
Ex. 2010-0001

United States Patent [19J 

Hajaligol 

[54] INTERDIGITATED CYLINDRICAL HEATER 
FOR USE IN AN ELECTRICAL SMOKING 
ARTICLE 

[75] Inventor: Mohammad R. Hajaligol, Richmond, 
Va. 

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

[21] Appl. No.: 333,470 

[22] Filed: Nov. 2, 1994 

Related U.S. Application Data 

[63] Continuation-in-part of Ser. No. 224,848, Apr. 8, 1994, 
which is a continuation-in-part of Ser. No. 118,665, Sep. 10, 
1993, Pat. No. 5,388,594, which is a continuation-in-part of 
Ser. No. 943,504, Sep. 11, 1992, which is a continuation­
in-part of Ser. No. 666,926, Mar. 11, 1991, abandoned, 
which is a continuation of Ser. No. 12,799, Feb. 2, 1993. 

[51] Int. Cl.6 ................................. HOSB 3/58; A24F 1/22 
[52] U.S. Cl •....... , ................... 219/535; 219/553; 131/194 
[58] Field of Search ..................................... ,219/535, 542, 

219/552-553; 131/194, 197; 128/202.21, 
203.27; 338/310, 312, 320; 392/386 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,971,039 2/1961 Western .................................. 219/553 
4,503,319 3/1985 Moritoki ................................. 219/553 
4,732,168 3/1988 Resce ...................................... 131/194 
4,788,077 11/1988 Kang . 
5,060,671 10/1991 Counts et al. .......................... 131/329 
5,095,921 3/1992 Losee et al. ............................ 131/194 
5,157,242 10/1992 Hetherington .......................... 219/553 
5,224,498 7/1993 Deevi et al ..............•.............. 131/194 
5,235,157 8/1993 Blackbum ............................... 219/268 
5,249,586 10/1993 Morgan ................•..•.•........ 128/203.27 
5,274,214 12/1993 Blackburn ............................... 219/268 
5,285,050 2/1994 Blackbum ............................... 219/268 
5,322,075 6/1994 Deevi et al .. 
5,353,813 10/1994 Deevi ...................................... 219/553 
5,388,594 2/1995 Counts ............................... 128/203.27 

I 1111111111111111 11111 111111111111111 IIIII 111111111111111 111111111111111111 
US005530225A 

[lll Patent Number: 

[ 45] Date of Patent: 

5,530,225 
Jun.25,1996. 

OTHER PUBLICATIONS 

Amin "Arc Spray Coatings Using Inert Gases," TWI Bul­
letin 6, pp. 129-132, Nov./Dec. 1992. 
Blunt et al, "High Velocity Spraying for Electronic Sub­
strates," TWI Connect-World Centre for Materials Joining 
Technology, No. 40, Dec. 1992. 
Filmer et al, "Plasma Spray Deposition of Alumina-Based 
Ceramic," Ceramic Bulletin, vol. 69, No. 12, pp. 
1955-1958, 1990. 
Herman, "Coatings and Coating Practices," Advanced Mate­
rials & Processes, pp. 59-60, 84-85, Jan. 1990. · 
Herman, "Plasma-Sprayed Coatings," Scientific American, 
pp. 112-116, 1988. 
Herman, ''Plasma Spray Deposition Processes," MRS Bul­
letin, pp. 60-67, 1988. 
Sampath et al, "Microstructure and Properties of Plas­
ma-Spray Consolidated/l'wo-Phase Nickel Aluminides," 
vol. 25, pp. 1425-1430, 1991. 

(List continued on next page.) 

Primary Examiner-Teresa J. Walberg 
Assistant Examiner-Sam Paik 
Attorney, Agent, or Firm-Kevin B. Osborne; James E. 
Schardt; Charles E. B. Glenn 

[57] ABSTRACT 

A heater having a generally cylindrical or tubular configu­
ration comprised of a selected plurality of thermally con­
ductive heater blades and adjacent heat sink and aerosol 
barrier blades interposed between the heater blades to form 
an interdigitated structure. A respective gap is defined 
between a heater blade and an adjacent heat sink blade to 
prevent heat loss during an electrical pulse which heats the 
heater blade. During the subsequent cooling period and puff 
interval, the adjacent heat sink blades prevent heat from 
propagating to other parts of the aerosol generating tube, i.e., 
the cigarette. In addition to .the thermal function, the barrier 
blades also block the escape of moisture generated by the 
aerosol generating medium, thereby limiting the propagation 
of condensation. The respective gaps between the interdigi­
tated blades are defined to be wide enough to prevent heat 
losses during pulsing from a heater blade to adjacent blades 
yet small enough to prevent escape of significant amounts of 
vapor. 
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