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UNITED STATES DISTRICT COURT 

CENTRAL DISTRICT OF CALIFORNIA 

SOUTHERN DIVISION 

EVOLV, LLC, 

Plaintiff, 

v.

JOYETECH USA, INC., JOYETECH 
(CHANGZHOU) ELECTRONICS 
CO., LTD., and WISMEC INDUSTRY 
CO. LTD.,

Defendants.

Case No. 8:16-cv-00459

COMPLAINT FOR PATENT 
INFRINGEMENT

DEMAND FOR JURY TRIAL 
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Complaint for Patent Infringement 1

Plaintiff Evolv, LLC (“Evolv”), by and through its attorneys, hereby pleads 

the following claims for patent infringement of U.S. Patent No. 8,820,330 (“the 

‘330 Patent”) against Defendants Joyetech USA Inc. (“Joyetech USA”), Joyetech 

(Changzhou) Electronics Co., Ltd., (“Joyetech China”) (collectively, Joyetech 

China and Joyetech USA are “Joyetech”), and Wismec Industry Co. Ltd. 

(“Wismec”) (collectively, Joyetech and Wismec are “Defendants”), alleging as 

follows:

PARTIES

1. Evolv, LLC is an Ohio corporation with its principal place of business 

at 5171 Hudson Drive, Hudson, Ohio 44236. 

2. Joyetech USA, Inc.is a California corporation that is located at 16 

Technology Drive, Suite 118, Irvine, CA 92618, and that conducts business in the 

Central District of California. 

3. On information and belief, Joyetech (Changzhou) Electronics Co., Ltd. 

“is a corporation organized and existing under the laws of China, having its 

principal address at New District, No. 7 Feng Xiang Road Changzhou, Jiangsu, 

China,” with the “principal address” constituting its principal place of business.    

4. On information and belief, Wismec Industry Co. Ltd. is a corporation 

organized and existing under the laws of China, having its principal place of 

business at New District, No. 7 Feng Xiang Road Changzhou, Jiangsu, China.

JURISDICTION AND VENUE 

5. This Court has subject matter jurisdiction over patent infringement 

claims under 28 U.S.C. §§ 1331 and 1338(a) because these claims against 

Defendants arise under Acts of Congress relating to patents including, but not 

limited to, 35 U.S.C. §§ 271(a)-(c), 281, 283-285, and 287(a).

6. Venue is proper in this district under 28 U.S.C. §§ 1391 and 1400(b). 

Joyetech USA

7. This Court has personal jurisdiction over Joyetech USA because it is 
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Complaint for Patent Infringement 2

incorporated in California and conducted business within California, conducts its 

principal operations in Orange County, California, and commits acts of 

infringement in violation of 35 U.S.C. § 271, by using, importing, offering to sell, 

and selling electronic vaporizers to distributors and consumers, in this judicial 

district.  Defendant Joyetech USA regularly does business, solicits business, and/or 

derives substantial revenue from products provided to retailers, all while Joyetech 

induces the infringing resale of knockoff products.   Joyetech USA has purposefully 

established substantial, systematic, and continuous contacts in California and this 

judicial district, and expects, or should reasonably expect, to be haled into court 

here.  Additionally, the economic harm from the wrongful acts described in this 

Complaint were directed at and suffered by Evolv within this jurisdictional district.

8. Joyetech USA has also indirectly infringed by offering to sell to third-

party U.S. manufacturers, within the United States, accused infringing circuit 

boards constituting a material part of the invention and lacking substantial non-

infringing uses.    

9. Upon information and belief, Joyetech USA has also placed infringing 

products containing said circuit boards into the stream of commerce throughout the 

United States with the expectation that such products have been and will continue 

to be, offered for sale, sold, and used in this judicial district. 

10. Upon information and belief, Joyetech USA imports infringing 

products into the United States from, and is the official distributor and online 

retailer for, Joyetech (Changzhou) Electronics Co., Ltd., which controls Joyetech 

USA and other subsidiaries, affiliates, and related entities affiliated under the trade 

name, “Joyetech Group.” 

11. Upon information and belief, Joyetech USA also operates as the 

distributor and retailer for Wismec Industry Co. Ltd. in the United States.

12. Upon information and belief, the products that Joyetech USA imports, 

offers to sell, sells and distributes in the United States are sold under trademarks 
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Complaint for Patent Infringement 3

including JOYETECH®, WISMEC®, ELEAF®, and ISMOKA™. 

Joyetech China 

13. This Court also has personal jurisdiction over Joyetech China because 

Joyetech China has availed itself of United States District Courts in order to sue 

defendants in the United States, alleging infringement of Joyetech China’s own 

alleged intellectual property.  In previous third party litigation, Joyetech China has 

alleged that Joyetech China had “trademark applications for the marks eGo-T (U.S. 

Serial No. 851477422) and eGo-C (U.S. Serial No. 85451811),” and availing itself 

of filings with the United States Patent and Trademark Office (“PTO”).     

14. Additionally, personal jurisdiction is proper because, upon information 

and belief, Joyetech China, acting through its controlled U.S. subsidiary, Joyetech 

USA, indirectly infringes upon the patent-in-issue by causing importation of 

infringing products into Orange County, California for redistribution throughout the 

United States with the specific intent that such importation would directly infringe 

the ‘330 Patent.

15. Furthermore, Joyetech China has indirectly infringed upon the patent-

in-suit by inducing at least Joyetech USA to import, offer to sell, sell, and use the 

patented invention in the United States without Evolv’s permission.  Joyetech 

China acted with prior knowledge of the ‘330 Patent, and with prior knowledge that 

its inducement of sales by Joyetech USA would infringe, both of which were 

provided to an officer of that company.  Joyetech China acted with specific intent in 

China to cause others in the United States to directly infringe in California and 

within this judicial district, knowing and intending that the induced acts constituted 

infringement within the United States and this judicial district. 

16. This Court also has personal jurisdiction over Joyetech China because 

Joyetech China advertises and provides product specifications and customer use 

instructions of infringing products in the United States and this district, through 

www.joyetech.com, in order to support direct sales by Joyetech USA, and by such 
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Complaint for Patent Infringement 4

acts demonstrates Joyetech China’s specific intent to indirectly infringe via 

inducement.  Joyetech China has purposefully established substantial, systematic, 

and continuous contacts in California and this judicial district, and expects, or 

reasonably should expect, to be haled into Court here.  Additionally, the economic 

harm from the wrongful acts described in this Complaint were directed at, and 

suffered by Evolv in this judicial district.   

Wismec

17. This Court has personal jurisdiction over Wismec, which after being 

provided with a copy of the ‘330 Patent, and told that incorporating its planned 

circuit boards into electronic vaporizers would infringe upon Evolv’s patent, 

proceeded to design a knockoff board anyway.  Wismec specifically intended to 

infringe the ‘330 Patent by causing acts that Wismec knew would constitute direct 

infringement in the United States by others, such as inducing Joyetech USA to 

directly infringe via importation, offers to sell, and selling infringing circuit boards 

and electronic vaporizers to manufacturers and retailers, and the vaporizers’ use by 

end users.

18. This Court also has personal jurisdiction over Wismec because 

Wismec advertises and provides product specifications and customer use 

instructions of infringing products in the United States and this judicial district, 

through www.wismec.com, in order to support direct sales by Joyetech USA, and 

by such acts demonstrates Wismec’s specific intent to indirectly infringe via 

inducement.  Wismec has purposefully established substantial, systematic, and 

continuous contacts in California and this judicial district, and expects, or 

reasonably should expect, to be haled into Court here.  Additionally, the economic 

harm from the wrongful acts described in this Complaint were directed at, and 

suffered by Evolv in this judicial district.   

FACTUAL BACKGROUND 

19. This patent infringement action arises out of Joyetech’s and Wismec’s 
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Complaint for Patent Infringement 5

unauthorized inclusion of Evolv’s patented technology in power regulated 

vaporizers. Evolv seeks damages for Joyetech’s and Wismec’s infringement, 

enhancement of damages due to their willful infringement, and a preliminary and 

permanent injunction restraining Defendants from further infringement. 

Evolv Is The Leading Innovator of Vaporizers  

20. Evolv was founded in 2010 to make safe, intuitive, and high tech 

electronic vaporizer products.

21. Evolv has regularly pioneered significant innovations in the design of 

circuit boards for vaporizers, including the design and manufacture of eleven 

different circuit boards in the past five years. 

22. For the personal health of one of the founders – as well as for millions 

of other smokers – Evolv’s founders desired to improve vaporizers so that demand 

for tobacco ends.

23. Evolv has received an award from the National Institutes of Health to 

create an electronic cigarette that records vapor output for use in clinical research. 

24. Evolv serves as the administrator for the Technical Advisory Group 

for the American National Standards Institute charged with setting national 

standards for vaporizers. 

25. Upon information and belief, electronic vaporizers have assisted 

smokers to transition away from tobacco use, and to completely stop smoking.

Vaporizers present an opportunity to save millions of lives and to significantly 

reduce the burden of smoking-related diseases worldwide. 

26. Vaporizers emit a water-based vapor that resembles smoke, but the 

devices do not include tobacco or combustion, and therefore emit substantially 

lower levels of harmful chemicals that are typically present in the smoke of tobacco 

products.

27. Evolv conducts research and development in the United States to 

improve vaporizer technology to invent products that appeal to traditional tobacco 
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Complaint for Patent Infringement 6

users.

28. Evolv, in collaboration with a non-exclusive licensee, Dimension (also 

owned by a co-inventor of the ’330 Patent), designs, manufactures, services, and 

sells circuit boards that serve as the “engines” of high-end power-regulated 

vaporizers.  Evolv and Dimension market the inventors’ circuit boards throughout 

the United States and in dozens of countries worldwide.  

29. Evolv is the leading entity based in the United States engaged in the 

innovation, design, manufacture, and sale of circuit boards for power regulated 

vaporizers. Evolv and its inventor-owned manufacturing licensee employ a staff of 

19 educated and skilled workers at their design, manufacturing, and assembly 

facilities in Ohio. 

Joyetech Copied Evolv’s Early Innovations 

30. Upon information and belief, Joyetech China distributes and sells 

products into the United States through Joyetech USA.  Upon information and 

belief, Joyetech China operates under the trade name, “Joyetech Group,” and 

controls a world-wide family of related companies, including Joyetech USA. 

31. Joyetech USA also operates as the distributor and retailer of Wismec 

products in the United States.

32. In or about April 2012, Evolv introduced the first wattage-control 

circuit board to market – the DNA® 12. Evolv introduced DNA® 20 and DNA® 

30 circuit boards to the market in or about December 2012 and December 2013, 

respectively. Evolv sold these boards to high-end device makers who included the 

boards in the vaporizers they sold to consumers. 

33. In or about August 2014, Joyetech began marketing a 30-watt device 

that sold for less than one-third the price of devices containing Evolv’s circuit 

boards. Because of the very low price point, Joyetech’s product quickly dominated 

the low-quality end of the market.  

34. In or about September 2014, Evolv released the DNA® 40, which not 
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Complaint for Patent Infringement 7

only increased wattage, but was the first product to employ temperature control. As 

with Evolv’s introduction each prior circuit boards, Joyetech again moved to bring 

out a similar, but still low-quality, product that that quickly dominated the low-

quality end of the market.

Evolv Pioneers Wattage Control 

35. Wattage control is a key recent innovation invented by Evolv for 

electronic vaporizers. Prior to Evolv’s invention, existing vaporizers produced 

inconsistent vapor due to residue buildup. This buildup consumed the heating 

element, significantly altering the resistance generated when voltage was applied to 

the heating element. As the resistance changed, the quantity of vapor would vary 

from what the user intended and the quality of vapor would often deteriorate into an 

unpleasant burnt chemical taste. 

36. Wattage control solved these problems by automatically accounting 

for variations in resistance. With wattage control, the circuitry automatically adjusts 

the current applied to the heating element to maintain a selected wattage. The 

power level, i.e. wattage, can be a pre-set level or a level selected by the user. By 

maintaining a steady level of power, wattage control provides the user with 

consistent control over the vapor produced. 

Evolv Granted Patent

37. Evolv sought and obtained patent protection for its wattage control 

innovation.

38. On September 2, 2014, the U.S. Patent and Trademark Office duly and 

legally issued U.S. Patent No. 8,820,330 titled “Personal Vaporizer That Simulates 

Smoking With Power Control.” A true and correct copy of the ’330 Patent is 

attached as Exhibit 1. 

39. Evolv is the owner by assignment of all rights, title, and interest in and 

to the ’330 Patent. 

40. Evolv actively practices the inventions of the ’330 Patent.  
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Complaint for Patent Infringement 8

41. Evolv’s circuit boards that incorporate the inventions claimed in the 

’330 Patent are marketed under the registered trademark DNA®. The below image 

depicts a DNA® 200 circuit board.  The 200 designation indicates the maximum 

wattage produced by this DNA® circuit board. Each DNA® 200 circuit board is 

produced with notice of Evolv’s patent on the board (red box in second photo 

below).

42. Through its sole (US) licensee, Evolv sells DNA® 200 circuit boards 

to vapor device manufacturers who include the circuit boards as an integral part of 

the devices that the manufacturers in turn sell to distributors and end-users. 

43. Wismec is one of the vaporizer manufacturers to whom Evolv has 

sold, and continues to sell, the DNA® 200 circuit boards. Evolv has sold DNA® 

200 circuit boards to Wismec since August 2015. Wismec’s products containing 

Evolv’s DNA® 200 circuit boards are not accused of infringement by this 

Complaint. 

44. At Wismec’s instructions, Evolv ships the DNA® 200 circuit boards 

purchased by Wismec to facilities in China, including facilities at the same 

Changzhou City address that operates as the principal place of business for both 

Wismec and Joyetech China. Wismec’s payment to Evolv for the circuit boards are 

sent from overseas accounts in China. 

45. Wismec actively touts the Evolv DNA® 200 circuit board in its 
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Complaint for Patent Infringement 9

product marketing. Wismec named its product containing Evolv’s circuit board as 

the “Reuleaux DNA 200.” On the website where Wismec offers for sale the 

“Reuleaux DNA 200” in the United States – www.wismec.com – the first sentence 

of the product description reads: “Reuleaux, powered by DNA200, becomes the 

new highlight of Wismec.” 

Mr. Qian Holds Himself Out As An Officer In Three Companies:  Joyetech 

USA, Joyetech Group, and Wismec

46. On or around November 11, 2015, Evolv’s President met with 

representatives of Joyetech and Wismec in Irvine, California, to discuss the design 

and supply of DNA® 200 circuit boards for the “Reuleaux DNA 200.” One of the 

Joyetech representatives, Mr. Davy Qian, provided a business card listing his title 

as “General Manager, Joyetech USA Inc.” Upon information and belief, Mr. Qian 

has created publicly-available accounts on LinkedIn listing his corporate titles as 

“Vice President of Joyetech Group” and “VP at Joyetech USA Inc.” In subsequent 

written communications, Mr. Qian also represented that he was acting on behalf of 

“Wismec Shenzhen Co. Ltd.,” and stated that he was “responsible for the whole 

[Wismec] operations in China.” 

Evolv Meets With Joyetech And Informs Joyetech of Patent and Infringement   

47. During the November 11, 2015 meeting in Irvine, California, 

Joyetech’s and Wismec’s representative informed Evolv’s President of Joyetech 

and Wismec’s intent to market a competing “low budget” 200-wattage device based 

upon a new circuit board alternative to the DNA® 200.

48. During the same meeting, Evolv’s President, Brandon Ward, advised 

Mr. Qian of the ’330 Patent and instructed him that the ’330 Patent claims many of 

the inventions found in the DNA® 200 circuit board.  Mr. Ward informed Mr. Qian 

of the need for Joyetech to obtain a license from Evolv in order to import, make, 

sell, or offer for sale the “low budget” 200-wattage vaporizer containing a circuit 

board not purchased from Evolv. Mr. Qian did not initially respond except to 
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Complaint for Patent Infringement 10

request a copy of the ’330 Patent. 

49. On or about November 17, 2015, Evolv’s President e-mailed Mr. Qian, 

providing him with a copy of the ’330 Patent, and offering to further discuss 

Joyetech and Wismec’s planned “low budget” 200-wattage device. Mr. Qian 

replied that he had forwarded the ’330 Patent to “our IP department” for review.

50. Evolv’s President reiterated that Joyetech and Wismec must obtain a 

license of the ’330 Patent to avoid infringement.  Evolv offered to negotiate such a 

license in order to mitigate the harm that would result from a flood of Joyetech and 

Wismec’s pirated products being imported into the United States, as at the time the 

license was offered, Defendants had to date only produced low quality products.

51. Joyetech and Wismec refused to negotiate any license, instead making 

a pro forma denial of infringement, but refusing to explain why when asked.  

Again, without providing any explanation, Mr. Qian made an oblique reference to a 

“2008 publication,” but did not identify it.  Defendants did not back away from 

their intended plan to sell copied circuit boards, and to incorporate them into 

infringing vaporizers, for importation, sale and re-sale within the United States.  

Wismec’s KnockOff “Reuleaux RX 200” Enters Market Last Thanksgiving 

52. Rather than negotiate a license, Wismec promptly began selling its 

“low budget” 200-wattage vaporizer – the “Reuleaux RX 200.” On information and 

belief, Wismec began selling the “Reuleaux RX 200” in the United States on or 

about November 23, 2015. 

