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EAST Search History

/J. L./
07/30/2014

EAST Search History

EAST Search History (Prior Art)

Ref {{Hits {iSearch Query DBs Default iiPlurals jiTime

# Operator Stamp

A8 {4 ((measur$6 calculat$3 receiv$3) with US-PGPUB; #iOR ON 2014/07/29
power with consumption) and ((measur$6 {USPAT; 13:23
calculat$3 receiv$3) with waste with USOCR;
production) and ((determin$3 measur$6 FPRS; EPO;
calculat$3) with (ecological near2 JPO;
parameter)) DERWENT;

IBM_TDB

$49 i1 ((measur$6 calculat$3 receiv$3) with US-PGPUB {OR ON 2014/07/29
power with consumption) and ((measur$6 13:24
calculat$3 receiv$3) with waste with
production) and ((determin$3 measur$6
calculat$3) with (ecological near2
parameter))

S50 12  H((measur$6 calculat$3 receiv$3) with US-PGPUB {OR ON 2014/07/29
power with consumption) and ((measur$6 13:27
calculat$3 receiv$3) with waste with
production) and ((determin$3 measur$6
calculat$3) with parameter)

S51 20  {((measur$6 calculat$3 receiv$3) with US-PGPUB; §0OR ON 2014/07/29
power with consumption) and ((measur$6 {{USPAT 13:28
calculat$3 receiv$3) with waste with
production) and ((determin$3 measur$6
calculat$3) with parameter)

S52 i1 ((measur$6 calculat$3 receiv$3) with US-PGPUB; §OR ON 2014/07/29
power with consumption) and ((measur$6 {{USPAT 13:29
calculat$3 receiv$l) with (waste near2
production)) and ((determin$3 measur$6
calculat$3) with parameter)

S54 i1 ("702"/$.ccls. "705"/$.ccls.) and US-PGPUB §OR ON 2014/07/30
((measur$6 calculat$3 receiv$3) with 14:27
power with consumption) and ((measur$6
calculat$3 receiv$l) with (waste near2
production)) and ((determin$3 measur$6
calculat$3) with parameter)

S53 i ("702"/$.ccls. "705"/$.ccls.) and US-PGPUB; H§OR ON 2014/07/30
((measur$6 calculat$3 receiv$3) with USPAT,; 14:27
power with consumption) and ((measur$6 {{USOCR,;
calculat$3 receiv$3) with (waste near2 FPRS; EPO;
production)) and ((determin$3 measur$6 {JPO;
calculat$3) with parameter) DERWENT;

IBM_TDB

S56 i ("702"/$.ccls. "705"/$.ccls.) and US-PGPUB §OR ON 2014/07/30
(((measur$6 calculat$3 receiv$3) with 14:28
power with consumption) and ((measur$6
calculat$3 receiv$l) with (waste near2
production)) and ((determin$3 measur$6
calculat$3) with parameter)).cim.

SB5 i ("702"/$.ccls. "705"/$.ccls.) and US-PGPUB; §OR ON 2014/07/30
(((measur$6 calculat$3 receiv$3) with USPAT; 14:28
power with consumption) and ((measur$6 {{USOCR,;
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EAST Search History

calculat$3 receiv$3) with (waste near2 FPRS; EPO;

production)) and ((determin$3 measur$6 {{JPO;

calculat$3) with parameter)).clm. DERWENT;
IBM_TDB

L2 (G01D4/00 OR GO1R22/10 OR G07C5/02  {US-PGPUB OR ON 2014/07/30
OR Y02B70/343 OR Y04S20/34 OR 15:54
G08Q10/00 OR G0B6Q10/063 CR
G08Q10/0639 OR G06Q10/06393 OR
G06Q30/02).CPC. and ((measur$6
calculat$3 receiv$3) with power with
consumption) and ((measur$6 calculat$3
receiv$3) with (waste near2 production))
and ((determin$3 measur$6 calculat$3)
with parameter)

L1 (G01D4/00 OR GO1R22/10 OR G07C5/02  {US-PGPUB; {OR ON 2014/07/30
OR Y02B70/343 OR Y04S20/34 OR USPAT; 15:54
G08Q10/00 OR G0B6Q10/063 CR USOCR,;

G08Q10/0639 OR G06Q10/06393 OR FPRS; EPO;

G06Q30/02).CPC. and ((measur$6 JPC;

calculat$3 receiv$3) with power with DERWENT;

consumption) and ((measur$6 calculat$3 {{IBM_TDB

receiv$3) with (waste near2 production))

and ((determin$3 measur$6 calculat$3)

with parameter)

L7 Maso near2 Portabella near2 Alberto US-PGPUB; {jOR ON 2014/07/30

USPAT; 15:55
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L4 (G01D4/00 OR GO1R22/10 OR G07C5/02  {US-PGPUB {{OR ON 2014/07/30
OR Y02B70/343 OR Y04S20/34 OR 15:55
G08Q10/00 OR G0B6Q10/063 CR
G08Q10/0639 OR G06Q10/06393 OR
G06Q30/02).CPC. and (((measur$6
calculat$3 receiv$3) with power with
consumption) and ((measur$6 calculat$3
receiv$3) with (waste near2 production))
and ((determin$3 measur$6 calculat$3)
with parameter)).cim.

