulse of 40

accommodating batteries 45. The PCB mainboard 43 is ms on and 630 ms off after halting for 500 ms. The MOS
installed on the battery tray 41 and arranged at one side ofthe transistor Q1 and the coil are controlled through the square
battery chamber. The control circuit and a power switch are 60 wave pulse to oscillate so as to produce a magnetic field. Inthe

arranged on the PCB mainboard 43. The PCB mainboard 43 case that the magnetic field produced by the magnet at the
is electrically connected, via wires, with the LED light 33, the lower end ofthe linkage sheet 35 is the same as that produced
PCB subboard installed with the coil 37, and the pieces of by the coil (both are N poles or S poles), the coil repels the
batter shrapnel. The battery cover 42 is arranged at the bottom magnet. The magnet then brings the linkage sheet 35 to sway
of the battery tray 41 and can be removed to enable the 65 toward left or right. Further, in the case that the magnet at the

displacement ofthe batteries in the battery chamber. The core upper end of the linkage sheet 35 produce a magnetic field
3 is installed on the base 4, wherein the PCB subboard which is opposite to that produced by the magnet at the lower
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end ofthe flame sheet 31, the linkage sheet 35 drives the flame swing mechanism is performed through controlling the rota-

sheet 31 to sway toward right or left since the linkage sheet 35 tion of the motor M1 with the eighth pin ofthe microproces-
and the flame sheet 31 are arranged to be a distance from each sor U2.

other. Meanwhile, the microprocessor U2 controls the third Embodiment 4

pin PB3 to output a high level after halting for 500 ms (that is 5 In the fourth embodiment, the swing mechanism in the core

to say, the LED light LED1 blinks for once) so as to apply 3 according to the first embodiment is replaced with a swing
about a 0.6-volt voltage to the base of the triode Q2 via the mechanism described below. With reference to FIG. 11, the

tenth resistor R10. Once the triode Q2 is turned on, the LED swing mechanism according to the forth embodiment com

light LED1 is lighted. On the other hand, an oscillation cir- prises a linkage rod 401, a rotary block 402, a motor fixed
10 block 403 and a motor 404. The middle part ofthe flame sheetcuit, which consists ofa crystal oscillator Xl, a first capacitor 31 is provided with a slot, in which the upper end of the

Cl and a second capacitor C2, provides standard clock infor-
linkage rod 401 is stuck. The bottom end of the linkage rod

mation to the microprocessor U2. The timer of the micropro- 401 contacts with the outer wall of the rotary block 402. The
cessor U2 starts timing upon the LED light LED1 blinks,

rotary block 402 has an irregularheight, and is provide with a
After 5 hours, the microprocessor U2 will controls the eighth 15 pan-like cavity at the middle part. Moreover, the sidewall of
pin (PWM/PCO) and the third pin (PB3) to output a low level, the pan-like cavity is provided with a tab 4021. The lower end
so that the flame sheet stops swaying and the LED light LED1 ofthe flame sheet 31 is stretched into the pan-like cavity. In a

goes out. After next 19 hours, the microprocessor U2 controls natural state, the tab 4021 contacts with the lower end ofthe
the eighth pin (PWM/PCO) to output a square wave of40 ms flame sheet 31. The motor 404 is fixed withinthe enclosure of
on and 630 ms off, and the PB3 to output a high level, so that 20 the core by the motor fixed block 403. The rotary block 402 is
the flame sheet starts to sway and the LED light LED1 is fixedly connected to an output shaft of the motor 404. When

lighted. In view of the above, the total time of a cycle is 24 the motor 404 is actuated and thus the rotary block 402 is
hours. The circuit can circularly work in this way, until the forced to rotate, the outer wall of the rotary block 402 will
batteries exhaust or the switch is switched into other states. continually collides with the bottom end of the linkage rod

When the battery voltage is below 1.62 volt, the LED light 25 401. As a result, the tab 4021 will continually (or intermit-
will go out no matter that the switch is switched such that the tently) collides with the lower end of the flame sheet 31,
circuit is powered by the power source part or controlled by a which makes the flame sheet 31 sway or swing disorderly.
timer. Meanwhile, the flame sheet stops swaying, and the Embodiment 5
control circuit goes to a sleep state. The circuit restores to In the fifth embodiment, the swing mechanism in the core

work until the batteries are replaced with new ones. 30 3 according to the first embodiment is replaced with a swing
When the switch is opened, the boost converter Ul and the mechanism described below. The swing mechanism accord-

microprocessor U2 stop working since they are not powered ing to the fifth embodiment comprises a connecting piece
by the batteries. As a result, the LED light will go out, mean- 501, a rotary block 502, a motor fixed block 503 and a motor

while, the flame sheet 31 stops swaying. 504. The lower end of the flame sheet 31 is provided with a

