
Ex. 2011-0001

United States Patent [191 

Fleischhauer et al. 

[54] HEATER FOR USE IN AN ELECTRICAL 
SMOKING SYSTEM 

[75) Inventors: Grier S. Fleiscbhauer, Midlothian; 
Patrick H. Hayes, Chester; Constance 
H. Morgan, Chesterfield; Mohammad 
R. Hajaligol, Richmond; Michael L. 
Watkins, Chester; Walter A. Nichols, 
Richmond; David E. Sharpe, 
Chesterfield; Mary E. Counts, 
Richmond, all of Va. 

[73] Assignee: Philip Morris Incorporated, New 
York, N.Y. 

[21) Appl. No.: 426,165 

[22] Filed: Apr. 20, 1995 

Related U.S. Application Data 

[63] Continuation-in-part of Ser. No. 380,718, Jan. 30, 1995, 
which is a continuation of Ser. No. 118,665, Sep. 10, 1993, 
Pat. No. 5,388,594, and a continuation-in-part of Ser. No. 
943,504, Sep. 11, 1992, Pat. No. 5,505,214, which is a 
continuation-in-part of Ser. No. 666,926, Mar. 11, 1991, 
abandoned. 

[51] Int. Cl.6 
................................. HOSB 3/58; A24F 1/22 

[52] U.S. Cl. ____ 219/535; 219/539; 338/310; 
131/194 

[58] Field of Search ................................ 219/535-6, 538, 

[56) 

5,060,671 
5,093,894 
5,095,921 
5,224,498 
5,228,460 
5,235,157 
5,249,586 
5,274,214 
5,285,050 

219/539, 260; 392/390, 391; 131/194, 197; 
338/306, 310, 318, 319 

References Cited 

U.S. PATENT DOCUMENTS 

10/1991 Counts et al. ____ .. 131/329 
3/1992 Deevi et al. . 
3/1992 Losee et al. ............................ 131/194 
7/1993 Deevi et al ............................. 131/194 
7/1993 Sprinkel et al ......................... 131/194 
8/1993 Blackburn ......... ____ 219/268 

10/1993 Morgan et al .. 
12/1993 Blackburn .. -~~-···· 219/268 
2/1994 Blackburn ............................... 219/268 

I 1111111111111111 11111 111111111111111 lllll lllll lllll lllll 111111111111111111 
US005591368A 

[11] Patent Number: 

[45J Date of Patent: 

5,591,368 
Jan.7,1997 

5,322,075 6/1994 Deevi et al. ............................ 131/194 
5,353,813 10/1994 Deevi et al. ···--.. - ........ 131/194 
5,388,594 2/1995 Counts et al. . 
5,408,574 4/1995 Deevi et al .. 

FOREIGN PATEN'T DOCUMENTS 

64-17386 1/1989 Japan . 
WO95/02970 2/1995 WlPO . 

OTHER PUBLICATIONS 

Fen et al., "Cyclic oxidation of Haynes 230 alloy", Chapman 
& Hall, pp. 1514-1520 (1992). 
Reinshagen and Sikka, "Thermal Spraying of Selected Alu
minides", Proceedings of the Fourth National Thermal 
Spray Conference, Pittsburgh, PA USA, pp. 307-313 (4-10 
May 1991). 
Kutner, "Thermal spray by design", Reprint from Advanced 
Materials & Processes Incorporating Metal Progress, Oct. 
(1988). 

(List continued on next page.) 

Primary Examiner-Teresa J. Walberg 
Assistant Examiner-Sam Paik 
Attorney, Agent, or Finn-James T. Moore; James E. 
Schardt; Charles E. B. Glenn 

[57] ABSTRACT 

A provided heater comprises a supporting hub and a plural
ity of electrically resistive heater blades defining a recep
tacle to receive an inserted cigarette. Each blade comprises 
a first heater blade leg having a first end and a second end 
and extending at the first end from the supporting hub, a 
second heater blade leg having a first end and a second end, 
and a connecting section connecting the second end of the 
first leg and the first end of the second leg. The second end 
of the second leg extends toward the supporting hub and is 
electrically insulated therefrom. A resistive heating circuit is 
formed to heat the electrically resistive heater blade which 
in tum heats the inserted cigarette. The first and second legs 
are separated by a gap to permit entrainment of flavor 
substances into the heated cigarette upon drawing by a 
smoker. 
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