L3 (G01D4/00 OR GO1R22/10 OR G07C5/02  {US-PGPUB; {OR ON 2014/07/30
OR Y02B70/343 OR Y04S20/34 OR USPAT; 15:55
G08Q10/00 OR G0B6Q10/063 CR USOCR,;

G08Q10/0639 OR G06Q10/06393 OR FPRS; EPO;
G06Q30/02).CPC. and (((measur$6 JPC;
calculat$3 receiv$3) with power with DERWENT;
consumption) and ((measur$6 calculat$3 {jIBM_TDB
receiv$3) with (waste near2 production))

and ((determin$3 measur$6 calculat$3)

with parameter)).cim.

L9 7 and ((measur$6 calculat$3 receiv$3) US-PGPUB {OR ON 2014/07/30
with power with consumption) and 15:56
((measur$6 calculat$3 receiv$3) with
(waste near2 production)) and
((determin$3 measur$6 calculat$3) with
parameter)

L8 7 and ((measur$6 calculat$3 receiv$3) US-PGPUB; #OR ON 2014/07/30
with power with consumption) and USPAT,; 15:56
((measur$6 calculat$3 receiv$3) with USOCR;

(waste near2 production)) and FPRS; EPO;
((determin$3 measur$6 calculat$3) with JPC;
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EAST Search History

N g
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EAST Search History (I nterference)

parameter) |DERWENT;
IBM_TDB i

N
N
N
N
N
3

Ref {iHits iSearch Query DBs iiDefault iPlurals iiTime

# Operator Stamp

S58 {1 ("702"/$.ccls. "705"/$.ccls.) and (((measur$e HUS- CR ON 2014/07/30
calculat$3 receiv$3) with power with PGPUB 14:28

consumption) and ((measur$6 calculat$3
receiv$3d) with (waste near2 production)) and
((determin$3 measur$6 calculat$3) with
parameter)).cim.

S57 i1 ("702"/$.ccls. "705"/$.ccls.) and (((measur$e HUS- CR ON 2014/07/30
calculat$3 receiv$3) with power with PGPUB; 14:28
consumption) and ((measur$6 calculat$3 USPAT,;

receiv$3) with (waste near2 production)) and {UPAD
((determin$3 measur$6 calculat$3) with
parameter)).clm.

L6 it (G01D4/00 OR G01R22/10 OR G07C5/02 OR  {US- OR ON 2014/07/30
Y02B70/343 OR Y04520/34 OR G06Q10/00 OR {{PGPUB 15:55
G06Q10/063 OR Go6Q110/0639 OR
G068Q10/06393 OR G06Q30/02).CPC. and
(((measur$6 calculat$3 receiv$3) with power
with consumption) and ((measur$6 calculat$3
receiv$3d) with (waste near2 production)) and
((determin$3 measur$6 calculat$3) with
parameter)).cim.

5 i1 (G01D4/00 OR GO1R22/10 OR G07C5/02 OR  §US- OR ON 2014/07/30
Y02B70/343 OR Y04520/34 OR G08Q10/00 OR {PGPUB; 15:55
G08Q10/083 OR G0BQ10/0839 OR USPAT;

G06Q10/08393 OR G06Q30/02).CPC. and UPAD

(((measur$6 calculat$3 receiv$3) with power
with consumption) and ((measur$6 calculat$3
receiv$3) with (waste near2 production)) and
((determin$3 measur$6 calculat$3) with
parameter)).clm.

7/30/2014 4:04:58 PM
C:\ Users\ jle\ Documents\ EAST\ Workspaces\ 13054355.wsp
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EAST Search History

/J. L./
04/16/2014

EAST Search History

EAST Search History (Prior Art)

Ref {{Hits {iSearch Query DBs Default iiPlurals jiTime

# Operator Stamp

2 6 (G01D4/00 OR GO1R22/10 OR G07C5/02  {jUS-PGPUB;{OR ON 2014/04/16
OR Y02B70/343 OR Y04520/34 OR USPAT,; 20:18
G08Q10/0639 OR G06Q10/06393 OR USOCR,;

G06Q30/02).CPC. and ((energy power) FPRS;

near3 (consum$3 consumption)) and EPO; JPG;

