
Page 1 of 55 FORD 1250

(12) United States Patent

Severinsky et al.

US007520353B2

(10) Patent N0.: US 7,520,353 B2

(45) Date of Patent: *Apr. 21, 2009 

(54)

(75)

(73)

(*)

(21)

(22)

(65)

(60)

(60)

(51)

(52)

(58)

POWERONWHEENEANESHAY-V,(HP)

HYBRID VEHICLE CONFIGURATION

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

Inventors:

Assignee: Paice LLC, Bonita Springs, FL (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 275 days.

This patent is subject to a terminal dis-
claimer.

Appl. N0.: 11/429,458

Filed: May 8, 2006

Prior Publication Data

US 2006/0231306 A1 Oct. 19, 2006

Related US. Application Data

Division of application No. 10/382,577, filed on Mar.
7, 2003, now Pat. No. 7,104,347, which is a division of
application No. 09/822,866, filed onApr. 2, 2001, now
Pat. No. 6,554,088, which is a continuation-in—part of
application No. 09/264,817, filed on Mar. 9, 1999, now
Pat. No. 6,209,672, said application No. 10/382,577 is
a continuation-in—part of application No. 09/392,743,
filed on Sep. 9, 1999, now Pat. No. 6,338,391.

Provisional application No. 60/100,095, filed on Sep.
14, 1998, provisional application No. 60/122,296,
filed on Mar. 1, 1999.

Int. Cl.

B60K 6/42 (2007.10)
US. Cl. .................... ISO/65.3; 180/652; 180/658;

903/930; 903/941; 701/22
Field of Classification Search ................ 180/65.2,

180/653, 65.8, 233; 903/930, 941; 701/22,
701/1 12, 1 13

See application file for complete search history.

 

 

4 MAXIMUM meme0 rower:
/ l— \157,

/ \60‘7/ “V
RELATIVE r—ua/

. / .
\ 195/. 2 met, /

meme

EDNSUMPT‘ON.
/ GAL/H9401/  

7.000 3,000 4.000
ENEMY: SPEED. (Rm)

Page 1 of 55

References Cited

U.S. PATENT DOCUMENTS

(56)

913,846 A 3/1909 Pieper

(Continued)

FOREIGN PATENT DOCUMENTS

DE 2517110 10/1975

(Continued)

OTHER PUBLICATIONS
>7

Winkelman et al, SAE paper 730511, “Computer Simulation . . .
(1973).

(Continued)

Primary ExamineriChristopher P Ellis
Assistant ExamineriVaughn T Coolman
(74) Attorney, Agent, or FirmiMichael de Angeli

(57) ABSTRACT

A hybrid vehicle comprises an internal combustion engine, a
traction motor, a starter motor, and a battery bank, all con-
trolled by a microprocessor in accordance with the vehicle’s
instantaneous torque demands so that the engine is run only
under conditions of high efiiciency, typically only when the
load is at least equal to 30% of the engine’s maximum torque
output. In some embodiments, a turbocharger may be pro-
vided, activated only when the load exceeds the engine’s
maximum torque output for an extended period; a two-speed
transmission may further be provided, to further broaden the
vehicle’s load range. A hybrid brake system provides regen-
erative braking, with mechanical braking available in the
event the battery bank is fully charged, in emergencies, or at
rest; a control mechanism is provided to control the brake
system to provide linear brake feel under varying circum-
stances.
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