53. The images below are taken from www.wismec.com, where Wismec 

presents a “Product Introduction” for both the “Reuleaux DNA 200” – which 

includes Evolv’s DNA® 200 circuit board – and the low budget “Reuleaux RX 

200.”
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Complaint for Patent Infringement 11

Reuleaux DNA 200 Reuleaux RX 200 

54. The circuit board included in the “Reuleaux RX 200” vaporizer is 

designed, manufactured, and sold by Joyetech and Wismec under the Wismec® 

brand. The product description provided to online retailers for the “Reuleaux RX 

200” devices includes the language: “Designed in conjunction with Wismec and 

Joyetech, the chipset features an equally powerful 200W maximum output, with full 

temperature control that is compatible with Ni200 Nickel, Titanium, and Stainless 

Steel heating materials.” 

55. Upon information and belief, the circuit board included in the 

“Reuleaux RX 200” was jointly designed by Joyetech and Wismec by copying the 

design of the DNA® 200 circuit board. 

Accelerated Price Erosion Begins  

56. Upon information and belief, Joyetech and Wismec’s “Reuleaux RX 

200” is marketed at a substantially lower price compared to the “Reuleaux DNA 

200.” Many online retailers offer the knockoff “Reuleaux RX 200” device at prices 

under one-half that of the “Reuleaux DNA 200” and other legitimate devices that 

contain Evolv’s DNA® 200 circuit board. 

57. Upon information and belief, Joyetech and Wismec actively tout the 
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Complaint for Patent Infringement 12

price difference between the “Reuleaux RX 200” and the “Reuleaux DNA 200” as a 

primary point of consumer interest. The product description provided to online 

retailers for the “Reuleaux RX 200” devices includes the language: “The Wismec 

Reuleaux RX200 Box Mod by Jay Bo Designs builds upon the Reuleaux triple 

18650 (batteries sold separately) platform, utilizing the chassis and design while 

integrating an equally powerful 200W chipset that simultaneously brings the device 

to a much more affordable price point.”

58. Upon information and belief, Wismec has placed on its website, 

www.wismec.com, a video review of the “Reuleaux RX 200” by 

“VapingwithTwisted420.” The video review states that the “Reuleaux RX 200” is 

“pretty much identical” to the “Reuleaux DNA 200,” that it uses a “Joyetech 

board,” and that it is “basically a Reuleaux but cheaper.” 

59. Upon information and belief, Joyetech and Wismec continue to offer 

for sale its “Reuleaux DNA 200” vaporizer, which includes a legitimate DNA® 200 

circuit board. Evolv has not instructed Joyetech and Wismec to cease sales of the 

“Reuleaux DNA 200,” nor taken any action to limit Joyetech and Wismec’s sales of 

vaporizers that include Evolv’s DNA® 200 circuit boards. 

60. The Food and Drug Administration (“FDA”) has announced its 

intention to regulate electronic vaporizers.   

61. Upon information and belief, Joyetech and Wismec’s decision to 

market a knockoff version of the “Reuleaux” product, while having an authorized 

version freely available, is based on Joyetech and Wismec’s intention to drive down 

the price of all vaporizers featuring Evolv’s patented circuit boards, and thereby 

effectively drive Evolv and other manufacturing competitors from the United States 

market before the market consolidates around FDA-approved devices. 

Joyetech’s Latest KnockOff Device, The “Cuboid” 

62. On information and belief, Joyetech began selling a second knockoff 

device – the Cuboid – to distributors and retailers in the United States on or about 
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December 28, 2015. 

63. The images below are taken from www.joyetech.com, where Joyetech 

presents product information for the new device. 

64.  TThe Cuboid device is designed and manufactured by Joyetech China, 

and imported, offered for sale, and sold by Joyetech USA in this district, and 

throughout the United States. A news release posted on Joyetech’s website states 

that the device has a 150 watt output, but can be upgraded to 200 watts with free 

downloadable firmware. 

65. Upon information and belief, the circuit board included in the Cuboid 

was copied by Joyetech China, which reverse engineered Evolv’s DNA® 200 

circuit board. 

66. Upon information and belief, Joyetech’s Cuboid is marketed at a 

substantially lower price compared to the “Reuleaux DNA 200.” Many online 

retailers offer the knockoff Cuboid device at prices under one-half to one-third that 

of the “Reuleaux DNA 200” and other legitimate devices that contain Evolv’s 

DNA® 200 circuit board. 
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Complaint for Patent Infringement 14

67. Upon information and belief, Joyetech’s decision to market a second 

knockoff device, while having Evolv’s boards freely available for purchase and 

integration into the finished product, is based on Joyetech’s intention to drive down 

the price of all vaporizers featuring Evolv’s patented circuit boards and thereby 

drive Evolv and other competitors from the United States market before the market 

consolidates around FDA-approved devices. 

Joyetech and Wismec’s Piracy Threatens Evolv’s Survival 

68. Since its founding in 2010, Evolv has consistently brought new 

innovations to the electronic vaporizer market to encourage traditional tobacco 

consumers to stop smoking. 

69. Upon information and belief, if Defendants’ piracy is allowed to 

continue unabated, Evolv will be driven from the electronic vaporizer circuit board 

market, and the only significant remaining market entities will be Chinese-based 

manufacturers, and the consumer market will be denied the benefit of future 

technology developments from Evolv.

70. Because of the stark price difference between the Defendants’ 

knockoff devices and legitimate devices containing Evolv’s DNA® 200 circuit 

boards, Evolv is under pressure by its customers – the vaporizer manufacturers – to 

reduce the price of its circuit boards. One high volume device manufacturer has 

already cancelled a purchase order for DNA® 200 circuit boards, explaining that it 

can no longer realistically sell vaporizers containing the DNA® 200 circuit board 

because of the low-priced “Reuleaux RX 200” alternative. Other manufacturers 

have ceased placing new orders for Evolv’s circuit board. 

71. Moreover, Joyetech and Wismec have recently begun selling the RX 

200 circuit board as a replacement for Evolv’s DNA® 200 circuit board – creating 

a direct competition with Evolv, and undermining Evolv’s relationships with its 

vaporizer manufacturer customers. 

72. Upon information and belief, the “Reuleaux DNA 200” has confused 
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Complaint for Patent Infringement 15

and will continue to confuse end-users who mistakenly believe that the device 

contains an Evolv circuit board. Complaints regarding the “Reuleaux RX 200” have 

already been logged with Evolv’s service department by consumers who mistakenly 

believe that Evolv is the manufacturer of the Joyetech and Wismec’s low-budget 

devices.

Joyetech and Wismec’s Cuboid And Reuleaux RX 200 Devices Infringe 

73. Joyetech and Wismec have infringed and continue to infringe claims 

1-23 of the ’330 Patent in the United States by making, using, offering for sale, 

selling and importing products that are covered by the claims of ’330 Patent.  

Specifically, the Wismec “Reuleaux RX 200” and Joyetech “Cuboid” infringe 

every claim of the ‘330 Patent.

74. A claim chart showing infringement of all of the claims of ’330 Patent 

by Wismec’s “Reuleaux RX 200” vaporizer is attached as Exhibit 2.

75. A claim chart showing infringement of all of the claims of ’330 Patent 

by Joyetech’s “Cuboid” vaporizer is attached as Exhibit 3.  

76. For example, a summary of the infringement of Claim 1 of the ‘330 

Patent is provided as follows:

a. Preamble: The RX 200 and Cuboid devices are each personal 

vaporizers used to simulate smoking.  

 b. Element 1[a]: The RX 200 and Cuboid devices each contain 

control buttons (boxed in red) that provide a user input device that allows a user to 

select a wattage setting (boxed in yellow) from a plurality of wattage settings. In 

each device, the wattage setting corresponds to a power level in watts that is 

delivered to a heating element for vaporizing material during a simulated smoking 

session. Testing by Evolv’s technical expert witness confirms correspondence of a 

set power level to an actual power level employing multiple resistors of known 

resistance.
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Complaint for Patent Infringement 16

 c. Reuleaux RX 200 Cuboid

Element 1[b]: The RX 200 and Cuboid devices each contain a plurality of 

batteries (IMR 18650 3.7V / 3000MAH / 40A) that generate a power level 

delivered to the heating element. The power source is the sole source of power. 

Testing by Evolv’s technical expert witness confirms that the selected power level 

corresponds to the power delivered to the heating element.  

 d. Reuleaux RX 200 Cuboid

Element 1[c]: The RX 200 and Cuboid devices each contain control elements 

(generally boxed in red) that function as a power manager to perform the claimed 

aspects in the circuit. Testing by Evolv’s technical expert witness confirms accurate 

control based on the user input regardless of heating element parameters (e.g., 
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Complaint for Patent Infringement 17

actual resistance) and regardless of the state of the power source. This was shown 

by, e.g., varying resistance in testing to simulate changes in the heating element. 

 e. Reuleaux RX 200 Cuboid

77. On information and belief, the following vaporizer products directly 

infringe at least claim 1 of the ’330 Patent: Wismec Reuleaux RX 200, Wismec 

Presa Standard, Wismec Presa TC75W, Wismec Presa TC40W, Wismec 

VaporFlask series (including at least the Classic, Lite, and Stout models), Joyetech 

Cuboid, Joyetech eVic Series (including at least the VT, VTC, and VTC mini 

models), Joyetech eGrip Series (including at least the VT and OLED models), 

Joyetech eCom wattage controlled, Joyetech eMode, and Eleaf iStick series 

(including at least the Eleaf Mini iStick 10W, Eleaf Mini iStick 20W, Eleaf iStick 

20W, Eleaf iStick 30W, Eleaf iStick 50W, Eleaf iStick 100W, Eleaf iStick TC40W, 

Eleaf iStick TC60W, and Eleaf iStick TC100W models). 

78. More specifically, Joyetech and Wismec make, use, sell, offer to sell, 

supply, and/or cause to be supplied to retailers and end users at least the following 

vaporizers that contain technology disclosed and claimed in the ’330 Patent: 

Wismec Reuleaux RX 200, Wismec Presa Standard, Wismec Presa TC75W, 

Wismec Presa TC40W, Wismec VaporFlask series (including at least the Classic, 

Lite, and Stout models), Joyetech Cuboid, Joyetech eVic Series (including at least 

the VT, VTC, and VTC mini models), Joyetech eGrip Series (including at least the 

VT and OLED models), Joyetech eCom wattage controlled, Joyetech eMode, and 

Eleaf iStick series (including at least the Eleaf Mini iStick 10W, Eleaf Mini iStick 
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Complaint for Patent Infringement 18

20W, Eleaf iStick 20W, Eleaf iStick 30W, Eleaf iStick 50W, Eleaf iStick 100W, 

Eleaf iStick TC40W, Eleaf iStick TC60W, and Eleaf iStick TC100W models), and 

the circuit boards contained within each of them, (collectively, vaporizer products 

and circuit boards are “Accused Products”). 

79. Upon information and belief, all of the Accused Products specified in 

paragraph 78 of this Complaint infringe a least claim 1 of the ‘330 Patent. 

80. Defendants’ infringement of claims 1-23 of the ’330 Patent has injured 

Evolv and will cause irreparable injury in the future unless Defendants are 

preliminarily and permanently enjoined from further infringement.  

FIRST CLAIM FOR RELIEF 

(Infringement of U.S. Patent No. 8,820,330) 

81. Evolv re-alleges and incorporates by reference the foregoing 

paragraphs 1-80 as though fully set forth herein. 

82. Joyetech USA has directly infringed and continues to infringe all 

claims of the ’330 Patent in violation of 35 U.S.C. § 271(a), by importing into the 

United States, and by offering to sell, selling, supplying, using, and/or causing to be 

used within the United States, devices and/or systems that embody or practice the 

inventions claimed in the ’330 Patent, including the Accused Products.

83. Joyetech USA has indirectly infringed, and continues to infringe, 

within the United States, all claims of the ‘330 Patent in violation of 35 U.S.C. § 

271(b), with prior knowledge of the ‘330 Patent and with the specific intent that the 

acts of “selling” by other retailers, “making” by manufacturers, and “using” by 

consumers, which Joyetech USA induces, would infringe all claims of the ’330 

Patent.

84. Joyetech USA has also indirectly infringed all claims of the ‘330 

Patent in violation of 35 U.S.C. § 271(c), within the United States, after importing, 

and with specific intent to cause infringement by others, by offering to sell to at 

least one U.S.-based third-party manufacturer of electronic vaporizers, circuit 

Case 8:16-cv-00459   Document 1   Filed 03/09/16   Page 19 of 24   Page ID #:19



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

B
A

K
E

R
 &

 H
O

ST
E

T
L

E
R

 L
L

P
 

A
T

T
O

R
N

E
Y

S 
A

T
 L

A
W

 
C

O
ST

A
 M

E
SA

 

Complaint for Patent Infringement 19

boards that Joyetech USA knows would contributorily infringe if “offered for sale,” 

“sold,” or “used,” as the circuit boards are a material part of the patented invention, 

especially made for an infringing use, and not a staple article or commodity of 

commerce without substantial non-infringing uses.   

85. Joyetech China and Wismec, within China, have also indirectly 

infringed all claims of the ‘330 Patent, each of them, pursuant to 35 U.S.C. § 

271(b), with prior knowledge of the ‘330 Patent and the specific intent to cause 

Joyetech USA within the United States to make infringing designs, import, offer for 

sale, and sell to retailers, manufacturers, and consumers the Accused Products, 

including the Wismec Reuleaux RX 200 and Joyetech Cuboid, with the specific 

intent that such induced acts would infringe.  With specific intent to cause 

infringement, Joyetech China and Wismec provided instructions regarding how to 

use the Accused Products, Accused Product specifications, and advertised 

infringing Accused Products within the United States, at least through their 

respective company websites.   

86. Additionally, after saturating the United States market with knock-offs 

for almost four months, Defendants, and each of them, finally conceded after 

prodding, that a license to avoid infringement was necessary.  Defendants’ Mr. 

Qian wrote in a March 7, 2016 e-mail, “[w]e have fully studied your patent with 22 

[sic] claimed rights.  How much do you need us pay for each licensed products…?”  

87. Evolv replied as follows in relevant part, “Evolv is not willing to sell 

or license its patent.  We are willing to continue to sell Wismec and Joyetech our 

boards, and to work with you to fulfill all of your needs [i.e., sell Evolv’s circuit 

boards in sufficient quantities].

88. The circuit board components included in the infringing Accused 

Products drive the demand for the entire product. 

89. As a result of Defendants’ infringement of the ’330 Patent by Joyetech 

China and Wismec, Evolv has been damaged, and will continue to be damaged, by 
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Complaint for Patent Infringement 20

Defendants’ conduct. Evolv is, therefore, entitled to such damages pursuant to 35 

U.S.C. § 284 in an amount that presently cannot be ascertained, but that will be 

determined at trial. 

90. Evolv has complied with the statutory requirement pursuant to 35 

U.S.C. § 287(a) of giving notice of the ’330 Patent to Wismec and Joyetech by 

identifying the patent number in advance of this lawsuit as described above. 

91. Upon information and belief, Defendants’ past and continued 

infringement of the ’330 Patent has been deliberate and willful, and this case is 

therefore an exceptional case, which warrants an award of treble damages and 

attorneys’ fees to Evolv pursuant to 35 U.S.C. § 285.  Each of the Defendants had 

advance knowledge of the ’330 Patent prior to the filing of this Complaint, and 

prior notice that Wismec and Joyetech’s proposed “low budget” 200-wattage 

vaporizer would infringe.  Notwithstanding Defendants’ prior knowledge of the 

patent and resulting infringement, Defendants chose to make the Accused Devices 

and caused within the United States importation, and the offer for sale, sale and use 

of the Accused Products without a license from Evolv, in order to drive demand 

away from 200-wattage vaporizer devices that contain Evolv’s DNA® 200 circuit 

boards, and to thereby injure Evolv’s profitability and ultimately drive Evolv from 

the marketplace. 

92. The direct and indirect infringement by Joyetech USA, and indirect 

infringement by Joyetech China and Wismec, has injured and continues to injure 

Evolv and will cause irreparable harm unless Defendants are enjoined from 

infringing the claims of the ’330 Patent. Accordingly, Evolv is entitled to 

temporary, preliminary, and/or permanent injunctive relief against each Defendant 

from further infringements pursuant to 35 U.S.C. § 283. 

WHEREFORE, Plaintiff Evolv prays for the following judgment and relief: 

a. entry of judgment that Joyetech USA, Inc. has directly and indirectly 

infringed the ’330 Patent pursuant to 35 U.S.C. § 271(a)-(c); 
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Complaint for Patent Infringement 21

b. entry of judgment that Joyetech (Changzhou) Electronics Co., Ltd., 

and Wismec Industry Co. Ltd., each of them, have indirectly infringed the ’330 

Patent pursuant to 35 U.S.C. § 271(b); 

c. entry of judgment that Joyetech USA, Inc., Joyetech (Changzhou) 

Electronics Co., Ltd., and Wismec Industry Co. Ltd., each of them, have willfully 

infringed the ’330 Patent;  

d. an order that Evolv is entitled to preliminary and permanent 

injunctions enjoining Joyetech USA, Inc., Joyetech (Changzhou) Electronics Co., 

Ltd., and Wismec Industry Co. Ltd., and their respective agents, servants, officers, 

directors, employees, affiliated companies, successors-in-interest, and persons or 

entities acting in concert with each of them from infringing directly or indirectly, 

inducing others to directly infringe, and/or contributing to the infringement of 

claims of the ’330 Patent; 

e. an order that Joyetech USA, Inc., Joyetech (Changzhou) Electronics 

Co., Ltd., and Wismec Industry Co. Ltd., each of them, provide an accounting and 

pay to Evolv damages in an amount adequate to compensate Evolv for Defendants’ 

infringement of the ’330 Patent, including damages for lost profits, but in no event 

less than a reasonable royalty, including up to treble damages for willful 

infringement pursuant to 35 U.S.C. § 284;  

f. an order that Joyetech USA, Inc., Joyetech (Changzhou) Electronics 

Co., Ltd., and Wismec Industry Co. Ltd., each of them, be ordered to file with this 

Court, and to promptly serve on counsel for Evolv, within twenty (20) days after 

entry of any injunction issued by the Court in this action, a sworn statement setting 

forth in detail the manner and form in which that Joyetech USA, Inc., Joyetech 

(Changzhou) Electronics Co., Ltd., and Wismec Industry Co. Ltd., each of them,  

have complied with the injunction; 

g. an order that Evolv is entitled to prejudgment and postjudgment 

interest and costs from each Defendant;
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Complaint for Patent Infringement 22

h. an order that this is an exceptional case under 35 U.S.C. § 285 

meriting that Evolv be awarded its costs, including its reasonable attorneys’ fees 

and other expenses incurred in connection with this action from each Defendant; 

and,

i. any other relief that the Court finds legal, just and equitable, as may be 

available under law or equity, and which the Court finds proper.