((determin$3 measur$6 calculat$3) near3 {{DERWENT;

ecological near2 parameter) IBM_TDB

L3 #7 Maso near2 Portabella near2 Alberto US-PGPUB;iOR ON 2014/04/16

USPAT; 20:18
USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

L4 &7 3 and ((energy power) near3 (consum$3 US-PGPUB;OR ON 2014/04/16
consumption)) and ((determin$3 measur$6 {USPAT; 20:19
calculat$3) near3 ecological near2 USOCR;
parameter) FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

L5 #4 (G01D4/00 OR GO1R22/10 OR G07C5/02  jUS-PGPUB;{OR ON 2014/04/16
OR Y02B70/343 OR Y04520/34 OR USPAT,; 20:21
G08Q10/0639 OR G06Q10/06393 OR USOCR,;

G06Q30/02).CPC. and ((measur$6 FPRS;
calculat$3) with (energy power)) and EPO; JPO;
ecological and (waste near4 product$3) and{iDERWENT;
waste and ((energy power) near3 IBM_TDB
consumption) and ((determin$3 measur$6

calculat$3) near3 ecological near2

parameter)

L7 §16 i(G01D4/00 OR GO1R22/10 OR G07C5/02  {jUS-PGPUB;{OR ON 2014/04/16
OR Y02B70/343 OR Y04520/34 OR USPAT,; 20:41
G08Q10/00 OR G06Q10/063 OR USOCR,;

G08Q10/0639 OR G06Q10/06393 OR FPRS;
G06Q30/02).CPC. and ((measur$6 EPO; JPO;
calculat$3) with (energy power)) and DERWENT;
ecological and (waste near4 product$3) andijl BM_TDB
waste and ((energy power) near3

consumption)

L8 4 (G01D4/00 OR GO1R22/10 OR G07C5/02  jUS-PGPUB;{{OR ON 2014/04/16
OR Y02B70/343 OR Y04520/34 OR USPAT,; 20:42
G08Q10/00 OR G06Q10/063 OR USOCR,;

G08Q10/0639 OR G06Q10/06393 OR FPRS;
G06Q30/02).CPC. and ((measur$6 EPO; JPO;
calculat$3) with (energy power)) and DERWENT;
ecological and (waste near4 product$3) andijl BM_TDB
waste and ((energy power) near3
consumption) and ((determin$3 measur$6
calculat$3) near3 ecological near2
parameter)

¥ oy
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EAST Search History

L9

(G01D4/00 OR GO1R22/10 OR G07C5/02
OR Y02B70/343 OR Y04S20/34 OR
G08Q10/00 OR G0B6Q10/063 CR
G08Q10/0639 OR G06Q10/06393 OR
G06Q30/02).CPC. and ((measur$6
calculat$3 receiv$3 obtain$3) with (energy
power) with (consum$3 consumption)) and
((measur$6 calculat$3 receivd3 obtain$3)
with (waste near4 product$3)) and
((determin$3 measur$6 calculat$3) near3
ecological near2 parameter)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/04/16
20:45

L10

(G01D4/00 OR GO1R22/10 OR G07C5/02
OR Y02B70/343 OR Y04520/34 OR
G06Q10/00 OR G06Q10/063 OR
G06Q10/0639 OR C06Q10/08393 OR
G06Q30/02).CPC. and ((measur$6
calculat$3 receiv$3 obtain$3) with (energy
power) with (consum$3 consumption)) and
((measur$6 calculat$3 receiv$3 obtain$3)
with (waste near4 product$3)) and
((determin$3 measur$6 calculat$3) near3
ecological near2 parameter)

US-PGPUB

OR

ON

2014/04/16
20:45

L11

(G01D4/00 OR G01R22/10 OR G07C5/02
OR Y02B70/343 OR Y04520/34 OR
G06Q10/00 OR G06Q10/063 OR
G06Q10/0639 OR C06Q10/08393 OR
G06Q30/02).CPC. and (((measur$6
calculat$3 receiv$3 obtain$3) with (energy
power) with (consum$3 consumption)) and
((measur$6 calculat$3 receiv$3 obtain$3)
with (waste near4 product$3)) and
((determin$3 measur$6 calculat$3) near3
ecological near2 parameter)).cim.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/04/16
20:45

L12

(G01D4/00 OR G01R22/10 OR G07C5/02
OR Y02B70/343 OR Y04520/34 OR
G06Q10/00 OR G06Q10/063 OR
G06Q10/0639 OR C06Q10/08393 OR
G06Q30/02).CPC. and (((measur$6
calculat$3 receiv$3 obtain$3) with (energy
power) with (consum$3 consumption)) and
((measur$6 calculat$3 receiv$3 obtain$3)
with (waste near4 product$3)) and
((determin$3 measur$6 calculat$3) near3
ecological near2 parameter)).clm.

