
Page 1 of 20
FMC 1029

(12) United States Patent
Severinsky et al.

USOO6338391B1

US 6,338,391 B1

*Jan. 15, 2002

(10) Patent N0.:

(45) Date of Patent: 

(54) HYBRID VEHICLES INCORPORATING
TURBOCHARGERS

(75) Inventors: Alex J. Severinsky, Washington, DC
(US); Theodore Louckes, Holly, MI
(US)

(73) Assignee: Paice Corporation, Silver Spring, MD
(US)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

( * ) Notice:

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 09/392,743

(22) Filed: Sep. 9, 1999

Related US. Application Data
(60) Provisional application No. 60/122,296, filed on Mar. 1,

 

1999.

(51) Int. Cl.7 .................................................. B60K 6/04
(52) US. Cl. .............. 180/652; 60/602
(58) Field of Search ............................... 180/652, 65.3,

180/654, 65.8, 165; 60/706, 711, 716,
718, 602; 290/17, 40 R, 40 C; 322/16;

477/2, 3

(56) References Cited
U.S. PATENT DOCUMENTS

1,824,014 A 9/1931 Froelich
2,666,492 A 1/1954 Nims et al.
3,211,249 A 10/1965 Papst
3,454,122 A 7/1969 Grady, Jr.
3,502,165 A 3/1970 Matsukata

(List continued on next page.)
OTHER PUBLICATIONS

Simanaitis, “Electric Vehicles”, Road & Track, May 1992,
pp. 126—136.
Reynolds, “AC Propulsion CRX”,R0aa' & Track, Oct. 1992,
pp. 126—129.

\\0

 

 
 
  

 
 

 

 
 

Kalberlah, “Electric Hybrid Drive Systems . . . ”, SAE Paper
No. 910247, 1991.

Bullock, “The Technological Constraints of Mass,Volume,
Dynamic Power Range and Energy Capacity . . . ” SAE
Paper No. 891659 1989.

Electric and Hybrid Vehicle Technology, vol. SP—915, SAE,
Feb. 1992.

Wouk, “Hybrids: Then and Now”, IEEE Spectrum, vol. 32,
7, Jul. 1995.

Bates, “Getting a Ford HEV on . . . ”, IEEE Spectrum, vol.
32, 7, Jul. 1995.

King et al, “Transit Bus takes . . . ”, IEEE Spectrum, vol. 32,
7, Jul. 1995.

Yamaguchi, “Toyota readies gasoline/electric hybrid sys-
tem”,Aut0m0tive Engineering, Jul. 1997, pp. 55—58.
Wilson, “Not Electric, Not Gasoline . . . ” Autoweek, Jun 2,
1997, pp. 17—18.

Bulgin, “The Future Works, Quietly”, Autoweek, Feb. 23,
1998 pp. 12—13.

“Toyota Electric and Hybrid Vehicles”, a Toyota brochure.

Nagasaka et al, “Development of the Hybrid/Battery
ECU . . . ”, SAE paper 981122, 1998, pp. 19—27.

Primary Examiner—J. J. Swann
Assistant Examiner—David R. Dunn

(74) Attorney, Agent, or Firm—Michael de Angeli

(57) ABSTRACT

A hybrid vehicle comprising an internal combustion engine
controllably coupled to road wheels of the vehicle by a
clutch, and having a turbocharger that is operated only when
extra power is needed for a extended time, a traction motor
coupled to road wheels of said vehicle, a starting motor
coupled to the engine, both motors being operable as
generators, a battery bank for providing electrical energy to
and accepting energy from said motors, and a microproces-
sor for controlling these components, is operated in different
modes, depending on its instantaneous torque requirements,
the state of charge of the battery bank, and other operating
parameters. The mode of operation is selected by the micro-
processor in response to a control strategy.

15 Claims, 5 Drawing Sheets
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