Dated: March 9, 2016    BAKER & HOSTETLER LLP 

By: /s/ R. Scott Feldmann    
 R. Scott Feldmann 

BAKER & HOSTETLER LLP 
R. SCOTT FELDMANN (SBN 169230) 

 sfeldmann@bakerlaw.com 
ANDREW A. WOOD (SBN 279403) 
awood@bakerlaw.com
600 Anton Boulevard, Suite 900 
Costa Mesa, CA 92626-7221 
Telephone: (714) 966-8862 
Facsimile: (714) 754-6611 

SHANNON V. McCUE (pro hac vice to be 
applied for)
smccue@bakerlaw.com 
DAVID E. KITCHEN (pro hac vice to be 
applied for)
dkitchen@bakerlaw.com
BRENDAN E. CLARK (pro hac vice to be 
applied for)
bclark@bakerlaw.com
BAKER & HOSTETLER LLP 
Key Tower 
127 Public Square, Suite 2000 
Cleveland, Ohio 44114-1214 
Telephone: (216) 621-0200 
Facsimile: (216) 696-0740 

Attorneys for Plaintiff 
EVOLV, LLC 
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DEMAND FOR JURY TRIAL 

Pursuant to United States District Court, Central District of California Local 

Rule 38-1, Plaintiff Evolv demands trial by jury in this action of all issues so 

triable.

Dated: March 9, 2016    BAKER & HOSTETLER LLP 

By: /s/ R. Scott Feldmann    
 R. Scott Feldmann 

BAKER & HOSTETLER LLP 
R. SCOTT FELDMANN (SBN 169230) 

 sfeldmann@bakerlaw.com 
ANDREW A. WOOD (SBN 279403) 
awood@bakerlaw.com
600 Anton Boulevard, Suite 900 
Costa Mesa, CA 92626-7221 
Telephone: (714) 966-8862 
Facsimile: (714) 754-6611 

SHANNON V. McCUE (pro hac vice to be 
applied for)
smccue@bakerlaw.com 
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FIG. 2 illustrates a sySlem that Imulagcs output for an 
cll'Clronic vapori7.cr. 

EU:CTRONIC V,\I>()IUZER TlI;\T 
SIM ULATES SMOKL"I,G WITIII>OWER 

CONTUO!. 

CROSS-REFERENCE TO RELArED 
APPLICATIONS 

F[G . .l illuslrnlcs a system that r<'-'gulates an output for an 
electronic vapori7.cr basl-d on an 11Clunl power output and a 

5 sekcled power oulpu!. 

-Ibis application chlims the benefit o f U.S. Provisiona l 
Application Sec. No. 6 1/553.129. fikd Oct. 28. 20J 1. and 
entitled "POWER REGULATED ELECrRONIC CIGA-

" RElTE CONTROLLER." '11K: entirely of the aforemen-
tioned application is incorporntcd herein by reference. 

SUMMARY 

"Ille subject innovation relates to a power rcgukncd eke- 15 
Ironic vaporizcr (or a component ~lI\dlor circllitry lhcff..'Of) for 
a smoking simulator device in which din.'C\ regulation o f the 
inpUl or output power provides a uniform and consistent user 
experience. The electronic vllpori:t.cr includes a heming cle­
ment. a power source that provides power to the heming 20 
clement. and a trigger component that activates the heating 
('Iemenllo vapori7..e a material from a cartridge fo rconsump­
lion (e.g .. inhale. smoke. and the like). Theclectronic vapor­
izer further includes a control component that is configured 10 
adjust the power source to I\.'gulatc a vaporiwlion of the 25 
material from the cartridge for a unifonll distribution 10 the 
user, wherein the adjustment is baSl-d upon a power output o r 
a power inpul from a componenl lo Ihe heating clemen!. 

[n an embodiment, a conlroller componenl for an eke· 
tronic vaporizer is provided. '1l1e control ler component for an 
eh..'Ctronic vaporizer d(.'Vice elm be us(.'(i 10 simuklte smoking. 30 
The controller componenl includes a firsl component config­
Ul\.'d 10 detemline an actulIl measun.'d power output to a 
hcatingcJemcn1.1ne controllercomponcnl includes a second 
component configured to control a power source thaI powers 
the hC3ting clenu;-nl bllsed on the actual measured power H 
output. 

In an embodiment. 11 controller component for an elec· 
Ironic vaporizer is provided. 11le control ler component for an 
elecl/unic vaporizer device can be used 10 simulate smoking. 
'nle controller component includ(."S a first Component confi g. 40 
ured to delcmlinean actual measurl.-d poWl'r input 10 a heuting 
clement. '!1iC conlroller component includes a SCl;:ond com· 
ponent configured to conlrol a power source that powers the 
heating clement based on the 1ICtuul mC3sured power input. 

In an embodimenl, a method is provided. 'Inc method cun 45 
control an electronic vllpori7er in a simulah.-d smoking 
d(.-vicc. The method includes selecting a power output value. 
measuring an actual power value for a hl"llting clement oflhe 
ell'Ctronic vaporizCf, ea kulat ing an output based on the power 
output value and the actual power value. and Ulilizing the SO 
output to drive a power vnlue for the heating clement of the 
electronic vapori7.er. 

'TIle following dl'Scription :md the alUlcxed dr:lwings sel 
forth in detail eertllin illustmtivc aspl'Cts oflhe claimed sub· 
jl'Ctm1111er.l11(."Seaspcctsnre indicative. however. o f but a f(.'W 55 
o f the various ways in whieh the principles of lhc innovalion 
may be employed and the claimed subjccI mailer is intendl'<l 
to include all such aSpl'Cts and theircquivalCll ts. Other advan­
tages and novel features of the claimed subject mailer will 
become apparent from the following dclaill'<l description of 60 
~he innovation whenconsidel\.-d in conjunction with lhedrnw. 
IIIg5. 

BRIEF DESCR[PTION OF TIlE DRAWINGS 

FIG. 4 illustrates a systemthm providl."S uniform control o f 
a hentillg clClllelll o f an electronic va(Xlrizcr based on 
dynamic mC3SllfClnelllS related to povo'er consumplion of the 
h~ting clement. 

FIG. 5 illustrates an electronic vapori7.er that simulates 
smoking with variable voltage control and a coupled po\\'er 
managl'"rlll'nt syslcnl. 

FIG, 6 ii!uslrates a circuit dillgrmn for power I\.'gulation in 
lLIl dectronic vaporizer. 

FIG.7 iIluslrates a eontrolloop di11grom 700 implementing 
power I\.'gulatioll for an eil'Ctronic vuporizcr. 

FIG. 8 illustrnll'S a flow chnrt diagr:nn of a method for 
controlling an eil'Clronic vaporizer bllSl..'<I on measurl-d (Xlwer 
OUl put of a heating clement. 

DETAILED DESCRIPTION 

'111e subject inoovalion pertains geneml ly 10 a control com­
ponent that regulates output of an electronic vajXlrizer that 
simulales smoking or inhaling of a material. The control 
componentmallagcs u power output to a hC1lting elemenl . In 
nn embodimcllt. u (Xlwerdetect component colll"<;\s a pardlll' 
elcr rela ted to the hcming clement to dclennine acmal power 
output thel\.'Of. Based on a SCil'Ctl'(i power output levcl and the 
aggn.'gated pnrameter(s). lhe control com(Xlneill dynamically 
adjus ts the a power outpul or 11 power input o f the jXlwer 
lK)urcc. 

'Inc claimed subject mailer is dl"SCribcd with reference to 
the drawillgs. wherein like refl'fence numerdls arc used to 
refer 10 like clements throughout. In the following descrip­
tion. for purposes of explanation. numerous specifIC details 
are sct forth 10 provide a thorough Undl'fSt1lnding of the sub· 
ject innovation. It nl.1y be evident. however, that the claimed 
subjecl matter may be prncticed withoullhese spccificdctai ls. 
[n other ill51.1nees. well-known stmcturcs and devices arc 
shown in block diagr:UlI foml to facilit<lte dl"Scribing the 
SUbject innovation. 

Features that arc described 1Uldlor illustrated wi lh respl'Ct 
to one embodimetl1 may be used in the S-.1me way or in a 
similar way in one or morc other embodiments andlor in 
combination wilh or instcOO of the fC3lUrcs of the other 
embodiments. 1licsc and funher aspects and fl"lltUrcs will be 
apparent with reference to the following description lind 
attached drawings. In lhe description and drawings, panicuklr 
embodimell\softhesubjl'Ct innovation have been disclosed in 
d .. 1uil as being indicntive of some o f the ways in which the 
principles oflhesubjl"(:t innovalion m.1Y be employed. but it is 
understood tlwt the subjl'Ct innovnlion is not limiled corre· 
s(Xlndingly in scope. Rather. the subjl.'Ct innovlliion includes 
all changes. modificntions and cquiV"dlents coming within Ihe 
scope of the claims appendl'Ci hereto. 'Inc accompanying 
illuslralions are cxamples of the subjcct disclosure, but the 
innovation can appear in various cmbodimellls depending on 
varying sleeve lengths and personal customiwtions that arc 
not illustrdtoo here. 

Of COUI"SC. those skilled in the an will 1"C\:0gnizc many 
modifications may be made to this configuration wilhout 
dcpurting from the scope or spirit o f the claimed subjcct 
mnller. Moreover. the word "cxemplary" is used herein 10 

FIG. I ii!ustrdtes a perspl'Ctive vi(.'Wofan cleclronic Vll(Xlf' 
ir.er thm simulates smoking. 

6S l\wun serving as an example. instance. or illustration. Any 
aspl'Ct or design described herein liS "cxcmplary" is not nec· 
essarily to be construl'(i as preferred or advantageous over 
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OIher aspects or designs. It should be emphasized that the 
term "compriscs/comprisins" when used in Ihis speci fication 

4 
rialthm allows the simulation of smoking or illhnlillg vapors 
from such material. 11le electronic vapori7.er 100 simulates 
sllloking without the ill efT<.'Cts such as odor. he::lhh risks, 
among olhers since vapor is inhaled or consumed rather than 

is taken 10 specify (he presence of slated Icalllft.'S. in1<."gcrs. 
sleps or components bUI docs not preclude the presence or 
addition o f one or more other fcatur(.'S. integers. steps. I;Otll­

poncnls or sroups thereof. 
5 ;;1chml smoke from the materi:!!. 

FIG. 1 illustrates an electronic vaporizer 100 thm simulmcs 
smoking or inlwling of a malcrilll that is vaporized. The 
electronic vaporizer 100 includes a casing lOS thaI houses 
components such as, blll nOll imilcd \0 a power source (dis- lIJ 

cussed in more detail below). The cll'Clronic vaporizer 100 
further includes a oonllC(:livc port 110 Ihnl is operative 10 
rl'Ccivc a cartridge 120 which contains a material for ,,<tpot­
ization and inhaling, wherein the cartridge 110 can include a 
mouth piece 130 on one end and n eOJUlector 140 on nn 15 
opposite end. A heating clement (discussed in more detail 
below)can be includ<.xi or incorpornted in the cartridge 120. [t 
is to be apprecinted and understood that the cnrtridge 120 
includes a heating clement which cnn be controlled by one or 
more components included within the electronic vaporizer 20 
100. Thus, nhhough the cartridge 120 nnd henting clement 
enn be a scparnte component or element of the electronic 
vapori7.er 100. control of the heating element can be ba.s<.-d on 
components includ<.-d within the electronic vapori7.er 100 . 
The cartridge 120 can physicaUy conn<.'Ct to the electronic 25 
vapori1..c r 100 vin the connective port 110 nnd the connector 
140. For instance. thc connector 140 and the conn<.'C tivc port 
110 cnn be n mnldfenmle connection, a threaded colUlection, 
nmong others. It is to be appreciated t1mt nny suitnble con· 
nective means can couple the cart ridge 120 to the electronic 30 
vapori7.er 100 .1nan embodiment. the connective port 110 can 

'Ibe eleclronic vapori1..cr 100 can usc hL-at 10 vaporize a 
materinl into n mist for inl1.1lntion oreonsumption. The mnle· 
rial can be conmined within the c:!rtridge 120. wherein the 
material can be. but is not lim ited to being. propylene glycol, 
glycerin-bas<.-d liquid solution, among others. The electronic 
vapori1..cr 100 can be a portable electronic lwnd-held device 
that vapori1.cs a mat<,'rial for inhaling by a uscr in which the 
inhaling and consumption simulates the act of smoking. 

The electronic vnporizer 100 can be portnble, self-con· 
tained device that cml vnry in size. slwpe, colors. and the like. 
In an embodiment. the ek'Clronie vapori7.cr 100 can be a 
cylindrical-based or f(.'Ctangular-b..1sed shaped device. Yet. 
any shape, sizc. dimensions, or material may be chosen with 
sound engineering judgment without departing from the 
intended scope of coverage of the embodiments of 1he subject 
inventioll.lnall embodiment. theelectrollic vnporizer 100 can 
be a reusable device with replaceable or refillnble compo­
nents. In another embodimt·nt. the elec1ronic vapori7.er 100 
can be disposable or with disposable components. 

It is to be appreciated tl1.1tthe subject innova1ion is not to be 
limitt-d to thc maK'ri~1! used or v:lporized with thc electronic 
vapori7.er 100 for personal inhaling or consumption. For 
instnnce, the material can be a liquid wi1h various flavors , 
nicotine. nicotine.free, various nicotine concentrations. 
nmong others. Moreover. the material can be :I marijuana­
bas<.xi material that can be vaporized for inhalation in relation 
10 medicinal purposes, for inslunee. 

As discusSL-d above. an electronic vaporizer (also referred 
to as an electronic cigarellc) call be a d<.'Vice consisting of a 
battery (e.g. , n power source) and a heating elemelll which is 
used 10 vnporize n flnvored. sometimes nicotine-containing 
fluid, plus n casing nnd user interfnee. Conventionnl elec­
tronic cigarelles contnin charging circuitry for the power 
source or voltage adjustments to change the fecI and quantity 

be II sLxi as nn on/off swilch 10 power on or power off Ihe 
ek'Ctronie vapori7.(>r 100. By way of elwmple and not limita­
tion. theconlK'Ctive port 110 can be twistL-d in a first dir<.'Ction 
(e.g .. clockwise) to turn on the electronic vnporizer 100 and J5 
twisted in a second direction (e.g .. coullIer-clockwise) to turn 
olTthe electronic vnporizer 100 . In nnother embodiment. the 
electronic vaporizer 100 can include a designated on/on' 
switch (not shown) tlwt can power on or power ofT the elec­
tronic V~!pori 7.(>r 100. 40 of vapor inlmled by the uscr. 'Inc following isan owrvicwof 

eOllventionaltechniques I1tilized Wi1h electronic cigarelles. 'lbe ek'Ctronic vnporizer 100 can further include a display 
40 that displnys or renders informmion. data , and the like. For 
instnnce. the display 40 cnn communicnte informntion such 
ns. a lel1er. a number. a symbol. n picture. a graphic. n rending. 
a measurement. a cUlTCnt. a vohage. a power output. a resis- 45 
tance. alllong others. The display 40 can be, for instance. an 
LED display. a backlit display. an LCD display. ~ I plasma 
disphly, ~ Imong others. In an el11bodim<,'nt. the display 40 can 
be a touchscreen thnt provides dma as well as receives nn 
input. A first inplll 150 can further be ineluded with the 50 
electronic vnpori7.er 100 in which the first input ISO initintes 
an output for user consump1ion (e.g .. inhaling. smoking. and 
the like). For example, the first input 150 Co.1n light up the 
display 40 ~uldlor activate ~I vapori1 .. 'ltion of the material in the 
cartridgc 120 for oonsumption. A second input ISO can bc 55 
nlso included with the elec1ronic vaporizer 100, wherein the 
second input 150 enn be for user input (e.g., dial. potentiom­
eter, selling colllrol, display 40 brightness, nmong others). 