US-PGPUB

OR

ON

2014/04/16
20:45

L13

("702"/$.ccls. "705"/$.ccls.) and
((measur$6 calculat$3 receiv$3 obtain$3)
with (energy power) with (consum$3
consumption)) and ((measur$6 calculat$3
receivd3 obtain$3) with (waste near4
product$3)) and ((determin$3 measur$6
calculat$3) near3 ecological near2
parameter)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

OR

ON

2014/04/16
20:46

L14

("702"/$.ccls. "705"/$.ccls.) and
((measur$6 calculat$3 receiv$3 obtain$3)
with (energy power) with (consum$3
consumption)) and ((measur$6 calculat$3
receivd3 obtain$3) with (waste near4
product$3)) and ((determin$3 measur$6
calculat$3) near3 ecological near2
parameter)

US-PGPUB

OR

ON

2014/04/16
20:46

L15

3 and ((measur$6 calculat$3 receiv$3
obtain$3) with (energy power) with

US-PGPUB;
USPAT;

OR

ON

2014/04/16
20:47
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(consum$3 consumption)) and ((measur$6 {USOCR,;
calculat$3 receiv$3 obtain$3) with (waste {FPRS;
near4 product$3)) and ((determin$3 EPO; JPO;
measur$6 calculat$3) near3 ecological DERWENT;
near2 parameter) IBM_TDB

L16 i1 3 and ((measur$6 calculat$3 receiv$3 US-PGPUB {OR ON 2014/04/16
obtain$3) with (energy power) with 20:47
(consum$3 consumption)) and ((measur$6
calculat$3 receiv$3 obtain$3) with (waste
near4 product$3)) and ((determin$3
measur$6 calculat$3) near3 ecological
near2 parameter)

L17 44 ((measur$6 calculat$3 receivd3 obtain$3d) {US-PGPUB;HOR ON 2014/04/16
with (energy power) with (consum$3 USPAT; 20:47
consumption)) and ((measur$6 calculat$3 {USOCR,;
receivd3 obtain$3) with (waste near4 FPRS;
product$3)) and ((determin$3 measur$6 EPO; JPO;
calculat$3) near3 ecological near2 DERWENT;
parameter) IBM_TDB

L18 1 ((measur$6 calculat$3 receiv3 obtain$3d) US-PGPUB §OR ON 2014/04/16
with (energy power) with (consum$3 20:47
consumption)) and ((measur$6 calculat$3
receivd3 obtain$3) with (waste near4
product$3)) and ((determin$3 measur$6
calculat$3) near3 ecological near2
parameter)

S2 #1383  {((measur$6 calculat$3) with power) and US-PGPUB; OR ON 2014/04/15
(ecological near2 parameter) USPAT; 21:56

USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
3 y2 WO-02067152-%.did. US-PGPUB; {OR ON 2014/04/15
USPAT; 22:07
USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
S5 i "20040117240".pn. and ecological US-PGPUB;OR ON 2014/04/15
USPAT 23:13

S6 40 "20040117240".pn. and ({measur$6 US-PGPUB; §OR ON 2014/04/15
calculat$3) with power) USPAT 23:14

S7 i "20040117240".pn. and ((measur$6 US-PGPUB;iOR ON 2014/04/15
calculat$3) with (energy power)) USPAT 23:14

S8 i1 "20040117240".pn. and ((measur$6 US-PGPUB; HOR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:14
ecological

9 {0 "20040117240".pn. and ({measur$6 US-PGPUB; {OR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:24
ecological and (waste near4 product) and
waste

S10 i1 "20040117240".pn. and ((measur$6 US-PGPUB;OR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:25
ecological and (waste near4 product$3) and
waste

S11 40 "20040117240".pn. and ((measur$6 US-PGPUB;iOR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:26
ecological and (waste near4 product$3) and
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waste and ((energy power) near3
composition)

S12 40 "20040117240".pn. and ((measur$6 US-PGPUB;iOR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:26
ecological and (waste near4 product$3) and
waste and composition

S13 i1 "20040117240".pn. and ((measur$6 US-PGPUB;OR ON 2014/04/15
calculat$3) with (energy power)) and USPAT 23:28
ecological and (waste near4 product$3) and
waste and ((energy power) near3
consumption)

S14 4 ((measur$6 calculat$3) near3 power near3 H{US-PGPUB;OR ON 2014/04/15
consumption) and (environment near2 USPAT; 23:44
(power adj consuming adj (device unit) )) H#USOCR,;

FPRS;
EPO; JPG;
DERWENT;
IBM_TDB

S15 {4 ((measur$6 calculat$3) near3 power near3 {{US-PGPUB;OR ON 2014/04/15
consumption) and (ecological near2 USPAT; 23:46
parameter) USOCR;

FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
516 i1 13/054355 US-PGPUB; §OR ON 2014/04/15
USPAT,; 23:53
USOCR,;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
S17 {1 "20040117240".pn. US-PGPUB; OR ON 2014/04/15
USPAT 23:54

