US007401545B2

a2 United States Patent (10) Patent No.: US 7,401,545 B2
Hu et al. 45) Date of Patent: Jul. 22, 2008
(54) METHOD AND APPARATUS FOR 6,135,010 A 10/2000 Husted et al.
OPTIMIZING VARIABLE LIQUID 6,459,854 Bl  10/2002 Yoakim et al.
TEMPERATURES 6,460,735 B1  10/2002 Greenwald et al.
2001/0036497 Al 112001 Zeller et al.
75 . . R 2002/0129712 Al* 9/2002 Westbrook et al. ............ 99/279
(75)  Inventors: g[‘;g‘;‘l’l g“@?ﬁfﬁiﬁf’ﬁfgﬁs)c& 20020130137 AL* 92002 Greenwald etal. ... 222/54
g : ’ ? 2003/0207017 Al  11/2003 Apiscopa et al.
Us) 2004/0031395 Al* 22004 Wroblewski .....c.......... 99/281
. 2004/0197444 Al  10/2004 Halliday et al.
(73) Assignee: Nestec S.A., Vevey (CH)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject. to any dlsclalmer,. the term of this DE 1474732 471969
patent is extended or adjusted under 35 EP 0380 947 /1990
U.S.C. 154(b) by 619 days. EP 0512 470 11/1992
EP 0771 542 5/1997
(21)  Appl. No.: 10/983,671 EP 0935938 8/1999
. EP 1522 247 4/2005
(22) Filed: Nov. 9, 2004 Jp 2001061662 3/2001
Jp 2003225164 8/2003
(65) Prior Publication Data WO WO 02/076270 10/2002
WO WO 03/059778 7/2003
(51) Imnt.ClL * cited by examiner
A47J 31/00 (2006.01) . 99/ Primary Examiner—Reginald L Alexander
(52) US.CL .o 99/281; 99/280 (74) dttorney, Agent, or Firm—Borden Ladner Gervais LLP
(58) Field of Classification Search .................. 99/281,
99/282, 283, 280, 290 (57) ABSTRACT
See application file for complete search history.
(56) References Cited A method, apparatus, and related beverage profiles for on-

U.S. PATENT DOCUMENTS

demand heating of liquid used for beverage dispensing where
such heating is dynamically variable according to the appli-
cable profile. The apparatus includes a heating unit, elec-

5,093,897 A . 3/1992 Peteri et al. tronic controller, and sensing devices. A water tank supplies
2 ’322’23 i . lgi }ggg Egillmh """""""""""" 33222 the heating unit via a water pump controlled by the controller
5549.035 A * /1996 Wing-Chung .. 99/281 that géso contrlo(lis the hi:latmg unﬁ Feedba.ck. coil.tro}dloops
5738001 A * 4/1998 Liverani 99/283 provide contro .ata to the contro er to optimize 1qui tem-
5858437 A 1/1999 Anson peratures for a given beverage type in accordance with pre-
5941,163 A 8/1999 Park etal. determined profiles.
5,981,916 A * 11/1999 Griffithsetal. ............. 219/492
6,098,524 A 8/2000 Reese 7 Claims, 2 Drawing Sheets
- _r*
I—_ TEMP. FEEDBACK TC CONTROLLER —l
| e [ |
IAL I
| ELECTRONIC een | 70 ’
CONTROLLER SUPPLY
| HEATER ‘
PUMP POWER] ELECTRICAL
| GONTROL POWER }
PUMP
| 30— power ‘
’ SUPPLY ‘
WATER HEATER
| TANK |
180
| |
’ 161;
o HOT WATER ’
| e |
WATER] PUMP FEEDBACK
’ PUMP | ELECTRICAL ' @

} - POWER

WATER
FLOWMETER