'Inc electronic vapori7.er 100 simulates the :Ict of smoking 
by produeingan inhaled vapor bearing the physical scnsMion, 60 
appearance. and ottcn the flavor (e.g .. with or without nico­
tine content) of intwlt-d smoke. For inswnce. the eh..'Ctronic 
vnpori1..cr 100 cnn simulate the act of smoking tobacco, fln­
vorcd tobacco, Mu'assel. Shccslm. medicinal marijuana. 
among others. It is to be apprecimed that the mmerial that is 65 
smoked is not to be limitingon the subject innovation and th.at 
the ek'Clronic vaporizer 100 can be USL-d with a suitable mate-

Conventionnl heming elemellls uscd in electronic cig.1-
relies do not have stable rcsistnnces. Healing clements nre 
considered a consumable P.1rt in an eleclronic cigare1le. The 
resistance chang<.'S with tcmperdturc. so as the electronic 
cigarelle is used rcpca1<.'dly in a short period of time. the 
resistance will not be the same belwe<.'n lhe first output from 
the ek'etronie cigarelle ~U1d a h!1er output from the electronic 
cig.1relle. Further. the fluids or materials being vapori1..cd tend 
to leave n residue on the heating clement. This res idue is 
conductive. so ns the residue builds up, the overal1 rcsistnnee 
of thc heating clement changes (e.g .. the resistance of the 
heating clement varies over 1ime). Conv<"lltional electronic 
cig.1re\tcs arc powered by b:l11crics. usually lithium ion type. 
Lithiulll ion balle-rit'S can have a lully charged voltagc of 4.2 
volts , and a fully discharged voltage of3.0 volts. 

COllventionnl control circuitry can include a direct bnnery 
vol1.1ge. Conventionnl elec1ronic cigarcnes (e.g .. nlso referred 
to :IS e-cigarel1e) connect:1 hcnting clement to a power source 
dir<.'Ctly through a switch or a trigger component. 111is causes 
the voltage ofa h("dtingelclllent to vary. for instance. between 
4.2 volts and 3.0 volts for ~ I typical e-cigarelle with a power 
source (e.g., a lithium banery). Forexamplc, n resistive heater 
clement can vary between 3 olulls resistance nnd 2 OrullS 

resistance. depending on fnclors such as. but nOI limited to, 
age. tcmperature. material being vapori7.ed. and manufactur-
ing variation (e.g. material o f construction. composition of 
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materia ls. incollsislencil'S in cOlUlcctions, among others). 
'111iscan causca (X!wcr level in a hcalingclcmcill for a dirt'Clly 
connected power source \0 vary. for instance. between:l W3US 

and 9 WailS. without uscrcontrol resulting in a highly incon­
sistent user experience (e.g .. varying output. inconsistent 
vapori7 .. alion. among olhers). 

Conventional control circuitry can rt.'gublc voltage. Con­
ventional electronic clg3l'Cncs usc a controlled output voh­
ngc. generated with conunodil), switching or linear voltagc 
l1.'guJalors. 10 supply a constant voltage 10 (I ht'llting clemenl. 
For instance, conventional voltage coniroill-d elcctronic ciga. 
rettes nre either adjustable between. for instance. 4 vohs and 
6 vohs. or fixed al some OUlpUi voltage slich as , for instance, 

6 
power manager 230 can adjust the power source 210 directly 
Ulilizing:1II average power calculation. 

In another embodiment, the power Jllanager 230 can l.'On­
trol power to the heating clement 220 based on an actual 

5 meusurcd pow'-"r input of the !X>wer source 210. In such 
embodiment. the power mlmager 230 Can udjust a cnrrent 
from the power source 2 10 to generate a selected power 
output. In sllch embodiment. the power mmmger 230 can 
adjust a voltage from the power source 210 to generate a 

lIJ seil'CII.'(] power output. In such embodimenl. the power man­
ager 230 can adjust the power source 21 0 directly to geJlCrate 
u selected power output. III SUcil l'mbodiment. the power 
marmger 230 cun adjust the powcr source 210 direc tly utiliz-
ing an uverage power ,-"alculution 

In another embodiment. the power mUlwgcr 230 can adjust 
a duty cycle for the power source 210 to control the power 
output or power input to the heating clement 220. -Inc power 
man.1ger 230 can measure an actual power output for the 
hCltling clement 220 b.1scd on. for inslllnce. a current of the 

5 volts. Conventional VOlt;lgC controlled electronic cigarettes 15 
provide a tolerable uscr experience because a voltage is rcgu­
lah.'d for the output. For instance. a typical 5 volt voltage 
rl'Sulated electronic cig;lrel\e can have un output power some­
where betwccn 12.5 wulls if;1 heuting element has a n.'Sis­
tunce of 2 ohms, to 8.3 watts if a heater element has a rcsis­
t:mce o f 3 oluns.lliis rmlge of 12.5 watts to 8.3 wal1S impacts 

20 hCllting cielllCnt 220. a resistance of the heating clement 220. 
a voltage of the heating clement 220, average power inpul. 
average poweroUipul. power b.1Sed on etTiciencyof a ponion 
of circuitl)' or componenl. and/or any suitable manner in 
which power is ea1cul:lll.'d with one or more components_ A 

the vapor output of the device. 
'Inc subject innovation overcomes the above stated defi­

ciencies by providing an improved ekctronic control method 
for regula ting power dclivcn.'d to a h(:ating clement used by 
the cloctronie vuporiZl:r 100. thereby cOtllrolling the qUlLntity 
;md quulity of va!X>r produced by thc electronic VUpori7,cr 
100. All improved electronic vlLporizer power control system 
can direc tly control the output power generlLted in a helLting 
elemcnt. regardless of a resistance of a heating clement or 
state of a !X>wer supply, 'Ibis control results in a much more 
consistent user experience IUld unifonn output. 

25 seil"<:ted poweroutpUl can be identified, wherein thc sck"<:II.'d 
power outpul cun be u variuble value ddllll'(] by thc user. a 
pn..'(]dlned value. u s'-"t value. a cu1culation from u controlkr 
component of the ,-"Iectronic vaporizer, or a ,-"ombination 
thereof. The power mmmger 230 can adjust power to the 

30 heating clement 220 based on the aCIU.11 power output (e.g .. 
llleasun.'d power output) and/or the selected power outpUl. [n 
other words, if the actual pov,'eroutpUi of the healing clcment 
220 dilTcrs from Illl' sek"<:tl'd poweroutpul, the power oulpul FIG. 2 illuslrull'S u system 200 IhlLl munagl.'S output for Ihe 

ell"<:troni(.: vaporizer 100. Tne el(:ctronie vuporizer 100 
includes components that provide vaporization of u material J5 
for consumption for u lIser. The electronic vaporizer 100 
includes a power source 21 0 thai provides power to u hcuting 
clement 220. wherein the heating elemenl 220 genera tes heat 

of the power source 210 cun be adjusll.'(]. 
Inside hcuting elem('1lI 220. the hcat supplied performs 

three funct ions. First, the heat raises a temperarureof the nuid 
(e.g .. material to be vaporized for intmlation) to a boiling 
point. Second. the heat boils some o f the nuid or materiaL 
Third. the heat heats a resulting vapor above the boi ling point to vaporize a nwterial for a user 10 inhale or consume. As 

discussed, ullhough the heuting clenK'nt 220 is wilhin Ihe 
cartridgc (discussed in FlG. I). coutrol clln be included within 
the electronic vaporizer 100. It is to bellpprecillted and under­
stood that Ihe power source 210 cml be a butteI)', a Lithium 
Ion battery, a Universal Serial Bus (USB) power source. or a 
suitable power source th;lt powers the hcuting clement 220 . 
'111e eil"<:tronic vaporizer 100 further includes a trigger com­
ponent 240 Ihutllctivntes the heating c1cllll'nt 220 10 vuporize 
u materi;11 for user consumption. By wuy of cxumple and not 
limitation. the trigger component 240 can be nn input such as 
a bul1on, a dial, a touch screen. 1L proximity sensor_ a voice 
detection, a motion sensor_ a swilCh, a suction sensor_ a pres, 
sure sensor. a now sensor. <l pressure switch. or H combination 
thereof. 

·Ineeleclronic Vllporiz('r 100 furthl'rincludes;1 powermun­
ager 230 thul conlrols II power outpul or power illput 10 Ihe 
heating clement 220 via adjustment to the power souree 210_ 
wh('rein the adjustmell1 is based on a measured param('ter 
associatlxl wilh the heating elemelll 220 . In an embodimelll , 
the power manager 230 can control power to tlte hc.1ting 
clement 220 baSt.'(] on an :lclUul me;tsurcd power output of the 
power sourcc 210. In sueh embodiment. Ihe pow('r 1Il1Lnager 
230 e;1I\ udjust u currcnt from th(' pOWl'r source 210 10 gener-
ate a selected power OUipUI. In another l'xample. tlte power 
manager 230 can adjust a volwge from the power source 210 
to generate a selected poweroUlpUl. [n such embodiment, the 
power manager 230 can adjust the powcr source 210 directly 
to genera te a selected power OUtput . In such cmbodiment, the 

40 (e.g., boiling Icmpcruture) . Because Ihe hcnt of vuporiz;llion 
C.1n be hltgcr than the liquid specific llCat of the nuid or 
materiuL additional heuttransfer illlo the vapor is limited by 
a higher thermal resiswnce of the hcater-vapor interface. 
Additionally. the vapor is being drawn away from the helLting 

45 clcment 220 by suct ion cre.1I1.'d by thc uscr. rcsulting in .1 
m:tiority of the heal generated in the heating clement going to 
vuporizing the fluid or muteriul. Thercfore, by controlling Ihe 
power inPUI (e.g .. in walls) to the heuting clement 220, u 
quantity ofvlLpor produced CU ll be cOlllrolled. COlllro11ing the 

50 output based on power creates a unifonn, consistent user 
experience based on the regUlated outplll even us the helLting 
clcment 220 or the power source 210 ch:mgl.'S. dt.Yldes. 
among others. 

1be power munugcr 230 can mcusure or collect measure-
55 ments of IWo of thc fallowing: u healing clement l\.'Sistunce. 

an output voltage to the heating element 220, and an output 
current o f the heating element. From Ihese, all uClUul power 
OUiput of tile hcating elcmelll 220 can be calculated or mea­
sured by use of Ohm's law (e.g .. 

60 Voitage=Current-Resist;lIIce. or a variat ion thereof) and a 
dcfinitionofpoweroutput (e.g .. Power-Voltage·Current. oru 
vuriation th,-"reol). The power mllnug,-"r 230 cun din."<:tly con­
trol power to produce a regulated and uniform oUiput from the 
vaporization of thc matcrial from the hcating clement. In all 

65 embodiment. a comrolloopean be used (e.g._ fl>cdb.1c k. feed­
for"vurtl. among others) to dynamically control the power 
output to the heating clement 220 . 
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[n an embodiment, a direct power regulator eml be utilized 
in which the direct power rt.'gulalor uses a microcolltrollcr to 
measure a system properly or parameter, perform control in 
sol1warc, and then outpUl a control signal to a standard OC­
DC slnlctu!'C. such as a rcgulotor(c.g .. boost n",&ulalor. among S 
olhc~). II is 10 be apprl.."Ciatoolhat any suitable combination 
of hardware. software, orcircuill)' can be implemented with 
the subject inllovmion and the disclosed examples arc not to 
be limiting. For example, FIGS. 6 and 7 illustrate circuit 
diagrams for implementation o f the subjt"Ct innovation (dis- lIJ 

cussed in more detail below). In an embodiment, the power 
manager 2]0 ClU\ adjust 11 (IlrTenl from the power SOUf(:C 210 

8 
omput resistance. llle control componell1 320 Clill measure 
omput or input voleage and current. multiply thesc in soft­
ware. hardware. or <I combination Ihereof. The control com-
ponent 320 uses the result of the muitiplielliion <IS a resulting 
power signal lind provides such siSJllIl liS an input to II control 
loop in a converter (e.g .. OCIOC converter for instance). The 
control loop clln be implemented in sonware, Imrdware, anll ­
log hardware. or a combination thereof. 

nle control component 320 can usc 1) a measure or ealeu­
lation of an input power o f the heating clement or 2) a com­
binlllion of an inpUl voltage. an OUlput voltage. a current, 1I 
resisl(lnce. and 3) II cllkuJation or lIpproximation of II con-
verter elflCil,ncy to regulate output power. The I;onlroll;om­
ponent 320 can funher utilizell feedback or ICcdfoward thlll is 

to generate a sck-Cled power output. In an embodiment. the 
power manager 230 can adju~ t a vollage from the power 
source 2 1 0 10 generate a selected power output. 15 1I portion of sonware. 1I portion of hardware, a portion of 

analog hardware. or a combination thert:of. For instance. <I 
feedback, fccdfo["\.vard. or control loop could employ a 
sample rate between <I mnge o f 1 Hz to 2,500 1·17_ In aoother 

I! is to be <lpprcciated <lnd understood 111.<:11 power manager 
230 can be a single component (as depich.'<i) or parsed into 
sub-componenls (sce FIG. 3 for example). Power manager 
230 is illuslr.lted liS ~I stllnd-alone component solely liS lin 
example and is nOI to be limiting on the subject innovation. 20 
For instance. power manager 230 can be a stand-alone com­
ponent (as depicted), incorpormed into the powersourcc 210, 
incorporated into the trigger component 240. incorpora ted 
into the heating dement 220, inh.'gr.lted into legacy control 
system. coupled to a 1l-g..1cy control system, or a suitable 25 
combin.1lion ther(.'Of. 

FIG. 3 illustrates ~I system 300 thllt regulates an output for 
an electronic vaporizer based onan actual power output and a 
selected poweroutpul. The system 300 can be a power regu­
lator system in which the power mall<lger 230 includes a 30 
power detect component 3 10 and a control component 320 . 
The power dCK'Ct component 3 10 is configured to measutc Ht 
lcast one paramder ~lssoei~ltcd with thc hcating clement (il­
lust rated in FIG. 2) in which the at1cast one p.1rameter is used 
to measure aClllal power Oll1put of the heming element. By J5 
way of example and not limitat ion. the parameter can be a 
voltage of a heating elemelll (e.g .. received via the power 
source). a current of the heating clement. a resistance of the 
heating clement. a power output to the heating clement. a 
power input to the he~lting elemen!. lin lIvemge powcr. a 40 
power efficiency of a portion of circnitry or component used 
by the electronic vllporizcr, instantllneous output power. aver­
lIge input power. instml1aneous inpUl power, lIlllong others. 

The syslem 300 clln further include 1I slIfcty check bllsed 
upon measured P<lrameters (e.g .. voltage. power. curren!. a 45 
power input to the heating element, an aver-Ige power. a 
power efficiency of ~I portion of circuitry or component used 
by the eit-ctronie vaporizer, instantancous output power.lIvcr­
age inpUl power, instmtlaneous inpUl power. amongothers)of 
the electronic vaporizer and/or a component thereof. For 50 
instance. t!.1,ed on the detected parllllleters of the electronic 
vaporizer (via the power detec t eomponent3 1 O. for instance). 
the system 300 can be managed (e.g .. shut down. error nK'S­
sage displayed. time delay for usclllctivation. ~Imong others) 
in order to cnsure slifetyof lItle,lst oneofn user. ~I component! 55 
clement o f the electronic vaporizer, the electronic vapori7.cr. 
or a combination thereof. 

The control eomponent 320 is eonfigured to generate a 
control signal to the power source (shown in FIG. 2) in order 
to adjust or manage the actual power output (e.g .. Illeasut(:d 60 
power output). For instance. a power output Clill be adjusted. 
a power input C-.1n be lIdjusted. n voltllge clln be adjusted. a 
current can be adjusted, an average power can be adjusted, 
lImong others. 

'nle cont rol component 320 (e.g., also referred to as a 65 
regulator module) can output a controlled power level to the 
heater element, reg..1rdless of changes to the input voleage or 

embodiment, a 5.1mplc rnteof2.000 Hzcould be employed. [n 
lmother embodiment, a continuous analog system can bc 
employed. Still. a sample rate can be emploYl'<i with sound 
enginccring judgment without departing from the intended 
scope of coverage of the embodiments of the subject inven­
tion. 

The control component 320 can dyn.1miclilly updale a dis­
phly of the eit'Ctronic vllpori7.cr. wherein the disphly renders 
the outpul power provided \0 the 1K'<ltingclement. 'Ille control 
component 320 can calculme and/or display the resistHllce of 
the oUlpm helliing element (e.g .. displlly 10 user). The control 
componenl 320 can include an inpnt that allows the nser to 
adjust the regnlatl'<i output power k'\'el directly, wherein the 
input is at least OtiC of II potent iometer. pushbuuon. II voice 
comm~lnd , or a USl'r interface. 'rnc control componellt 32 0 clln 
lurthl..'I" be fixed to a specifk output power. 

FIG. 4 illuslrates 1I system 400 thllt provides uniforn] con­
trol of a heat ing clement of lin electronic vaporizer b.1sed on 
dynamic mellsurements relllled to power omput 10 the heliling 
clement. llte system 400 includes the power detec t compo­
nent 3 10 th.1t is configutl'<i to detect actual measurt.'<i power 
input or output. 'Ille power detect component 3 10 is further 
configured to clilculate an actual power output to the heating 
element. Furtheffitore. the system 400 includes the control 
component 3J 0 Ihal is configured to regulate a power OutpUl 
fromll power source (based upon the power detect component 
310) to regulate an output from the electronic vaporizer. 

lbe system 400 furthcr includes a user input 410. l lte user 
input 41 0 cnn be 1I selected power output in which the control 
component 320 adjusts the power output of the power sourt:e 
to target tile selecled power output. The uscr input 410 can be 
an input related to , but n01limited to. a sclling. a res istance 
level. a power level. an activmion of the heating element. a 
trigger for gener.ltion of output for inhaling. a security 
mechanism (e.g., a password. a thumbprint. 11 uniquc indicia, 
1I voice eomlllllnd. a p.1Ilern, among others). among others. 
The uscr input 41 0 c~m be a suitable input such as. but not 
limited to. a bUllon (press activated), a touch lIctivated bUlion. 
a !Ouch screen, a proximity detec tor, a mois11lre sensor. a 
temperature sensor. a suction sensor, a pressure swilCh. a 
pressure sensor. a flow sensor. among others. 