S18 §14  §(G01D4/00 OR GO1R22/10 OR G07C5/02  {US-PGPUB;:OR ON 2014/04/15
OR Y02B70/343 OR Y04S20/34 OR USPAT,; 23:55
G06Q10/0639 OR C06Q10/08393 OR USOCR,;

G06Q30/02).CPC. and ((measur$6 FPRS;
calculat$3) with (energy power)) and EPO; JPG;
ecological and (waste near4 product$3) andiDERWENT,;
waste and ((energy power) near3 IBM_TDB
consumption)

S19 {4 ((measur$6 calculat$3) near3 power) and {US-PGPUB;{OR ON 2014/04/16
(power near3 consum$3) and (determin$3 {USPAT; 11:07
measur$6 calculat$3) with (ecological near2ijUSOCR,;
parameter) FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

S20 {19 ((measur$6 calculat$3) near3 (energy US-PGPUB; #OR ON 2014/04/16
power)) and ((power energy) near3 USPAT; 11:08
consum$3) and (determin$3 measur$6 USOCR;
calculat$3) with (ecological near2 FPRS;
parameter) EPO; JPG;

DERWENT;
IBM_TDB

S21 §14  §(G01D4/00 OR GO1R22/10 OR GO7C5/02  {US-PGPUB;:OR ON 2014/04/16
OR Y02B70/343 OR Y04S20/34 OR USPAT,; 11:30
G06Q10/0639 OR C06Q10/08393 OR USOCR,;

G06Q30/02).CPC. and ((measur$6 FPRS;
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calculat$3) with (energy power)) and EPO; JPG;
(ecological (percentage near2 (power DERWENT;
energy))) and (waste near4 product$3) andijl BM_TDB

waste and ((energy power) near3

consumption)

S22 {11 ((energy power) near3 (consum$3 US-PGPUB;iOR ON 2014/04/16
consumption)) and ((determin$3 measur$6 {USPAT; 11:35
calculat$3) near3 ecological near2 USOCR;
parameter) FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

823 17 ((energy power) near3 (consum$3 US-PGPUB;OR ON 2014/04/16
consumption)) and ((determin$3 measur$6 {USPAT; 11:35
calculat$3) near3 ecological near2 USOCR;
parameter) and waste FPRS;

EPO; JPG;
DERWENT;
IBM_TDB

S24 43 ("20080069641" | "20090241797" | US-PGPUB; §OR OFF 2014/04/16

"20100274629") .PN. USPAT,; 11:38
USOCR

825 {0 "20040117240".pn. and ((measur$6 US-PGPUB; iOR ON 2014/04/16
calculat$3) with (energy power)) and USPAT 12:22
((measur$6 calculat$3 determin$3) with
ecological) and (waste near4 product$3)
and waste and composition

S26 {0 "20040117240".pn. and ((measur$6 US-PGPUB; {OR ON 2014/04/16
calculat$3) with (energy power)) and USPAT 12:23
((measur$6 calculat$3 determin$3) with
ecological) and (waste near4 product$3)
and waste

S27 {0 "20040117240".pn. and ((measur$6 US-PGPUB; iOR ON 2014/04/16
calculat$3 determin$3) with ecological) and {jUSPAT 12:23
(waste near4 product$3) and waste

S29 {0 ((measur$6 calculat$3 monitor$3) near3 US-PGPUB; {OR ON 2014/04/16
water near2 flow) and ((measur$6 USPAT; 15:20
calculat$3 monitor$3) near3 gases) and USOCR;

((measur$6 calculat$3 monitor$3) near3 FPRS;
electric near2 power) and ((measur$6 EPO; JPG;
calculat$3 monitor$3) near3 weight near3 {DERWENT,;
wastes) IBM_TDB

S30 i1 ((measur$6 calculat$3 monitor$3 input$3  {US-PGPUB;{OR ON 2014/04/16
record$3 stor$3) near3 water near2 flow) {USPAT; 15:21
and ((measur$6 calculat$3 monitor$3 USOCR;
input$3 record$3 stor$3) near3 gases) and {{FPRS;

((measur$6 calculat$3 monitor$3 input$3 {EPO; JPO;
record$3 stor$3) near3 electric near2 DERWENT;
power) and ((measur$6 calculat$3 IBM_TDB

monitor$3 input$3 record$3 stor$3) nearld

weight near3 wastes)
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(57) ABSTRACT

A device for measuring power consumption and performance
relative to the environment of a power-consuming unit is
disclosed. The device includes a data introduction module, a
keyboard for inputting data of waste production in the power-
consuming unit, a computing device, and a display screen.
The computing device receives the data from the data intro-
duction module and the keyboard. The computing device is
also provided with a processor that includes a calculation
algorithm of an ecological parameter indicative of the perfor-
mance relative to the environment of the power-consuming
unit. The ecological parameter is calculated as an adjusted
mean of the sum of the deviations of each power consumption
value with respect to a reference value.
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1
DEVICE FOR MEASURING POWER
CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A
POWER-CONSUMING UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. national counterpart application
of International Application Serial No. PCT/IB2009/053135
filed Jul. 20, 2009, which claims priority to Spanish Patent
Application No. P200802159 filed Jul. 18, 2008. The disclo-
sures of PCT/IB2009/053135 and P200802159 are each
hereby incorporated herein by reference.