Embodiment 2 35 snap-on piece 313, which can be snapped into a receiving
With reference to FIG. 8, the swing mechanism according piece 5010 ofthe connecting piece 501. The connecting piece

to the first embodiment is simplified according to the second 501 is L-shaped. An end ofthe connecting piece 501 far away
embodiment. The linkage sheet 35 and components attached from the receiving piece 5010 is provided with a snap-on
thereto, such as the linkage sheet 34 and two magnets at both piece 5011, which can be snapped into a receiving piece 5020
ends thereof, are omitted. Thus, the coil 37 is disposed adja- 40 on the rotary block 502. The motor 504 is fixed within the
cent to the lower end ofthe flame sheet 31. In the case that the enclosure ofthe core by the motor fixed block 503. The rotary
coil 37 produces a magnetic field which is opposite to that block 502 is fixedly connected with an output shaft of the

produced by the magnet at the lower end ofthe flame sheet 31, motor 504, When the motor 504 is actuated, the rotary block
the coil 37 and the flame sheet 31 repel each other so as to 502 brings the connecting piece 501 to rotate. The connecting
keep the flame sheet 31 swaying. 45 piece 501 in turn brings the flame sheet 31 to sway.

Embodiment 3 Embodiment 6
In this embodiment, the swing mechanism in the core 3 In the sixth embodiment, the swing mechanism in the core

according to the first embodiment is replaced with a swing 3 according to the first embodiment is replaced with a fan
mechanism according the third embodiment. With reference mechanism described below. With reference to FIG. 13, a fan
to FIG. 9, the swing mechanism according to the third so is fixed within the enclosure of the core at the bottom of the
embodiment comprises a hanging rope 301, a swing piece cavity of the core. The fan comprises a wind wheel 601, a

302, a rotary block 303, a motor fixed block 304 and a motor motor fixed block 602 and a motor 603. The air outlet direc-
305. The upper end of the hanging rope 301 is hanged to the tion of the wind wheel 601 is upward. The lower end of the
lower end of the flame sheet 31, and the lower end of the flame sheet 31 is folded at an angle so as to form a baffle 314

hanging rope 301 is connected with the swing piece 302. The 55 which has a surface facing the air outlet direction of wind
motor 305 is fixed within the core's enclosure by the motor wheel 601. When the fan is activated, the surface ofthe baffle
fixed block 304. The rotary block 303 is fixed to the output 314 ofthe flame sheet 31 is oriented to be upwind such that the
shaft of the motor 305. In a natural state (under the action of flame sheet 31 continually sways under the action ofthe wind

gravity, without the action of any external force), the swing force.

piece 302 is, depending on its own gravity, hanged to the 60 Embodiment 7

hanging rope 301 and then the lower end of the swing piece As shown in FIG. 14, the electronic candle according to the
302 contacts with the rotary block 303. When the motor 305 seventh embodiment is the same as that of the first embodi-
is actuated, the rotary block 303 collides with the swing piece ment, except for the upper sheet ofthe flame sheet. The upper
302 continually. As a result, the swing piece 302 sways con- sheet according to the seventh embodiment is slightly curved,
tinually, which makes the flame sheet 31 sway disorderly. 65 which is concaved from one side. Flanks 3110 are provided at

With reference to FIG. 10, a circuit schematic diagram both sides of the concaved portion. The flanks 3110 and the

according to the embodiment is shown. The operation of the concaved portion together form a depression onto which the
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light ofthe light-emitting element is projected. When the light with the swing mechanism and the light-emitting element to

ofthe light-emitting element is projected on the depression, a control the swing mechanism and the light-emitting element,
light spot is formed on the projected surface that is recessed wherein the PCB mainboard is installed on the base.
with a certain depth rather than flat or curved. It seems that the 4. The electronic lighting device according to claim 1,
depression is full oflight. Further, when the flame sheet sways 5 further comprising a shell, wherein the shell comprises a

or swings disorderly, the light spot simulating a flame pro- tubular sidewall and a diaphragm plate, and the diaphragm
duces a stereovision effect. plate is configured to intersect with the sidewall, wherein a

In view of the above embodiments, all of the electronic through hole is provided in a middle part of the diaphragm
candles can be powered by rechargeable batteries. In addi- plate, and the upper sheet portion of the flame sheet is con-
tion a charge control circuit may be arranged on the PCB 10 figured to protrude outside the shell through the through hole
mainboard of the base, such that the electronic candle of the

of the diaphragm plate.application is rechargeable using a Plug-and-socket charger 5. The electronic lighting device according to claim 4,
or a charge seat.