An adjust component 420 can be utilized with the conlrol 
component 320 to manulilly cll.1llge n selling related to Ihe 
ell'Ctronic vaporizer. l3y way of example and not limitation. 
the sel1ing can be a selected power output for the power 
source, type of matcrilll for vaporizmion and con~umption. 
lind the like. 

lbc system 400 can further include a display 430. 'Ibe tenl1 
display collectively refers to any component capable of pro-
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viding infomwlion \0 a user including audio. visual or laclile 
methods of <:onvcying infonllalion. In the example shown. a 
visual display is uscd.A suitahle visual display is one that can 
render a portion of a graphic. a lCllcr, a number. a symbol, a 
color. alllons others. '[ne visual displ:ly can be all LED S 

SCJ\.'Cll. a dol malrix screen. a Liquid erysl;l ] Display (LCD) 
scn::cn. a plasma ;;creen. a 10uch screen. a display with a 
flexible propeny. among others. The display 430 can convey 
information in rcullimc. For instance. the display 430 can 

" providcopcralillS condition infomlution 10 the user inchlding 
current (e.g .. current of healing clement. current of power 
source, and the like), volwge (e.g., voltage of the heating 
clement. voltage ortlle power soU!~e, and the like), resistance 
(e.g., I"t-"Sistance of the heating element. and the like), a power 15 
output (e.g .. a selected power output. a defined or fixed power 
output. a power output of the power source, a powcroutpUl to 
the hcating element, and the like). or a combination theR.'Of. 

FIG. 5 illustnttcs an cl(.'Ctronie vaporizcr 500 for simulating 
smoking with a control system that unifonllly regulates the 20 
hCllting clement. llie electronic vaporizer 500 includes the 
power souree 21 O. the heating element 220, the trigger com­
ponent 240. [t is to be appreciated that the heating clement 
220 can be included within a cartridge. Yet. the control system 
can be included within the e[(.'Ctronic vaporizer 500 or a 25 
component included or used therewith. For example. the con­
trol system can bc included within any suiwblc compollcnt or 
pan of the electronic vapori;r.er. llie electronic vaporizer 500 
mayor may not include a legacy control componcnt 5J O. For 
inst.mce, the cl(.'Ctronic vaporizer 500 can include the It·gacy 30 
control component 510. In another example. the electronic 
vaporizer 500 docs not include a COJltrol systcm or eOJllro[ 
circuitry. Thc legacy control componcnt 5 1 0 isa convcntiolk11 
cOlltrol module for the e[(.'Ctronic vaporizcr 500. 

'lbe control component 320 andlor the power detect com- J5 
ponent 310 can be utilized with the electronic vaporizer 500 
to include power output control to the lcg.1cy control compo­
nent 5 10. In an embodiment. the control component 320 
andlor the power detect component 310 can be retro-fitted to 
thc legacy control componcnt 510 to providc cnhanc(.'(i con- 40 
trol of output of an ek'Ctronic vaporizer. [n anothcr cmbodi­
ment, the control component 320 andlor the power dell'Ct 
component 310 can leverage at least one of the elements or 
components utilized in the electronic vaporizer. For instance, 
the control component 320 andlor the power detec t compo- 45 
nent 3 10 can utilize at least one of the power source 210. the 
l\I.'lIting clemcnt 220. or the trigger component 240 . Such 
rctro-filling enllbles thc k'g.acy control component 510 to bc 
enhanced 10 manage output o f the electronic vapori ;wr in a 
uniform manner bllsedon poweroutputto the hCllting element 50 
220. For eXlimple. the control component 320 andlor the 
power detL'Ct component 310 can be ineorpor.tted into the 
electronic vaporizer500. phys ically coupled to the electronic 
vaporizer 500. physiclilly lIttachcd 10 the electronic vaporizer 
500. ell..'Ctronically coupled to lit least oncofthc power sourcc 55 
210. the heating element 220. the legacy control component 
510, the trigger component 640, or 1I suilllble combination 
thereof. 

FIG. 6 illustrntes a circuit diagram 600 for power regulll­
tion in an clt:ctronic vaporizer. The circu it diappm 600 clln 60 
include a power source 6 1 O. 1I potcntiomcter for uscr adjust­
ment (e.g .. adjustment of a selected powcr output ). 1I micro­
controller 630, a switch 640 (e.g .• switch foruseractivalionof 
the electronic vaporizer), 1I display 650. a convener 660 (e.g .. 
a boost convener, and the like). lin output current sensor 670. 65 
'1lI output voltage sensor 680. and a heating clenK'nt 690. It is 
to be appl"t-'Ciated that the circuit diagram 600 is solely for 

10 
exemplary purposes only lind tl1m lIny suitllble vllrimion Clill 
be implemented in hardware. software. or 11 combination 
thereof. 

FIG. 7 illustrJ\L'S a control loop diagram 700 implementing 
power I"t-'g.ullition for lin e[(.'Ctronic vllporiz~"r. lbc circuit dill­
gram 700 ean include a power control input signal 702. lin 

onlolT control input signal 704. 1I measured resistance to 
output to displll)' 706. an error tenn for a control loop 708. 1I 
control loop 710 (e.g .. a propon ional integral type control 
loop. a feed forward control loop, among others), an output 
Pulse-Width Modulation (PWM) signal to regulator 712, a 
voltage sense with sell ling 1I1m eonditioning 714. a curf\."nt 
sensc with scaling lind conditioning 716. a calculated mea­
sured power signal 7 18. a clilculated IlICllSUl"t-'(i res istance 
siSlk11 720, lind a convener 722 (e.g .. a Imrdwllre boost con­
vener. anextemal to software hardware boost f(.'gulator. or the 
like). It is to be appreciall'(i that the circuit diagram 700 is 
solely for exemplary purposes only and that any suitable 
vllriation clln be implemcnted in hllrdw,lre, sofiw'IIt'. or 1I 
combinationthercof. 

The lIforementioned systems, components (e.g .. power 
manager, control component. power detect component. etc.). 
and the like have been described with respt.'Ct to interaction 
between several components :mdlor elements. It should be 
appreciaK-d that such devict.'S and elements can include those 
elements or sub-dcments spl'Cilied theR"in. somc orlhe speci­
lied elcments or sub-clemenIS. lIndior "ddition,ll clcments. 
Funher yet, one or more elements and/or sub·elements may 
be combined into a single component to provide aggrcg.1te 
functionality. "Ille clements lIIay 1Ilso interact with one or 
more other clements not specificall y described herein for the 
sake ofbrcvily, blll known by those of skill in the 1lI1. 

Funhcrmore. as will bcllpprecillted. various poniolls ofthc 
disclost.'(] systems above lind methods below clln include or 
consist o f lIt1ificial intelligence, machine lellming. or knowl· 
edge or mle-based components, sub-components, processes, 
means. methodologies. or mechanisms (e.g .• sllppon vector 
machines. neural networks. expcn systems. B,lyesian belief 
networks, fuzzy logic. data fusion engines. classifiers. among 
others). Such components, intcr alill. C'Ul lIutom,lte cenain 
m~'ChaniSIllS or processes perfOffiled thcreby to make por­
tions o f the systems and methods more adaptive as well as 
efficient and intelligent. By way of example and not limilll ­
tion. the power nmnllger 230 or one or more sub-components 
thel"t-'Of can employ such mechanisms to efliciently detenlline 
a poweroutpUl to approximate to an actual power of a heating 
clement associalt .. -d with an cleclronic vlIporizer. 

In view of thl' cx~'mplary systcms described supr.l. mcth­
odologies thm may be implemented in accordance with the 
disclosed subject matter will be better appreciated with ref­
erence to Ihe now chlln of FIG. 8. While for purposes of 
simplicilY of explanation. the methodology arc shown and 
dt."Scribt.-d as a series of blocks. it is to be understood :lIm 
lIpprcciated that the chlimed subject nllltter is not limited by 
the orderofthe blocks, as sollle blocks may occur in dilTerent 
orders andlor concurrently wi lh other blocks from what is 
depicted and deseribed herein. Moreover. not all i11ustntted 
blocks lIllly be required to implement the methods described 
hereinafter. 

FIG. 8 illustrates a flow chan diagram ofa method 800 for 
controlling an clectronic vllporizcr bllsed on measuRxi power 
output of ,L hCliting clcmcnt. At I"t-'fert"nce nwnerol 810. 1I 
power output vllllle is selected. At referencc numeral 820, an 
actlUll power vlllue for a heating clement of the electronic 
vllporizer is measured. At reference nllmernl 830, an output is 
calculatt.-d based on the power output V<Llue :LIId the actual 
power value. At reference nUlllerlil 840. an output amplifier is 
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utilized 10 gcnerntc the power value from the OUlpll1. Al ref­
erence numeral 850, the outpUi is mili1..cd \0 drive a power 
value for the healing clement of the ck'Clronic vaporizer. Ancl' 
reference numcml 850, the method 800 can continue 10 ref­
erence numeral S20 10 llleasure actual power for the hc.'\ting s 
clement. The method can further include displaying at leasl 
one of a selected power output a resistance of the healing 
clemenl in realtime. or the measured power OUlpUi to the 
healing clemenl in real lime. 

What has ix:cn d .. 'Scribed above includl'S examples o f the lIJ 

SUbjl'Cl innovation. 11 is, of course, not possible 10 describe 
every oonccjV'.Iblc combination of components or methodolo­
gies for purposes of describing thcclaimed subjcct malleI'. hut 
olle of ordinary sklll in the an may recognize thm many 
further combin:llions and permutations or the subject innova- 15 
tion are possible. Accordingly. the cl<limed subjl'Ct m<ll1er is 
intendl'<i to embrace all such "ltcrations. modifications. <lnd 
variations that fall within the spirit and scopeofthe appended 
claims. 

12 
the herein illustrated exemplary embodiment or embodi­
mentsofthe innovation. Inaddition. whilea particular fe<t1ure 
of the innovation may have bt.ocndeseribed above with rcsJK'Ct 
to only one or more of several i llustrated embodiments. such 
fcature may be combined wilh one or more olher katurcs of 
Ihe other embodiments. as mll)' be dl'Sired and advantageous 
for any given or particullLr applicmion. Although certain 
embodiments have been shown mid described. it is under­
stood that I.'quivalents 1md modifications falling within the 
sl'Ope of the appended claims will occur to others who arc 
skilled in the art upon the rc;ld ing and understanding of this 
sJX.'(;i fica tion. 

In addition. while a partieuhlr feature of the subjl'Ct inno· 
vmion may have been disc losed with respect to only one of 
severol implementations. such felLture Illay be combined with 
one or more other feMUlcs of the other implementations as 
may be desired and advantagl'Ous for any g iven or particubr 
applicat ion. Furthermore. to the extent that the tenllS 
"includes." "including:' "Iws:' "contlLins:' variants thetL'Of, 

20 ;lIld other similar words areused in either thedetailcd descrip. 
tion or the claims. these tenns arc intended to be inclusive in 

As used herein, the tl'rms "component" and "system:' as 
well as forms thereof arc intended to refer to a computer­
rel:lled entity. either hardware. a combination of hardware 
nnd software, sotiwnre. or software in exccution. For 
example. a component may be. but is not limited to being. a 
proCl'SS mnning on a procl'Ssor. a processor. an object. an 25 
instance. an executable. a threlld of eXl'CutiOll. 11 program. 
,md/or a computer. By wayofillustnttion. both lin applic.~tion 
mnningon a computcr lind the com pliler can be a component. 
One or more components lUay reside within a process and/or 
thre;ld of execlltion and a component may be localil'.cd on one 30 
computer and/ordistrihuk'<i bctwecntwo or moreeomputefS. 

'nle word "cxcmpt",')''' or vnrious fOnllS thcrcQf nrc u~cd 
herein to mean serving as an example. instance. or illustra· 
tion. Any aSJX.'Ct o r design dl'Scriblxl herein as "exemplary" is 
not necessarily to be constmed as preferred or advantageous J5 
over other aspects or designs. Furthennore, examples are 
provided solely for purposes o f clarity and understanding and 
are not meant to limit or restrict the claimed subjcct mal1eror 
relevant portions of this disclosure in any tll<mner. It is to be 
appfl'Ciated a myri;ld of ;ldditionlLl or alternate examples of 40 
varying scopccould hllve bl'Cn prl'Sentl.J , but have bl'Cnomit· 
ted for purposes of brevity. 

SpeeifIC embodiments of an ilUlOvation lLre disclosed 
herein. One of ordinary skill in the art will readily recognize 
that the innovation may have other applications in otherenvi· 45 
ronments. In fact. many cmbodiments and implementations 
lire possible. The following clllims lLre in no Wll)' inlCnded to 
limit the scope of the S\lbjet;:1 innovation to the specific 
embodimems described above. In lLrldition, allY recitation of 
"melLnS for" is intended 10 evoke a mealls-plus-function reltd· 50 
ing of an e lement and a clllim, whereas. lLny elements that do 
not ~pet;:i fic.111y usc the rec itation "mc.1ns for"'. arc not 
intendl'<i to be read as means.plus·function clements. even if 
the claim otherwise includes the word "means". 

1L mmliler simillLr 10 the tenll "comprising" lLS all open transi­
tion word without precluding any additional or o ther ell.'· 
ments. 

\Vhlll is claimed is: 
I . An ekctronic vaporizer d,-'Vice USl-cl 10 simulate smok· 

ing. comprising: 
a user input device configured to lLllow 1L user to select a 

wllnage sening from a plurality of wallage scnings. 
wherein the wattage selling corresponds to 11 power level 
in \WIIIS 10 bc delivcred 10 II hC<lling dcmcnt for vupor-
izing;! nwteri;!1 during 11 simulated smoking session: 

a power sourceconfigutL-cl to generate the power level to be 
delivered to the heming clement; mid 

a power manager opermively connccted to the user input 
device lLnd the power souree and configured to regtlllLte 
the power level deliven.-cl to the heating clement to sub· 
stantially the wattage selling during activation of the 
electronic vaporizer device. rcg.1rdk'Ss of heating de· 
ment parameters and a sta te of the power souree. to 
consistently cOlUrol a quantity and a quality of vapor 
produced by the electronic vlLporizer device. 

2. The elet;:tronic vaporizerdevice of cllLim I. furthercotl\­
prising a trigger component operatively connectL'(\ to the 
power manager and configured to activate the ell'Ctronic 
vaporizer device via the power mmwgcr. 

3. The ek'Ctronic vaporizer devin' of claim 2, wherein the 
trigger component includes at least one of all input from a 
lIser. 11 blll10n input, a voice conunand, atollch screen input 1L 
motion deteclion. a pressure switch. 1L pressllre sensor. a flow 
sensor, or a proximity sensor input. 

4. The electronic vaporizer device of claim I. wherein the 
power manager is configured to provide an input signal to the 

Although the subjl'Ct innovation lUIS been shown and 
described with respect to a certain preferred embodiment or 
embodiments, it is obvious that equivalent lLlterations and 
modificmions will occur to others skilled in the art upon the 
reading and understanding o f this specificmioll and the 
annexl.J drawings. In particular rl"g<:lrd to the various func· 
tions performed by thc above described clements (e.g .. com· 
ponents, cte.). the tcrms (includiug a rderence 10 a "melLns") 
used to deseribe such elements are intended to correspond, 
unless otherwise indicated. to any clement which performs 

55 power SOUrcl' to adjust at k'ilst one of a current or a voltage 
provided by the power source 10 regulate the power level 
delivered 10 the heating clement to substantiall)' the wmtage 
setting during activation o f the electronic vaporizer device. 

S. The clectronic vaporizer device of claim I. wherein the 
60 power manager is configured to adjust at IC'.Ist one of a current 

or a voltage output by the power source to regulate the power 
Icvel delivered to the heating clement to subst.1llti,tlly the 
waulLge sel1ing during activmion of the electronic vapori)'.!.'r 
device. 

the speci fied function of the described element (e.g .. that is 65 
functiolllll ly equivalent). even though not stntcturally equiva. 
lent to the disclosl'<i stnteture which perfOnllS the function in 

6, The electronic vaporizer device of ellLim I. wherein the 
power manager is configured to sense at le;lst one o f a current 
or a voltage applil'<i to the heating clement in rcallime. 
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7. The electronic vaporizer device of claim I. wherein the 
power manager is configured \0 dclcnninc a resistance orthe 
healing clement in realtime. 

8. TIle electronic vaporizer device of cbim I, fUl1hcrcom­
prising a disp[llY componeni opcralivdy canncct(..x\ to the S 
power IllUilllgcr and configured to displ3y a\ least one of the 
wmtage scuing. a realtime Wall output. a resistance of the 
[waling clement in real lime. a voltage applied to the heating 
clement in realtime. or a current applied \0 the healing cle­
ment in real time. " 

14 
15. 'llIe e!ectron.ic vllporizing system of claim II. wherein 

the electronic vaporizer device is configured as a ponable 
electronic hand-held device. 

16. 'Ille electronic vllporizing system of claim 11. wherein 
the ClIrtridge is configured to be connt'Cted to and discon­
nectt>d from the ek'Ctronic vapori7.cr device. 

17 . ·Ibe electronic vaporizing system of claim 11 . wherein 
the electronic vllporizcr device is configured to oonl1ect to and 
opcrnte with elll'tridges hllving heating clemcnts of difTerelll 
resistllllCCS. 

9. The electronic vaporizer device of claim I. wherein the 
power m(lllllgcr is configuwd to simultanoously mc,lsurc or 
sense al IcaSI IWO of 11 re~islancc of the healing dement, lin 
outpUi vohageoflhe heming element. and anoUlpUi current of 
the heating clement as part o f rcgulming the power level 
delivered to the heating element. 