TECHNICAL FIELD OF THE INVENTION

The invention refers to a device for measuring power con-
sumptions and the respectful performance with the environ-
ment, from the measured power consumptions and from the
residue production, in a power-consuming unit, a comfort
unit (houses, communities, hotels and restaurants, spare time
spaces, sport spaces, private and public motor vehicles, and
goods vehicles, etc.) or a production unit.

The measurement of this respectful performance or not
will be carried out by what we call “ecological parameter”,
from the measurements of power consumptions (direct con-
sumptions) and of residues and wastes generated (indirect
consumptions).

BACKGROUND OF THE INVENTION

Alot ofkinds of programmable logic controllers (PLC) are
known, in which, from state variables, the outputs of a system
are determined (e.g. electrical or pneumatic, etc.) or another
kinds of devices that, from inputs, calculate the values of
parameters of interest. Examples of these devices can be the
known analysers of the electric mains that, from voltage,
current intensity and imbalance signals, calculate the electric
power consumed by an installation.

However, in the current art no device or apparatus that
calculates ecological parameters or magnitudes are known,
from power consumption and waste production data in instal-
lations, if we define such parameters or magnitudes as a
deviation of an optimal work point, defined by an authority.
E.g. in which the emissions of COx or NOx are the minimum
possible according to its use.

The present invention has the objective to provide an appa-
ratus that fulfils this gap in the current art.

DESCRIPTION OF THE INVENTION

To this end, the object of the present invention is a new
measuring device of power consumptions which calculates
ecological parameters from the measured power consump-
tions and from data of waste production, that it is character-
ised in that it comprises:

a module for introducing data, provided with at least an
input of a value of power consumption of a magnitude,
measured in a corresponding measure apparatus of the
power-consuming unit;

akeyboard for introducing data and for selecting menus, in
particular data of waste production of the power-con-
suming unit;

computing means that receive the data from the module for
introducing data and from the keyboard, and which are
provided with a processor that incorporates an algorithm
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2

for calculating an ecological parameter from the mea-
sured consumptions of power and from the introduced
data; and

a display screen, communicated with the computing

means, to display the calculated ecological parameter,
said ecological parameter being calculated as an adjusted

mean of the sum of the deviations of each value of power

consumption measured according to a reference value.

According to another feature of the present invention, the
device comprises means for introducing values of waste pro-
duction.

In preferred variants, the device can comprise an input
module of a data bus of a domotic network and/or an USB
input for a serial data bus.

Inan embodiment of domestic or industrial application, the
device comprises at least:

an input of water flow, from a corresponding first water

flow meter;

an input of combustible gas or liquid flow, from a second

flow meter of combustible gases or liquids;

an input for measuring the electric power, from a counter or

analyser of the electric mains; and

an input for measuring the waste weight from a waste

weighting scales.

In an alternative embodiment, for calculating the ecologi-
cal parameter corresponding to the automobile, the device
can comprise at least:

an input of fuel flow, from a corresponding fuel flow meter

of the motor of an automobile; and

means for introducing the production of wastes of the

automobile, selected among: tire rubber wastes, motor
oil wastes, coolant liquid wastes, and liquid wastes from
closed circuits, not being limitative, by the keyboard of
the device.

The device can be provided also with an input for exhaust
gases flow, from a corresponding flow meter of exhaust gases
of the combustion system of the power-consuming unit, e.g.
the motor exhaust; and a gas analyser for measuring the
emission levels of gases and particles. The device compares
the result obtained with the admitted levels by the current
regulations. The incorrect combustion and the subsequent
excess of gas (CO2 and NOx) and particle emission is not a
user o producer question, because they do not influence on it,
but the direct responsible is the manufacturer of the apparatus
or combustion chamber. However, additionally, the repair of
said anomaly it is a question of the user or producer. This does
not affect only to explosion motors and domestic boilers, but
also to production and transformation centres.

Preferably, the device comprises a shell, which encloses
the several components of the device, and in whose external
part it is the keyboard and the screen.

BRIEF DESCRIPTION OF THE DRAWINGS

In the attached drawings some embodiments of the device
object of the present invention are shown, only as a non-
limitative example. In said drawings:

FIG. 1 is a diagrammatical frontal elevation view, that
shows a device according to the present invention, with its
particular connections;

FIG. 2 is a block diagram that shows the internal compo-
sition of the device of FIG. 1; and

FIG. 3 is a diagrammatical view that shows an alternative
embodiment of the invention, to be applied to automobiles.