wherein a portion of the sidewall of the shell above the dia-The present application is further described in detail with
phragm plate is formed with an irregular end surface which isreference to above specific embodiments, however, may be 15

carried out by other embodiments than those set forth herein, lower on one side and higher on another side, and wherein a

Those skilled in the art will appreciate that all simple deduces surface of the sidewall of the shell and a surface of the dia-

or replacements can also be made without departing from the phragm plate are coated with candle wax.

conception ofthe application, and are deemed to be embraced 6. The electronic lighting device according to claim 5,
in the scope of the present application defined by the 20 wherein the upper sheet portion of the flame sheet is config-
appended claims. ured such that a front surface ofthe upper sheet portion faces

The invention claimed is: towards a lower portion ofthe end surface and a back surface
1. An electronic lighting device, comprising a core which of the upper sheet portion is obscured by a higher portion of

comprises: the end surface.
an enclosure provided with a through hole on a top thereof; 25 7. The electronic lighting device according to claim 1,
a flame sheet movably supported or suspended on the further comprising a set ofmagnets comprising a first magnet,

enclosure, wherein the flame sheet comprises an upper a second magnet, and a thirdmagnet, the first magnet installed
sheet portion which is of a flame-like shape, and the on a lower end of the flame sheet, and wherein the swing
upper sheet portion is configured to expose above the top mechanism comprises:
of the enclosure through the through hole of the enclo- 30 a linkage sheet provided with a supporting point at a posi-
sure; tion along the length thereof, wherein the linkage sheet

a light-emitting element installed on a sidewall of the is supported or suspended on the enclosure at the sup-
enclosure such that an outgoing direction ofa light from porting point under a gravity of the linkage sheet; and
the light-emitting element is inclined upward and passes a coil;
through the through hole of the enclosure, wherein the 35 wherein the second magnet, is installed on an upper end of

outgoing direction is intersected with a surface of the the linkage sheet, and the third magnet is installed on a

upper sheet portion, so that the light from the light- lower end of the linkage sheet; and

emitting element is projected on the surface ofthe upper wherein the coil is arranged beneath the third magnet and
sheet portion; and opposite to the third magnet.

a swing mechanism disposed beneath the flame sheet, 40 8. The electronic lighting device according to claim 1,
wherein the swing mechanism is configured to apply a whereinthe upper sheet portion ofthe flame sheet is concaved
force on the flame sheet to actuate the flame sheet to so as to form a depression, wherein the light of the light-
sway or swing; emitting element is projected onto the concaved surface such

wherein the enclosure comprises a left cap and a right cap that the light from the light-emitting element projected onto

having symmetrical shapes with each other, wherein 45 the depression produces a stereovision effect.
each of the left and right caps is provided with a semi- 9. The electronic lighting device according to claim 1,
circular notch, so that a cylindrical cavity with a circular further comprising a magnet at a lower end ofthe flame sheet,
opening at a top thereof is formed when the left and right and wherein the swing mechanism comprises a coil generat-
cap s are arranged to engage with each other, and wherein ing a magnetic field varying according to a pulse signal, such
the left and right caps are provided with respective left so that the flame sheet sways or swings due to an attraction or

and right notches on their sidewalls, the left and right repulsion force applied to the magnet ofthe flame sheet by the
notches being concaved inwardly and inclined at a cer- varying magnet field.
tain angle with respect to the sidewalls of the left and 10. The electronic lighting device according to claim 1,
right caps in such a way that an installation location for wherein the swing mechanism comprises a fan, and the flame
a LED light is formed when the left and right caps are 55 sheet sways or swings due to a wind force generated by the

arranged to engage with each other, and the installation fan.
location inclines toward the opening. 11. The electronic lighting device according to claim 1,

2. The electronic lighting device according to claim 1, wherein the swing mechanism comprises a motor and con-

further comprising: nectors, wherein the connectors, when driven by the motor,
a casing in which the core is installed, wherein the casing is 60 collide with the flame sheet causing the flame sheet to sway or

provided with a through hole through which the upper swing.
sheet portion of the flame sheet of the core is exposed 12. The electronic lighting device according to claim 1,
above a top of the casing; and wherein an angle between the outgoing direction of the light

a base provided within the casing and installed under the from the light-emitting element and the upper sheet portion of
core and engaged with the core. 65 the flame sheet is in a range of30 to 40 degrees, so that a light

3. The electronic lighting device according to claim 2, spot formed on the upper sheet portion simulates an elongated
further comprising a PCB mainboard electrically connected flame shape.
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13. An electronic lighting device, comprising a core which 17. The electronic lighting device according to claim 16,
comprises: wherein a portion of the sidewall of the shell above the dia-

an enclosure provided with a through hole on a top thereof; phragm plate is formed with an irregular end surface which is
lower on one side and higher on another side, and wherein a

a flame sheet movably supported or suspended on the
surface of the sidewall of the shell and a surface of the dia-enclosure, wherein the flame sheet comprises an upper 5

sheet portion which is of a flame-like shape, and the phragm plate are coated with candle wax.