10. '!lle electronic vaporizcr dt-viee of claim I, wherein the 
power manager is configured to simultancousl y control one of 

18. 'Ille elt'Ctronic vllporizing system of claim 11. wherein 
the electronic vllporizcr device is configuft>d to regulate. in 
real time, the power level delivered to the heating elemelll to 

15 <Ihout the wallage selling during activation of the electronic 
v,lporizer device. even liS the res istance 0 fthe heating clement 
changes. 

a resistance of the heating clement, lUl output voltage of the 
heating clement, and an output current of the hl'atiug clement 20 
while measuring another of the resistance of the heating ele­
mcn1. the output voltage of the heming clement. and the 
output current of the he:lling clement as part of regula ting the 
power level delivered to the heating clement. 

II. An ek'Ctronic vaporizing system used to simnlate 25 
smoking, comprising: 

19 . .'\ method to simubte smoking willl an clectronic 
V'lpori7.cr device and a cart ridge. comprising: 

regulatingll power level delivered to a hc.1ting clement of a 
canridge COlUiected to an electronic vllporizer device, 
for vnporizing 1I nmterilll within the cllrtridge during a 
simulated smoking session. substantially to a user-sc­
lected wattage sclling duringllctiV'"..Ition of the eltttronic 
vaporizer device to provide a consistent quantity and 
quality of \11pOr during the simullited smoking session. 

a cartridgc containing a heating clement for vaporizing a 
lllmerial for inhaling; 

an electronic vnpori7.crdevice opcrmively COtulected to the 
cartridgc. whcrein the electronic vaporizer dt-v icc is 
configured to: 

20. The method of claim 19. wherein the regulating of the 
power leveL delivered to the heating element. substantially to 
the user-selected wattage sel1ing is pcrfonlled in reliltime 

30 regardless o f 1I rcsistlillce of the hellting clcmelll of the ellr-
tridge. allow n user 10 sck'Cl n wnungc scning from a plurnlily of 

wat1<lgc sellings, wherein thc wa\lage selling corre­
spond~ to 11 power level in walls to be delivcn..x1to the 
heming elelllent for vaporizing the mmerial during a 
simulmed smoking session. 

genernte the power level to be delivered to the heating 
clement, and 

2 1. 'Ille method of claim 19, wherein the regulating o rthe 
power level, delivered to the heat ing elemellt. substantially to 

J5 the user-sek'Cted wanage scl1ing is pcrfonlled in real time 
n..'Sardle~s of a cllllnge in II res ist.11lCeofthe hellting clement of 
the cartridge during the simulated smoking session. 

regulate the power level to about the wallage sclling 
during activation of the electronic vaporizer device, 
even when the heating clement chllnges. to provide a 
consistent IIllpor during the simulated smoking scs-

22 .111e method of eillim 19. funher comprising displllying 
lit least one of the wattage setting. 1I resistance of the hellting 

40 clement. 11 vollllge applied to the heating clement. o r 11 current 
lIpplied to the heating clemen1. 

sion. 
12. The electronic vaporizing system of claim II , whcrein 

Ihe electronic vaporizer device is t'Onfignred to display at 45 

least one of the wallage sclling. 11 resistance of the heating 
clement in rcliltime. a voltage applied to the hcating ctelJlelll 
in realt ime. or 1I cum'nt upplil>d to the heating clement in relll 
time. 

.13 . The electronic vllporizing system of claim 11 , wherein 50 
the electronic vnporizerdeviee is configured to allow 1I user to 
activate the electronic v<lporizer device 10 initiate delivery of 
the power k-vel to the heating clemen1. 

14 , '!lle electronic vllporizing system of chlim 11 . wherein 
the cllrtridge is configured to allow a user to inhale a vapor- 55 

ized material produced inside the canridge. 

23 . An electronic IIllporizer device used to simulme smok-
ing. comprising: 

a power source configured to gC'nerlite ,I power k-vcl being 
a pre-programmed wal1age level to be delivcred to a 
hea ting e!emelll for vllpori7jng a materilll during a simu-
lated smoking st'Ssion: and 

a power m.1nager operatively connected to the power 
source and configured to regulate the power level deliv­
ered to the heating clement to substantially the pre­
progtammt>d wall:tge level during actilllltion of the elec­
tronic vllporizer device. regardless of heating clement 
p.1ramcter.; lind 1I state of the power source. to consis­
ten tly control a quantity and a qUlIlity of vapor produced 
by the electronic vaporizer device. 

• • • • • 
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’330 Patent Infringement Analysis – “Reuleaux RX200” 
 

Claim Limitation Joyetech’s Wismec Reuleaux RX200 

1. An electronic 

vaporizer device used 

to simulate smoking, 

comprising: 

The Reuleaux RX200 is a vaporizer 

device used to simulate smoking.  It is 

shown here with a cartridge (atomizer 

and consumable) attached. 

a user input device 

configured to allow a 

user to select a wattage 

setting from a 

plurality of wattage 

settings, wherein the 

wattage setting 

corresponds to a power 

level in watts to be 

delivered to a heating 

element for vaporizing 

a material during a 

simulated smoking 

session; 

The control buttons (boxed in red) on the Reuleaux 

RX200 device provide a user input device that allows a 

user to select a wattage setting (boxed in yellow) from 

a plurality of wattage settings.  The Reuleaux RX200 

buttons allow the user to select settings from 1 watt up 

to 200 watts in one tenth of one watt increments.  The 

pair of buttons is shown in red boxes in the picture of 

the board underlying the external controls.  The 

wattage is displayed after selection.   
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

 

 

 

Testing confirmed that the wattage setting corresponds 

to the power level in watts delivered to the heating 

element for vaporizing a material during a simulated 

smoking session. 

 

Testing of the RX200 to confirm correspondence of set 

power level to actual power level employed multiple 

resistors of known resistance.  The multiple resistors of 

known resistance model the resistance of the heating 

element and changes to resistance thereof.  The test 

equipment was electrically coupled with the component 

for attaching cartridges to the unit to place known 

resistors in the operational electrical path without 

disruption.  The tests accounted for resistance 

consequent to the testing setup.   

 

In an example testing iteration, with the device wattage 

set to 1.0 watts, the device was actuated.  With 0.311 

ohm resistance applied to the device, the output voltage 

generated by the device was .570 volts, and the 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

measured power was 1.045 watts, within engineering 

tolerances of the programmed value to be delivered.  

Repeating the test with a resistor at 0.398, 0.555 and 

1.052 ohms similar results were observed. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 
Voltage

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 

Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300

 

As the measured power is in the output path of the 

device, simulating the presence of a cartridge (e.g., 

atomizer), this is the power which would be delivered 

to the heating element of the cartridge. 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

a power source 

configured to generate 

the power level to be 

delivered to the heating 

element; and  

The power source is provided by the battery enclosure 

holding the batteries (e.g., three IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 

selected power level corresponds to the power 

delivered to the heating element.   

 

The micro-USB (universal serial bus) port, adjacent the 

control buttons and boxed in red, can also be used for 

battery recharging. 

 

 

a power manager 

operatively connected 

to the user input device 

and the power source 

and configured to 

The circuit board, which includes microcontrollers 

(generally boxed in red), functions as a power manager 

performing the claimed aspects in the circuit as 

demonstrated through testing. 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

regulate the power 

level delivered to the 

heating element to 

substantially the 

wattage setting during 

activation of the 

electronic vaporizer 

device, regardless of 

heating element 

parameters and a state 

of the power source, 

to consistently control 

a quantity and a 

quality of vapor 

produced by the 

electronic vaporizer 

device. 

 

 

The testing confirmed accurate control based on the 

user input regardless of heating element parameters 

(e.g., actual resistance) and regardless of the state of 

the power source.  This was shown by, e.g., varying 

resistance in testing to simulate changes in the heating 

element.  In the testing, the Reuleaux RX200 wattage 

set point was kept constant and different known 

resistors attached.  Values such as, e.g., the output 

voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

In addition to the variation of the resistance, it was 

observed during testing that the battery charge level 

decreased over time.  As shown in the graphs below, 

for which the measurements were taken over time as 

battery power decreased, the device power manager 

regulated wattage regardless of heating element and 

power source changes. 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 
Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

One Watt Setting 
1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 
Ten Watt Setting 

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300

 

These results are captured visually in the graphs below. 

 

 

Because power output is regulated to a consistent level, 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

quantity and quality of vapor would be consistent. 

2. The electronic 

vaporizer device of 

claim 1, further 

comprising a trigger 

component operatively 

connected to the 

power manager and 

configured to activate 

the electronic 

vaporizer device via 

the power manager. 

 

The external “Fire” 

button links to 

circuit board, 

providing a 

combination button 

input and electronic 

trigger (both boxed in red) for activation. 

3. The electronic 

vaporizer device of 

claim 2, wherein the 

trigger component 

includes at least one of 

an input from a user, a 

button input, a voice 

command, a touch 

screen input, a motion 

detection, a pressure 

switch, a pressure 

sensor, a flow sensor, 

The external “Fire” 

button links to 

circuit board, 

providing a 

combination button 

input and electronic 

trigger (both boxed in red) for activation. 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

or a proximity sensor 

input. 

4.  The electronic 

vaporizer device of claim 

1, wherein the power 

manager is configured to 

provide an input signal to 

the power source to 

adjust at least one of a 

current or a voltage 

provided by the power 

source to regulate the 

power level delivered to 

the heating element to 

substantially the wattage 

setting during activation 

of the electronic 

vaporizer device. 

The device power manager is the RX200 circuit board, 

partially boxed in red within the device housing. 

 

The device controls and testing indicate that the device 

power manager controls power source to change at 

least voltage to maintain the selected wattage level 

delivered to the heating element.  In particular, during 

testing, the measured voltage varied when different 

resistors were attached to maintain the selected wattage 

setting. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 
Ten Watt Setting 

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 
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Reuleaux RX200 Output Current vs. Load at a 
Setting of 1 W 
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Claim Limitation Joyetech’s Wismec Reuleaux RX200 

 

The tests performed and charts provided therefrom 

demonstrate practice of the claimed aspect, specifically 

providing an input signal to the power source to adjust 

at least one of a current or a voltage provided by the 

power source to regulate the power level. 

5.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to adjust at 

least one of a current or 

a voltage output by the 

power source to 

regulate the power level 

delivered to the heating 

element to substantially 

the wattage setting 

during activation of the 

The device power manager is the RX200 circuit board, 

partially boxed in red within the device housing. 

 

The device controls and testing indicate that the device 

power manager controls power source to change at 

least voltage to maintain the selected wattage level 

delivered to the heating element.  In particular, during 

testing, the measured voltage varied when different 

resistors were attached to maintain the selected wattage 

setting. 
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electronic vaporizer 

device. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 
Ten Watt Setting 

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300

 

 

 

The tests performed and charts provided therefrom 
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demonstrate practice of the claimed aspect, specifically 

adjusting at least one of a current or a voltage output by 

the power source to regulate the power level to the 

wattage setting. 

6.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to sense at 

least one of a current or 

a voltage applied to the 

heating element in real 

time. 

 

The voltage is sensed and shown on the display, boxed 

here in orange. 

Further, the RX200 circuit board acts as the device 

power manager and, as demonstrated through testing, 

varies at least the voltage to maintain a wattage 

selected by the user.  The graphs below demonstrate 

constant power with changing resistance and changing 

voltage with changing resistance. 
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7.   The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to determine 

a resistance of the 

heating element in real 

time. 

Resistance is determined in real time for power 

management as shown in the plots provided with claim 

6.  Resistance of the heating element is determined in 

real-time and displayed on the display, boxed in white 

below.
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8. The electronic 

vaporizer device of 

claim 1, further 

comprising a display 

component operatively 

connected to the power 

manager and 

configured to display at 

least one of the wattage 

setting, a real time watt 

output, a resistance of 

the heating element in 

real time, a voltage 

applied to the heating 

element in real time, or 

a current applied to the 

heating element in real 

time. 

The claimed display is present and boxed in red below 

on the RX200 circuit board.  The display is also visible 

comprising a portion of the exterior of the RX200 

device.  

 

The display provides at least one of the wattage setting 

(boxed in green above), the real time watt output 

(known to correspond within engineering tolerances to 

the wattage setting in accordance with testing), the 

resistance (boxed in white above), and the voltage 

(boxed in orange above).  The inset photo shows the 

display with wattage setting (1.0 W) and a real time 

resistance of the heating element (zero Ω with no 

cartridge attached), satisfying the claim elements. 

 

The graphs below showing values measured in device 

testing further reinforce the determination of values for 

display. 
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9.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to 

simultaneously measure 

or sense at least two of 

a resistance of the 

heating element, an 

output voltage of the 

heating element, and an 

output current of the 

heating element as part 

of regulating the power 

level delivered to the 

heating element. 

The RX200 circuit board must measure at least two of 

the resistance of the heating element, an output voltage 

of the heating element and an output current of the 

heating element as part of regulating the power level 

delivered to the heating element since power is a 

function of current, voltage and resistance.  No 

regulation can occur with fewer than these two 

variables determined by the device.  As demonstrated 

in the testing and shown in the tables and graphs above, 

the RX200 circuit board varied the output voltage in 

response to changes in the heating element resistance to 

maintain the selected wattage, necessarily practicing 

claim 9. 

10.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to 

simultaneously 

control one of a 

resistance of the 

heating element, an 

output voltage of the 

The device power manager (e.g., circuitry) practices at 

least controlling one of the output voltage and/or output 

current (the first sub-element of the claim) as shown 

below in the graphs of testing demonstrating constant 

power in view of changing voltage and resistance.   
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heating element, and 

an output current of 

the heating element 

while measuring 

another of the 

resistance of the 

heating element, the 

output voltage of the 

heating element, and 

the output current of 

the heating element as 

part of regulating the 

power level delivered 

to the heating 

element. 
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Simultaneously measurements are taken of at least one 

of the resistance, output voltage, and/or output current 
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(the second sub-element of the claim), as is necessary 

to effect regulation.  These values are also displayed as 

shown below, with resistance boxed in white and 

voltage boxed in orange. 

11.  An electronic 

vaporizing system used 

to simulate smoking, 

comprising: 

 

The Reuleaux RX200 (boxed in red) is 

a vaporizer device used to simulate 

smoking by providing power for 

vaporization.  It is shown here with a 

cartridge (e.g., atomizer and 

consumable, boxed in yellow) 

attached. 
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a cartridge containing 

a heating element for 

vaporizing a material 

for inhaling; 

 

The hardware port 

(boxed in red) 

accepts a cartridge.  

Electronic 

vaporizing systems 

and electronic 

cigarettes include the resistance element in the 

cartridge containing the material for vaporization.  

Such a cartridge is shown in the image relating to the 

preamble of claim 11, above. 

an electronic vaporizer 

device operatively 

connected to the 

cartridge, wherein the 

electronic vaporizer 

device is  configured to:

 

allow a user to select a 

wattage setting from a 

plurality of wattage 

settings, wherein the 

wattage setting 

corresponds to a power 

level in watts to be 

delivered to the heating 

element for vaporizing 

The control buttons on the Reuleaux RX200 device 

provide a user input device that allows a user to select a 

wattage setting (boxed in yellow) from a plurality of 

wattage settings.  The Reuleaux RX200 buttons allow 

the user to select settings from 1 watt up to 200 watts in 

one tenth of one watt increments.  The pair of buttons 

is shown in red boxes in the picture of the board 

underlying the external controls.  The wattage is 

displayed after selection.   
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the material during a 

simulated smoking 

session,  

 

Testing confirmed that the wattage setting corresponds 

to the power level in watts delivered to the heating 

element for vaporizing a material during a simulated 

smoking session. 

 

Testing of the accused device to confirm 

correspondence of set power level to actual power level 

employed multiple resistors of known resistance.  The 

multiple resistors of known resistance model the 

resistance of the heating element and changes to 

resistance thereof.  The test equipment was electrically 

coupled with the component for attaching cartridges to 

the unit to place known resistors in the operational 

electrical path without disruption.  The tests accounted 

for resistance consequent to the testing setup.   

 

In an example testing iteration, with the device wattage 

set to 1.0 watts, the device was actuated.  With 0.311 

ohm resistance applied to the device, the output voltage 

generated by the device was 0.570 volts, and the 
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measured power was 1.045 watts, within engineering 

tolerances of the programmed value to be delivered.  

Repeating the test with a resistor at 0.398, 0.555 and 

1.052 ohms similar results were observed. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 
Voltage

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 

Voltage
10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300

 

As the measured power is in the output path of the 

device, simulating the presence of a cartridge (e.g., 

atomizer), this is the power which would be delivered 

to the heating element of the cartridge. 

generate the power 

level to be delivered to 

the heating element, 

and 

The power source is provided by the battery enclosure 

holding the batteries (e.g., three IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 
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 selected power level corresponds to the power 

delivered to the heating element.   

 

The micro-USB (universal serial bus) port adjacent the 

control buttons can also be used for battery recharging. 

 

regulate the power 

level to about the 

wattage setting during 

activation of the 

electronic vaporizer 

device, even when the 

heating element 

changes, to provide a 

consistent vapor during 

the simulated smoking 

session. 

Testing confirmed accurate regulation based on the 

user input regardless of changes to the heating element 

(e.g., actual resistance).  This was shown by, e.g., 

varying resistance in testing to simulate changes in the 

heating element.  In the testing, the Reuleaux RX200 

wattage set point was kept constant and different 

known resistors attached.  Values such as, e.g., the 

output voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

As shown in the graphs below, the device power 
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 manager regulated wattage regardless of heating 

element changes. 

Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

One Watt Setting 
1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 
Ten Watt Setting 

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300
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Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 

12. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

display at least one of 

the wattage setting, a 

resistance of the 

heating element in real 

time, a voltage applied 

to the heating element 

in real time, or a current 

applied to the heating 

element in real time. 

The claimed display is present and boxed in red on the 

RX200 circuit board.  

 

The display is also visible comprising a portion of the 

exterior of the RX200 device.  The display provides at 

least one of the wattage setting (boxed in green), the 

real time watt output (known to correspond within 

engineering tolerances to the wattage setting based on 

testing), the resistance (boxed in white), and the 

voltage (boxed in orange).  The inset photo shows the 

display with wattage setting (1.0 W) and a real time 

resistance of the heating element (zero Ω with no 

cartridge attached), satisfying the claim elements. 
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13. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

allow a user to activate 

the electronic vaporizer 

device to initiate 

delivery of the power 

level to the heating 

element. 

 

 The external “Fire” 

button links to circuit 

board, providing a 

combination button 

input and electronic 

trigger (both boxed in 

red) for activation. 

14. The electronic 

vaporizing system of 

claim 11, wherein the 

cartridge is configured 

to allow a user to inhale 

a vaporized material 

produced inside the 

cartridge. 

 

The mouthpiece for inhalation, boxed 

in red, is shown at the end of the 

cartridge distal to the RX200. 
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15. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured as 

a portable electronic 

hand-held device. 

The RX200 is portable and hand-held. 

16.  The electronic 

vaporizing system of 

claim 11, wherein the 

cartridge is configured 

to be connected to and 

disconnected from the 

electronic vaporizer 

device. 

 

The hardware port 

accepts a removable 

and re-installable 

cartridge.  The port 

is threaded to allow 

connection and 

disconnection.  Electronic vaporizing systems and 

electronic cigarettes include the resistance element in 

the cartridge containing the material for vaporization.  

A cartridge is shown attached above (e.g., claim 15). 
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17.  The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

connect to and operate 

with cartridges having 

heating elements of 

different resistances. 

 

The RX200 includes 

a connection on its 

upper surface that is 

threaded to accept 

multiple cartridges 

having heating 

elements of different resistances.  The threaded 

connection and electrical connector are common to a 

variety of similar products.  Electronic vaporizing 

systems and electronic cigarettes include the resistance 

element in the cartridge containing the material for 

vaporization.  Varying resistance elements and the 

changing resistance of a resistance element through its 

service life are known in the art. 

18.  The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

regulate, in real time, the 

power level delivered to 

the heating element to 

about the wattage setting 

during activation of the 

electronic vaporizer 

device, even as the 

The RX200 (particularly, e.g., its circuit board, which 

includes microcontrollers generally boxed in red), is 

configured to practice the claimed regulation aspects in 

real time and while resistance of the heating element 

changes as demonstrated through testing. 

 

The testing confirmed accurate control based on the 

user input regardless of changes to the heating element 

(e.g., actual resistance).  This was shown by, e.g., 
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resistance of the heating 

element changes. 

varying resistance in testing to simulate changes in the 

heating element.  In the testing, the Reuleaux RX200 

wattage set point was kept constant and different 

known resistors attached.  Values such as, e.g., the 

output voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

As shown in the graphs below, for which the 

measurements were taken over time as battery power 

decreased, the device power manager regulated wattage 

regardless of heating element changes. 

 

Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

One Watt Setting 
1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 
Ten Watt Setting 

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300
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Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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19. A method to  

simulate smoking with 

an electronic vaporizer 

device and a cartridge, 

comprising: 

 

The RX200 practices the claimed 

method.  The RX200 (boxed in red) is 

a device used to simulate smoking by 

providing power for vaporization.  It is 

shown here with a cartridge (e.g., 

atomizer and consumable, boxed in 

yellow) attached. 

regulating a power 

level delivered to a 

heating element of a 

cartridge connected to 

an electronic vaporizer 

device, for vaporizing 

a material within the 

cartridge during a 

simulated smoking 

session, substantially 

to a user-selected 

wattage setting during 

activation of the 

electronic vaporizer 

device to provide a 

consistent quantity 

Users select the wattage using the RX200 control 

buttons, boxed below in red. 

 

 

 

The circuit board, which includes microcontrollers 

(generally boxed in red), functions as a power manager 

performing the claimed regulation aspects in the circuit 

as demonstrated through testing. 
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and quality of vapor 

during the simulated 

smoking session. 

 

The testing described confirmed accurate regulation 

based on the user input.  This was shown by, e.g., 

varying resistance in testing to simulate changes in the 

heating element.  In the testing, the Reuleaux RX200 

wattage set point was kept constant and different 

known resistors attached.  Values such as, e.g., the 

output voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings 

using different resistors of known resistance.  As 

shown in the graphs below, for which the 

measurements were taken over time as battery power 

decreased, the device power manager regulated wattage 

to the user setting. 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 
Voltage

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 
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Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300

 

 

Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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20. The method of 

claim 19, wherein the 

regulating of the power 

level, delivered to the 

heating element, 

substantially to the 

user-selected wattage 

setting is performed in 

real time regardless of 

a resistance of the 

heating element of the 

cartridge. 

 

The RX200 circuit board (generally outlined below in 

red and shown in the device housing) performs this 

function of the claimed device based on testing and 

circuit design. 

 

The testing confirmed accurate control based on the 

user input regardless of heating element resistance.  

This was shown by, e.g., varying resistance in testing to 

simulate changes in the heating element.  In the testing, 

the Reuleaux RX200 wattage set point was kept 

constant and different known resistors attached.  

Values such as, e.g., the output voltage were shown to 

change with the varying resistance to maintain constant 

wattage.   This test was performed at user selected 1 

watt and 10 watt settings.  As shown in the graphs 

above (e.g., claim 19), the device power manager 

regulated wattage regardless of heating element 

changes. 

 

21. The method of 

claim 19, wherein the 

regulating of the power 

level, delivered to the 

heating element, 

The RX200 circuit board (generally outlined below in 

red and shown in the device housing) performs this 

function of the claimed device based on testing and 

circuit design.   
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substantially to the 

user-selected wattage 

setting is performed in 

real time regardless of a 

change in a resistance of 

the heating element of 

the cartridge during the 

simulated smoking 

session. 

 

 

The testing confirmed accurate control based on the 

user input regardless of heating element resistance.  

This was shown by, e.g., varying resistance in testing to 

simulate changes in the heating element.  In the testing, 

the Reuleaux RX200 wattage set point was kept 

constant and different known resistors attached.  

Values such as, e.g., the output voltage were shown to 

change with the varying resistance to maintain constant 

wattage.   This test was performed at user selected 1 

watt and 10 watt settings.  As shown in the graphs 

above (e.g., claim 19), the device power manager 

regulated wattage regardless of heating element 

changes. 

 

Different wattages are set which correspond to actual 

power delivered to heating element in accordance with 

testing above.  The voltage (or temperature) selected 

are regulated to the target value regardless of other 

parameters during the smoking session, which is 

understood to include the entire time of device use 

rather than only during actuation (e.g., pressing the 

“Fire” button). 
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22. The method of 

claim 19, further 

comprising displaying 

at least one of the 

wattage setting, a 

resistance of the heating 

element, a voltage 

applied to the heating 

element, or a current 

applied to the heating 

element. 

 

The claimed display of variables is practiced by the 

RX200.  The physical component used for such 

displaying is present and boxed in red below on the 

RX200 circuit board.  

 

The display is also visible comprising a portion of the 

exterior of the RX200 device.  The display includes at 

least one of the wattage setting (boxed in green above), 

a resistance of the heating element in real time (boxed 

in white above), or a voltage applied to the heating 

element in real time (boxed in orange above).  The 

inset photo shows the display with wattage setting (1.0 

W) and a real time resistance of the heating element 

(zero Ω with no cartridge attached), satisfying the 

claim elements. 
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23. An electronic 

vaporizer device used 

to simulate smoking, 

comprising: 

 

The Reuleaux RX200 is a vaporizer 

device used to simulate smoking.  It is 

shown here with a cartridge (e.g., 

atomizer and consumable) attached. 

a power source 

configured to generate a 

power level being a 

pre-programmed 

wattage level to be 

delivered  to a heating 

element for vaporizing 

a material during a 

simulated smoking 

session; and 

The power source is provided by the battery enclosure 

holding the batteries (e.g., three IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 

selected power level corresponds to the power 

delivered to the heating element.   

 

The micro-USB (universal serial bus) port, boxed in 

red, adjacent the control buttons can also be used for 
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battery recharging. 

 

a power manager 

operatively connected to 

the power source and 

configured to regulate 

the power level 

delivered to the heating 

element to substantially

the pre- programmed 

wattage level during 

activation of the 

electronic vaporizer 

device, regardless of 

heating element 

parameters and a state 

of the power source, to 

consistently control a 

quantity and a quality of 

vapor produced by the 

electronic vaporizer 

device. 

 

The circuit board, which includes microcontrollers 

(generally boxed in red), functions as a power manager 

performing the claimed aspects in the circuit as 

demonstrated through testing. 

 

The testing confirmed accurate control based on the 

user input regardless of heating element parameters 

(e.g., actual resistance) and regardless of the state of 

the power source.  This was shown by, e.g., varying 

resistance in testing to simulate changes in the heating 

element.  In the testing, the Reuleaux RX200 wattage 

set point was kept constant and different known 

resistors attached.  Values such as, e.g., the output 

voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

In addition to the variation of the resistance, it was 

observed during testing that the battery charge level 
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decreased over time.  As shown in the graphs below, 

for which the measurements were taken over time as 

battery power decreased, the device power manager 

regulated wattage regardless of heating element and 

power source changes. 

 

Reuleaux RX200 
Measured 

Power Resistance 
Measured 
Voltage

1.045 0.311 0.570
1.045 0.398 0.645
1.066 0.555 0.769
1.072 1.052 1.062

 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 

 

Reuleaux RX200 

Measured 
Power Resistance 

Measured 
Voltage

10.303 0.311 1.790
10.252 0.398 2.020
10.292 0.555 2.390
10.352 1.052 3.300
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Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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Exhibit 3 

’330 Patent Infringement Analysis – Joyetech Cuboid 

 

Claim Limitations Joyetech Cuboid 

1. An electronic 

vaporizer device used 

to simulate smoking, 

comprising: 

The Cuboid is a vaporizer device used 

to simulate smoking.  It is shown here 

with a cartridge (e.g., atomizer and 

consumable) attached. 

a user input device 

configured to allow a 

user to select a wattage 

setting from a 

plurality of wattage 

settings, wherein the 

wattage setting 

corresponds to a power 

level in watts to be 

delivered to a heating 

element for vaporizing 

a material during a 

simulated smoking 

session; 

The control buttons (boxed in red) on the Cuboid 

device provide a user input device that allows a user to 

select a wattage setting (boxed in yellow) from a 

plurality of wattage settings. 
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The Cuboid buttons allow the user to select settings 

from 1 watt up to 150 watts (or more depending on 

firmware installed to circuit board) in one tenth of one 

watt increments.  The pair of buttons is shown in red 

boxes in the picture of the board underlying the 

external controls.  The wattage is displayed after 

selection.   

 

Testing confirmed that the wattage setting corresponds 

to the power level in watts delivered to the heating 

element for vaporizing a material during a simulated 

smoking session. 

 

Testing of the Cuboid to confirm correspondence of set 

power level to actual power level employed multiple 

resistors of known resistance.  The multiple resistors of 
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known resistance model the resistance of the heating 

element and changes to resistance thereof.  The test 

equipment was electrically coupled with the component 

for attaching cartridges to the unit to place known 

resistors in the operational electrical path without 

disruption.  The tests accounted for resistance 

consequent to the testing setup.   

 

In an example testing iteration, with the device wattage 

set to 1.0 watts, the device was actuated.  With 0.311 

ohm resistance applied to the device, the output voltage 

generated by the device was 0.573 volts, and the 

measured power was 1.056 watts, within engineering 

tolerances of the programmed value to be delivered.  

Repeating the test with a resistor at 0.398, 0.555 and 

1.052 ohms similar results were observed. 

 

Cuboid 
Measured 

Power Resistance 
Measured 
Voltage

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 
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Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

As the measured power is in the output path of the 

device, simulating the presence of a cartridge (e.g., 

atomizer), this is the power which would be delivered 

to the heating element of the cartridge. 

a power source 

configured to generate 

the power level to be 

delivered to the heating 

element; and  

The power source is provided by the battery enclosure 

holding the batteries (e.g., two IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 

selected power level corresponds to the power 

delivered to the heating element.  
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a power manager 

operatively connected 

to the user input device 

and the power source 

and configured to 

regulate the power 

level delivered to the 

heating element to 

substantially the 

wattage setting during 

activation of the 

electronic vaporizer 

device, regardless of 

heating element 

parameters and a state 

of the power source, 

to consistently control 

a quantity and a 

quality of vapor 

produced by the 

electronic vaporizer 

device. 

 

The circuit board, which includes a 

power manager realized through 

control elements (generally boxed 

in red), performs the claimed 

aspects as demonstrated through 

testing. 

 

The testing confirmed accurate 

control based on the user input regardless of heating 

element parameters (e.g., actual resistance) and 

regardless of the state of the power source.  This was 

shown by, e.g., varying resistance in testing to simulate 

changes in the heating element.  In the testing, the 

Cuboid wattage set point was kept constant and 

different known resistors attached.  Values such as, 

e.g., the output voltage were shown to change with the 

varying resistance to maintain constant wattage.   This 

test was performed at user selected 1 watt and 10 watt 

settings.  In addition to the variation of the resistance, it 

was observed during testing that the battery charge 

level decreased over time.  As shown in the graphs 

below, for which the measurements were taken over 

time as battery power decreased, the device power 

manager regulated wattage regardless of heating 

element and power source changes. 
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Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 
Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

These results are captured visually in the graphs below. 

 

 

Because power output is regulated to a consistent level, 
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quantity and quality of vapor would be consistent. 

2. The electronic 

vaporizer device of 

claim 1, further 

comprising a trigger 

component operatively 

connected to the 

power manager and 

configured to activate 

the electronic 

vaporizer device via 

the power manager. 

 

The external “Fire” button (boxed 

in red) links to circuit board, 

providing a combination button 

input and electronic trigger for 

activation. 

3. The electronic 

vaporizer device of 

claim 2, wherein the 

trigger component 

includes at least one of 

an input from a user, a 

button input, a voice 

command, a touch 

screen input, a motion 

detection, a pressure 

switch, a pressure 

sensor, a flow sensor, 

or a proximity sensor 

The external “Fire” button (boxed 

in red) links to circuit board, 

providing a combination button 

input and electronic trigger for 

activation. 

EXHIBIT 3, PAGE 89

Case 8:16-cv-00459   Document 1-3   Filed 03/09/16   Page 8 of 44   Page ID #:93



 

Claim Limitations Joyetech Cuboid 

input. 

4.  The electronic 

vaporizer device of claim 

1, wherein the power 

manager is configured to 

provide an input signal to 

the power source to 

adjust at least one of a 

current or a voltage 

provided by the power 

source to regulate the 

power level delivered to 

the heating element to 

substantially the wattage 

setting during activation 

of the electronic 

vaporizer device. 

The device power manager is the Cuboid circuit board, 

partially boxed in red. 

The device controls and testing 

indicate that the device power 

manager controls power source 

to change at least voltage to 

maintain the selected wattage 

level delivered to the heating 

element.  In particular, during 

testing, the measured voltage 

varied when different resistors 

were attached to maintain the selected wattage setting. 

Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 
Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310
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The tests performed and charts provided therefrom 

demonstrate practice of the claimed aspect, specifically 
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providing an input signal to the power source to adjust 

at least one of a current or a voltage provided by the 

power source to regulate the power level to the wattage 

setting. 

5.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to adjust at 

least one of a current or 

a voltage output by the 

power source to 

regulate the power level 

delivered to the heating 

element to substantially 

the wattage setting 

during activation of the 

electronic vaporizer 

device. 

 

The device power manager is the Cuboid circuit board. 

The device controls and 

testing indicate that the device 

power manager controls power 

source to change at least 

voltage to maintain the 

selected wattage level 

delivered to the heating 

element.  In particular, during 

testing, the measured voltage 

varied when different resistors were attached to 

maintain the selected wattage setting. 

Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 
Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310
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The tests performed and charts provided therefrom 

demonstrate practice of the claimed aspect, specifically 

providing an input signal to the power source to adjust 

at least one of a current or a voltage provided by the 

power source to regulate the power level to the wattage 

setting. 
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6.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to sense at 

least one of a current or 

a voltage applied to the 

heating element in real 

time. 

 

The voltage and current are 

sensed and shown on the 

display, with voltage boxed at 

left in orange and current in 

yellow. 

 

Further, the Cuboid circuit 

board acts as the device 

power manager and, as 

demonstrated through testing, varies at least the voltage 

to maintain a wattage selected by the user.  The graphs 

below demonstrate constant power with changing 

resistance and changing voltage with changing 

resistance. 
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7.   The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to determine 

a resistance of the 

heating element in real 

time. 

Resistance is determined in 

real time for power 

management as shown in the 

plots provided with claim 6.  

The resistance determined is 

also visible on the screen of 

the device (e.g., zero ohms 

with no cartridge, boxed in 

red at left). 