DETAILED DESCRIPTION OF THE DRAWINGS

In said drawings it can be seen the constitution and way of
the device for measuring power consumptions and for calcu-
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lating ecological parameters from the measured power con-
sumptions, directly and indirectly.

The function of the device of the invention is to measure the
respectful performance or behaviour with the environment of
a “power-consuming unit”. The “power-consuming unit”
object of the measure of the possible different power mani-
festations consumed can be: a house, community (hotel,
sports centre, residence, sport spaces, shops, department
stores, leisure halls, office buildings and studies, administra-
tion centres, etc.), transformation centres, garages, ware-
houses, motor vehicles or transportation means, private or
public.

The basis of the operation will consist in the comparison
between the basic actual power flow required by the user for
their comfort with the normal consumptions of the current
regulations (e.g. UNE, ISO standards, etc.) and/or those rec-
ommended by official administrations of the place and/or
statistic data of normal power consumptions and wastes
(hereinafter “typical consumptions™ including flows of power
consumptions and wastes by person or by own unit of a preset
population).

For this comparison, the proposed system will calculate an
ecological parameter as an adjusted mean of the sum of devia-
tions of each value of power consumption measured with
respect to its corresponding reference value.

To this end, as seen in FIGS. 1 and 2, the device 1 of the
present invention is constituted by an apparatus that has a
carcass or shell 2 that includes the following elements:

a module for introducing data 3, provided with inputs of
power consumption values E1, E2, E3, E4, of magni-
tudes, measured with corresponding measure appara-
tuses C1, C2, C3, C4;

a keyboard 6 for introducing data and selecting menus, in
particular data of the waste production;

computing means 4, which receive the data from the mod-
ule for introducing data 3 and the keyboard 6, and which
are provided with a processor that includes a calculation
algorithm for an ecological parameter from the mea-
sured power consumptions and from the introduced
data; and

a display screen 5, communicated with said computing
means 4, to display the calculated ecological parameter.

The apparatus is provided with an electrical source 8, as it
can be seen in FIG. 1.

To introduce values of the waste production one of the
inputs E4, digital o analogical, can be used, from a weight
apparatus, or they can be introduced manually through a
keyboard 6.

The device 1 can be complemented with an input module
90 for a data bus 9 of a domotic network, and an USB input 70
for a serial data bus 7, or equivalent means.

In FIG. 1 a device particularly devised for special applica-
tion in buildings (houses, hotel, sports centre, residence, sport
spaces, shops, department stores, leisure halls, office build-
ings and studies, administration centres, transformation cen-
tres, garages, warchouses, etc.) is shown. The shell 2 com-
prises at least the following inputs:

an input for the water flow E1 from a corresponding first
water flow meter C1;

an input for the flow of combustible gases or liquids E2,
from the second flow meter of combustible gases or
liquids C2;

an input for measuring electric power E3, from a meter or
analyser of electric mains C3; and

an input for measuring the weight of the wastes E4 from a
scale for weighting wastes C4,

through the corresponding ports.
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The number of inputs will be according to the complexity
of the installation. E.g. an industry can be provided with
several devices of this kind, each associated with a corre-
sponding section or unit of factory, warehouse, office, etc.

In FIG. 3 is shown an embodiment particularly devised for
automobiles, in which the device comprises an input for fuel
flow E6, from a flow meter C6 of fuel, associated with the fuel
deposit 15; and an input of exhaust gases flow ES, from a
corresponding flow meter C5 of exhaust gases from the
exhaust system 14 of the motor 13 of an automobile 12. In this
case, by the keyboard the flows of production of wastes of the
automobile are introduced manually, e.g. rubber wastes from
tires, oil wastes for the motor, coolant liquid wastes, liquid
wastes from closed circuits and metal wastes.

The device has an input 10 to collect, optionally, the infor-
mation from a gas analyser 11 (FIG. 3), to measure the emis-
sion levels of gases and particles. The device 1 compares the
result obtained with the levels admitted by the current regu-
lations.

The algorithm of the computing means 4 calculates the
total basic power flow obtained by the evaluation of the flows
of'the measured power statements E1, E2, E3, E4, ES, E6, etc.
referred to the number of people which use the unit to be
measured in each trip. The calculation algorithm integrates all
the trips of a time period to be defined or the accumulated
total.

Each flow has an incidence in the environment: the water
consumption reverts in its exploitation, the fuel consumption
is associated to the direct emissions of CO2, NOx, . . ., the
electric consumption to the indirect emissions of CO2,
NOx, . . ., and the waste production with indirect environ-
mental impact, by the quantity of paper, glass, organic mate-
rial, plastics, oils and greases, rubbers, metals, . . . expressed
in kg that the unit consumes per time unit and please who
enjoy the comfort of said unit, to be compared with preset
consumptions and wastes. These data, once treated by the
algorithm, give as result an ecologic parameter (here denoted
as “ecocom”), which is the measure of the conduct that
respects our environment, to provide integral or combined or
individual “ecocoms” of the comfort or production unit.