18. The electronic lighting device according to claim 17,
upper sheet portion is configured to expose above the top wherein the upper sheet portion of the flame sheet is config-
of the enclosure through the through hole of the enclo- ured such that a front surface ofthe upper sheet portion faces
sure;

10
towards a lower portion ofthe end surface and a back surface

a light-emitting element installed on a sidewall of the of the upper sheet portion is obscured by a higher portion of
enclosure such that an outgoing direction ofa light from the end surface.
the light-emitting element is inclined upward and passes 19. The electronic lighting device according to claim 13,
through the through hole of the enclosure, wherein the further comprising a set ofmagnets comprising a first magnet,
outgoing direction is intersected with a surface of the

15 on a lower end of the flame sheet, and wherein the swing
a second magnet, and a thirdmagnet, the first magnet installed

upper sheet portion, so that the light from the light-
emitting element is projected on the surface ofthe upper

mechanism comprises:
sheet portion; a linkage sheet provided with a supporting point at a posi-

tion along the length thereof, wherein the linkage sheet
a swing mechanism disposed beneath the flame sheet,

is supported or suspended on the enclosure at the sup-wherein the swing mechanism is configured to apply a 20
force on the flame sheet to actuate the flame sheet to porting point under a gravity of the linkage sheet; and

sway or swing; and a coil;
wherein the second magnet is installed on an upper end of

a supporting rod for the flame sheet, disposed adjacent to
the linkage sheet, and the third magnet is installed on athe through hole of the enclosure, wherein a through

hole is provided in the flame sheet, and the upper sheet lower end of the linkage sheet; and
25 wherein the coil is arranged beneath the third magnet andportion is positioned above the through hole ofthe flame

sheet, and wherein the supporting rod for the flame sheet opposite to the third magnet.
20. The electronic lighting device according to claim 13,is configured to pass through the through hole of the

flame sheet to moveably support or suspend the flame whereinthe upper sheet portion ofthe flame sheet is concaved

sheet on the supporting rod for the flame sheet; so as to form a depression, wherein the light of the light-
wherein as the surface of the upper sheet portion is irradi-

30 emitting element is projected onto the concaved surface such

ated by the light from the light-emitting element, the that the light from the light-emitting element projected onto

supporting rod for the flame sheet is configured such that the depression produces a stereovision effect.
21. The electronic lighting device according to claim 13,

a shadow thereof is formed on the surface of the upper further comprising a magnet at a lower end ofthe flame sheet,sheet portion to simulate a candlewick. 35 and wherein the swing mechanism comprises a coil generat-14. The electronic lighting device according to claim 13,
further comprising: ing a magnetic field varying according to a pulse signal, such

a casing in which the core is installed, wherein the casing is that the flame sheet sways or swings due to an attraction or

provided with a through hole through which the upper repulsion force applied to the magnet ofthe flame sheet by the

sheet portion of the flame sheet of the core is exposed varying magnet field.
40 22. The electronic lighting device according to claim 13,above a top of the casing; and

wherein the swing mechanism comprises a fan, and the flame
a base provided within the casing and installed under the

sheet sways or swings due to a wind force generated by the
core and engaged with the core.

15. The electronic lighting device according to claim 14, fan.
23. The electronic lighting device according to claim 13,further comprising a PCB mainboard electrically connected 45 wherein the swing mechanism comprises a motor and con-with the swing mechanism and the light-emitting element to

nectors, wherein the connectors, when driven by the motor,control the swing mechanism and the light-emitting element,
wherein the PCB mainboard is installed on the base. collide with the flame sheet causing the flame sheet to sway or

16. The electronic lighting device according to claim 13, swing.
furthercomp24.The electronic lighting device according to claim 13,rising a shell, wherein the shell comprises a 50 wherein an angle between the outgoing direction of the lighttubular sidewall and a diaphragm plate, and the diaphragm from the light-emitting element and the upper sheet portion ofplate is configured to intersect with the sidewall, wherein a

the flame sheet is in a range of30 to 40 degrees, so that a lightthrough hole is provided in a middle part of the diaphragm
spot formed on the upper sheet portion simulates an elongatedplate, and the upper sheet portion of the flame sheet is con-

figured to protrude outside the shell through the through hole flame shape.
of the diaphragm plate.
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