EXHIBIT 3, PAGE 97

Case 8:16-cv-00459   Document 1-3   Filed 03/09/16   Page 16 of 44   Page ID #:101



 

Claim Limitations Joyetech Cuboid 

8. The electronic 

vaporizer device of 

claim 1, further 

comprising a display 

component operatively 

connected to the power 

manager and 

configured to display at 

least one of the wattage 

setting, a real time watt 

output, a resistance of 

the heating element in 

real time, a voltage 

applied to the heating 

element in real time, or 

a current applied to the 

heating element in real 

time. 

 

The claimed display is present and boxed in red below 

on the Cuboid circuit board.  

  

The display is also visible comprising a portion of the 

exterior of the Cuboid device.  The display provides at 

least one of the wattage setting (boxed in green above), 

a real time watt output (which corresponds within 

engineering tolerances to the wattage setting in 

accordance with the testing), a resistance of the heating 

element in real time (boxed in white above), a voltage 

applied to the heating element in real time (boxed in 

orange above), or a current applied to the heating 

element in real time (boxed in yellow above).  The 

inset photo shows the display with wattage setting (1.0 

W), a real time resistance of the heating element (zero 

Ω with no cartridge attached), and a current applied to 

the heating element in real time (zero A with no 
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cartridge attached), satisfying the claim elements. 

 

The graphs below showing values measured in device 

testing further reinforce the determination of values for 

display. 
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9.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to 

simultaneously measure 

or sense at least two of 

a resistance of the 

heating element, an 

output voltage of the 

heating element, and an 

output current of the 

heating element as part 

of regulating the power 

level delivered to the 

heating element. 

 

The Cuboid circuit board must measure at least two of 

the resistance of the heating element, an output voltage 

of the heating element and an output current of the 

heating element as part of regulating the power level 

delivered to the heating element since power is a 

function of current, voltage and resistance.  No 

regulation can occur with fewer than these two 

variables determined by the device.  As demonstrated 

in the testing and shown in the tables and graphs above, 

the Cuboid circuit board varied the output voltage in 

response to changes in the heating element resistance to 

maintain the selected wattage, necessarily practicing 

claim 9. 
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10.  The electronic 

vaporizer device of 

claim 1, wherein the 

power manager is 

configured to 

simultaneously 

control one of a 

resistance of the 

heating element, an 

output voltage of the 

heating element, and 

an output current of 

the heating element 

while measuring 

another of the 

resistance of the 

heating element, the 

output voltage of the 

heating element, and 

the output current of 

the heating element as 

part of regulating the 

power level delivered 

to the heating 

element. 

 

The Cuboid power manager (e.g., circuitry) practices at 

least controlling one of the output voltage and/or output 

current (the first sub-element of the claim) as shown 

below in the graphs of testing demonstrating constant 

power in view of changing voltage and resistance.   
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Simultaneously 

measurements are taken 

of at least one of the 

resistance, output voltage, 

and/or output current (the 

second sub-element of the 

claim), as is necessary to 

effect regulation.  These 

values are also displayed 

as shown at left, with 

resistance boxed in white, voltage boxed in orange, and 

current boxed in yellow. 
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11.  An electronic 

vaporizing system used 

to simulate smoking, 

comprising: 

 

The Cuboid (boxed in red) is a device 

used to simulate smoking by providing 

power for vaporization.  It is shown here 

with a cartridge (e.g., atomizer and 

consumable, boxed in yellow) attached. 

a cartridge containing 

a heating element for 

vaporizing a material 

for inhaling; 

 

 

The hardware port (boxed in 

red) accepts a cartridge.  

Electronic vaporizing systems 

and electronic cigarettes include the resistance element 

in the cartridge containing the material for 

vaporization.  Such a cartridge is shown in the image 

relating to the preamble of claim 11, above. 
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an electronic vaporizer 

device operatively 

connected to the 

cartridge, wherein the 

electronic vaporizer 

device is  configured to:

 

allow a user to select a 

wattage setting from a 

plurality of wattage 

settings, wherein the 

wattage setting 

corresponds to a power 

level in watts to be 

delivered to the heating 

element for vaporizing 

the material during a 

simulated smoking 

session, 

The control buttons (boxed in red) on the Cuboid 

device provide a user input device that allows a user to 

select a wattage setting (boxed in yellow) from a 

plurality of wattage settings.  

 

  

The Cuboid buttons allow the user to select settings 

from 1 watt up to 150 watts (or more depending on 

firmware installed to circuit board) in one tenth of one 
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watt increments.  The pair of buttons is shown in red 

boxes in the picture of the board underlying the 

external controls.  The wattage is displayed after 

selection.   

 

Testing confirmed that the wattage setting corresponds 

to the power level in watts delivered to the heating 

element for vaporizing a material during a simulated 

smoking session. 

 

Testing of the Cuboid to confirm correspondence of set 

power level to actual power level employed multiple 

resistors of known resistance.  The multiple resistors of 

known resistance model the resistance of the heating 

element and changes to resistance thereof.  The test 

equipment was electrically coupled with the component 

for attaching cartridges to the unit to place known 

resistors in the operational electrical path without 

disruption.  The tests accounted for resistance 

consequent to the testing setup.   

 

In an example testing iteration, with the device wattage 

set to 1.0 watts, the device was actuated.  With 0.311 

ohm resistance applied to the device, the output voltage 

generated by the device was 0.573 volts, and the 

measured power was 1.056 watts, within engineering 
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tolerances of the programmed value to be delivered.  

Repeating the test with a resistor at 0.398, 0.555 and 

1.052 ohms similar results were observed. 

Cuboid 
Measured

Power Resistance 
Measured 
Voltage

1.056 0.311 0.573

1.042 0.398 0.644

1.057 0.555 0.766

1.050 1.052 1.051
 

The same test was performed with a selected wattage of 

10 watts.  Again the measured wattage corresponded to 

the selected wattage within engineering tolerances. 

Cuboid 
Measured

Power Resistance 
Measured 

Voltage
10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

As the measured power is in the output path of the 

device, simulating the presence of a cartridge (e.g., 

atomizer), this is the power which would be delivered 

to the heating element of the cartridge. 
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generate the power 

level to be delivered to 

the heating element, 

and 

 

The power source is provided by the battery enclosure 

holding the batteries (e.g., two IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 

selected power level corresponds to the power 

delivered to the heating element.  

 

 

regulate the power 

level to about the 

wattage setting during 

activation of the 

electronic vaporizer 

device, even when the 

heating element 

changes, to provide a 

consistent vapor during 

the simulated smoking 

session. 

 

Testing confirmed accurate regulation based on the 

user input regardless of changes to the heating element 

(e.g., actual resistance).  This was shown by, e.g., 

varying resistance in testing to simulate changes in the 

heating element.  In the testing, the Cuboid wattage set 

point was kept constant and different known resistors 

attached.  Values such as, e.g., the output voltage were 

shown to change with the varying resistance to 

maintain constant wattage.   This test was performed at 

user selected 1 watt and 10 watt settings.  As shown in 

the graphs below, the Cuboid power manager regulated 

wattage regardless of heating element changes. 
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Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

Ten Watt Setting 
10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

 

 

Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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12. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

display at least one of 

the wattage setting, a 

resistance of the 

heating element in real 

time, a voltage applied 

to the heating element 

in real time, or a current 

applied to the heating 

element in real time. 

The claimed display is present and boxed in red below 

on the Cuboid circuit board.  

  

The display is also visible comprising a portion of the 

exterior of the Cuboid device.  The display provides at 

least one of the wattage setting (boxed in green), a real 

time watt output (shown in testing to correspond to the 

wattage setting within engineering tolerances), a 

resistance of the heating element in real time (boxed in 

white), a voltage applied to the heating element in real 

time (boxed in orange), or a current applied to the 

heating element in real time (boxed in yellow).  The 

inset photo shows the display with wattage setting (1.0 

W), a real time resistance of the heating element (zero 

Ω with no cartridge attached), and a current applied to 

the heating element in real time (zero A with no 

cartridge attached), satisfying the claim elements. 
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13. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

allow a user to activate 

the electronic vaporizer 

device to initiate 

delivery of the power 

level to the heating 

element. 

 

The external “Fire” button (boxed 

in red) links to circuit board, 

providing a combination button 

input and electronic trigger for 

activation. 

14. The electronic 

vaporizing system of 

claim 11, wherein the 

cartridge is configured 

to allow a user to inhale 

a vaporized material 

produced inside the 

cartridge. 

 

The mouthpiece for inhalation, boxed 

in red, is shown at the end of the 

cartridge distal to the Cuboid. 
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15. The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured as 

a portable electronic 

hand-held device. 

The Cuboid is portable and hand-held. 

16.  The electronic 

vaporizing system of 

claim 11, wherein the 

cartridge is configured 

to be connected to and 

disconnected from the 

electronic vaporizer 

device. 

 

The hardware port accepts a 

removable and re-installable 

cartridge.  The port is threaded 

to allow connection and 

disconnection.  Electronic 

vaporizing systems and electronic cigarettes include the 

resistance element in the cartridge containing the 

material for vaporization. A cartridge is shown attached 

above (e.g., claim 15). 
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17.  The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

connect to and operate 

with cartridges having 

heating elements of 

different resistances. 

 

The Cuboid includes a 

connection on its upper 

surface that is threaded to 

accept multiple cartridges 

having heating elements of 

different resistances.  The threaded connection and 

electrical connector are common to a variety of similar 

products.  A cartridge is shown attached above (e.g., 

claim 15).  Electronic vaporizing systems and 

electronic cigarettes include the resistance element in 

the cartridge containing the material for vaporization.  

Varying resistance elements and the changing 

resistance of a resistance element through its service 

life are known in the art. 

18.  The electronic 

vaporizing system of 

claim 11, wherein the 

electronic vaporizer 

device is configured to 

regulate, in real time, the 

power level delivered to 

the heating element to 

about the wattage setting 

during activation of the 

electronic vaporizer 

device, even as the 

The Cuboid (particularly, e.g., its circuit board, which 

includes a power manager comprised of control 

elements generally boxed in red), is configured to 

practice the claimed regulation 

aspects in real time and while 

resistance of the heating element 

changes as demonstrated 

through testing. 

 

The testing confirmed accurate 

control based on the user input 

regardless of changes to the 

EXHIBIT 3, PAGE 114

Case 8:16-cv-00459   Document 1-3   Filed 03/09/16   Page 33 of 44   Page ID #:118



 

Claim Limitations Joyetech Cuboid 

resistance of the heating 

element changes. 

heating element (e.g., actual resistance).  This was 

shown by, e.g., varying resistance in testing to simulate 

changes in the heating element.  In the testing, the 

Cuboid wattage set point was kept constant and 

different known resistors attached.  Values such as, 

e.g., the output voltage were shown to change with the 

varying resistance to maintain constant wattage.   This 

test was performed at user selected 1 watt and 10 watt 

settings.  As shown in the graphs below, for which the 

measurements were taken over time as battery power 

decreased, the Cuboid power manager regulated 

wattage regardless of heating element changes. 

Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 
Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310
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Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent.  
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19. A method to  

simulate smoking with 

an electronic vaporizer 

device and a cartridge, 

comprising: 

 

The Cuboid practices the claimed 

method.  The Cuboid (boxed in red) is a 

device used to simulate smoking by 

providing power for vaporization.  It is 

shown here with a cartridge (e.g., 

atomizer and consumable, boxed in 

yellow) attached. 

regulating a power 

level delivered to a 

heating element of a 

cartridge connected to 

an electronic vaporizer 

device, for vaporizing 

a material within the 

cartridge during a 

simulated smoking 

session, substantially 

to a user-selected 

wattage setting during 

activation of the 

electronic vaporizer 

device to provide a 

consistent quantity 

and quality of vapor 

Users select the wattage using the Cuboid control 

buttons, boxed below in red. 
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during the simulated 

smoking session. 

 

The circuit board, which includes a 

power manager realized through 

control elements (generally boxed 

in red), performs the claimed 

aspects as demonstrated through 

testing. 

 

The testing described confirmed 

accurate regulation based on the user input.  This was 

shown by, e.g., varying resistance in testing to simulate 

changes in the heating element.  In the testing, the 

Cuboid wattage set point was kept constant and 

different known resistors attached.  Values such as, 

e.g., the output voltage were shown to change with the 

varying resistance to maintain constant wattage.   This 

test was performed at user selected 1 watt and 10 watt 

settings using different resistors of known resistance.  

As shown in the graphs below, the Cuboid power 

manager regulated wattage to the user setting. 

 

Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051
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Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

 

Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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20. The method of 

claim 19, wherein the 

regulating of the power 

level, delivered to the 

heating element, 

substantially to the 

user-selected wattage 

setting is performed in 

real time regardless of 

a resistance of the 

heating element of the 

cartridge. 

 

The Cuboid circuit board performs 

this function of the claimed device 

based on testing and circuit design. 

 

The testing confirmed accurate 

control based on the user input 

regardless of heating element 

resistance.  This was shown by, 

e.g., varying resistance in testing to simulate changes in 

the heating element.  In the testing, the Cuboid wattage 

set point was kept constant and different known 

resistors attached.  Values such as, e.g., the output 

voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

As shown in the graphs above (e.g., claim 19), the 

Cuboid power manager regulated wattage regardless of 

heating element changes. 

21. The method of 

claim 19, wherein the 

regulating of the power 

level, delivered to the 

heating element, 

substantially to the 

user-selected wattage 

setting is performed in 

The Cuboid circuit board performs 

this function of the claimed device 

based on testing and circuit design. 

 

The testing confirmed accurate 

control based on the user input 

regardless of heating element 

resistance.  This was shown by, 

Power Manager /
Power Regulator 

Power Manager /
Power Regulator 
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real time regardless of a 

change in a resistance of 

the heating element of 

the cartridge during the 

simulated smoking 

session. 

 

e.g., varying resistance in testing to simulate changes in 

the heating element.  In the testing, the Cuboid wattage 

set point was kept constant and different known 

resistors attached.  Values such as, e.g., the output 

voltage were shown to change with the varying 

resistance to maintain constant wattage.   This test was 

performed at user selected 1 watt and 10 watt settings.  

As shown in the graphs above (e.g., claim 19), the 

Cuboid power manager regulated wattage regardless of 

heating element changes. 

 

Different wattages are set which correspond to actual 

power delivered to heating element in accordance with 

testing above.  The voltage (or temperature) selected 

are regulated to the target value regardless of other 

parameters during the smoking session, which is 

understood to include the entire time of device use 

rather than only during actuation (e.g., pressing the 

“Fire” button). 
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22.  The method of 

claim 19, further 

comprising displaying 

at least one of the 

wattage setting, a 

resistance of the heating 

element, a voltage 

applied to the heating 

element, or a current 

applied to the heating 

element. 

 

The claimed display of 

variables is practiced by 

the Cuboid.  The 

physical component used 

for such displaying is 

present on the Cuboid 

circuit board.  The 

display is also visible 

comprising a portion of 

the exterior of the 

Cuboid device.  The display includes at least one of the 

wattage setting (boxed in green), a resistance of the 

heating element in real time (boxed in white), a voltage 

applied to the heating element in real time (boxed in 

orange), or a current applied to the heating element in 

real time (boxed in yellow).  The inset photo shows the 

display with wattage setting (1.0 W), a real time 

resistance of the heating element (zero Ω with no 

cartridge attached), and a current applied to the heating 

element in real time (zero A with no cartridge 

attached), satisfying the claim elements. 
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23. An electronic 

vaporizer device used 

to simulate smoking, 

comprising: 

 

The Cuboid is a vaporizer device used 

to simulate smoking.  It is shown here 

with a cartridge (atomizer and 

consumable) attached. 

a power source 

configured to generate a 

power level being a 

pre-programmed 

wattage level to be 

delivered  to a heating 

element for vaporizing 

a material during a 

simulated smoking 

session; and 

 

The power source is provided by the battery enclosure 

holding the batteries (e.g., two IMR 18650 3.7V / 

3000MAH / 40A batteries).  The power source is the 

sole source of power and the testing indicated the 

selected power level corresponds to the power 

delivered to the heating element.  
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a power manager 

operatively connected to 

the power source and 

configured to regulate 

the power level 

delivered to the heating 

element to substantially

the pre- programmed 

wattage level during 

activation of the 

electronic vaporizer 

device, regardless of 

heating element 

parameters and a state 

of the power source, to 

consistently control a 

quantity and a quality of 

vapor produced by the 

electronic vaporizer 

device. 

 

The circuit board, which includes a 

power manager realized through 

control elements (generally boxed 

in red), performs the claimed 

aspects as demonstrated through 

testing. 

 

The testing confirmed accurate 

control based on the user input regardless of heating 

element parameters (e.g., actual resistance) and 

regardless of the state of the power source.  This was 

shown by, e.g., varying resistance in testing to simulate 

changes in the heating element.  In the testing, the 

Cuboid wattage set point was kept constant and 

different known resistors attached.  Values such as, 

e.g., the output voltage were shown to change with the 

varying resistance to maintain constant wattage.   This 

test was performed at user selected 1 watt and 10 watt 

settings.  In addition to the variation of the resistance, it 

was observed during testing that the battery charge 

level decreased over time.  As shown in the graphs 

below, for which the measurements were taken over 

time as battery power decreased, the Cuboid power 

manager regulated wattage regardless of heating 

element and power source changes. 
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Cuboid 
Measured 

Power Resistance 
Measured 

Voltage
One Watt Setting 

1.056 0.311 0.573
1.042 0.398 0.644
1.057 0.555 0.766
1.050 1.052 1.051

 
Ten Watt Setting 

10.280 0.311 1.788
10.202 0.398 2.015
10.292 0.555 2.390
10.415 1.052 3.310

 

 

 

Because power output is regulated to a consistent level, 

quantity and quality of vapor would be consistent. 
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