Regarding the presentation of the results, from said com-
parison the actual percentage of power consumption with
respect to the preset consumption is obtained, indicating if the
performance if respecttul (equal to zero or higher) or abusive
when it is negative. Both deviations are measured as a per-
centage. The percent unit of each flow is called positive “eco-
com”, if the result is respectful or negative if it is not. The
algorithm of all the flows provides the integral “ecocom” of
the unit. As there can be difficulties to receive all the flows, the
algorithm of the ecometer could provide only “ecocoms” of
water exploitation and/or direct gases emission and/or indi-
rect gases emission and/or waste production. It is also pos-
sible to measure only those flows the public administration
considers suitable to pay ecotaxes, evaluating a specific pack
(which can be called “administrative ecocom”).

The results are presented in a permanent way in a screen 5,
indicating the periods of time on which they are based: the
day, week, month accumulations, etc. or others, such as those
consumed by trip in the case of vehicles. To know better the
power exploitation, by a menu the “ecocoms” can be dis-
played (day, week, month, . . . ) of exploitation of the different
power sources in the screen or to pass to other successive ones
with the direct or indirect emissions or waste production.

As stated previously, if the consumption of only one or
several flows are calculated for installation difficulties, the
permanent screen shows that they are individual “ecocoms™
by power source or waste, combined or integral.
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Regarding the installation of different measuring apparatus
C1, C2, C3, C4, C5, C6, etc., the water flow meter C1 is
placed downstream the company meter and upstream the
home key, with the possibility to emit impulses or analogical
or digital or light signals. The same applies to C2, flow meter
for combustible gases or liquids, to C3, electric measuring
equipment in the general board of the unit, to C5, in the case
of exhaust gases, and to C6, in the case of fuel flow of an
automobile. The same can be said to the flow of waste pro-
duction E4, which will be from a scale C4. The emission of
information can be wireless or wired. In the case that there is
no installation, by the keyboard 6 the flow data can be intro-
duced manually.

Algorithm for Calculating the Ecologic Parameter

It results from the adjusted arithmetic mean of all the
quotients between the absolute value of actual flows (E1, E2,
E3,E4,E5, .. .)thatenter in the power-consuming unit object
of the measure of the different possible power statements,
with respect to their flows or corresponding reference values.
The absolute value of the actual flows is taken because the
input power consumption has a sign opposed to a waste,
which indirectly is associated to another external power con-
sumption;

therefore, as the contributions of each factor is the inter-
esting part, all are taken in flow absolute value, no the quotient
of flows, not being compensated to each other.

It is defined:

1—Flow of an actual input power statement (E1, E2, E3,
E4, E5, E6 . . ., generally Ei): As the power quantity con-
sumed by the time unit of that power statement, by user of the
unit to be measured. E.g. the drinkable consumed in a home is
a power flow because it is obtained from the nature with
transportation, purification cost . . . ; these power costs are
environmental costs associated with that consumed water.
The combustible liquid and gas flow consumed is another
actual input power flow associated with the direct emissions
of CO2 and others to the atmosphere. The electricity con-
sumption is another power flow associated with the indirect
emissions of CO2 and other not desired gases. The wastes are
also indicative of the environmental impact and they indicate
indirectly a power expense. E.g. itis also an input power flow
the quantity of glass we waste for identical reasons, but not
those that we buy and remains for the development of the
activity in the unit. Also with the paper, the organic material,
the containers, the spare parts from repairs, etc.

2—Preset flows (Ct): They would be the average power
consumption desired or recommended by the public admin-
istration of the zone where the activity of each unit to be
measured is developed. If there is no environmental policy
defined by the administration, standard consumptions or sta-
tistic data of consumptions are taken, inputs as consumption
and outputs of wastes per resident or per production unit.

3—Adjustment coefficient (Cpd): Each coefficient designs
a deviation percentage with respect to the preset consumption
of consumed power statement. But not all have the same
importance according to:

3.1. Habits regarding the consumptions of the unit. In cer-
tain regions there are power statements that have an important
weight due to the proximity to the resource, subsidized prices
or no other sources . . . . In these situations it must take into
account the suitable specific weight that the administration
determines or the statistical data. In the case of a motor
vehicle, the water consumption will be dismissed, but not the
fuel liquids or gases consumptions, the oil and grease wastes
and rubber and metal wastes.

3.2. The power policies of the zone. According to the
administration of the place and attending if to the environ-
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ment conduct is associated a tax; these quotients must be
adjusted depending on which deviations the administration
could reward or punish.

3.3. Practical ends. These coeflicients can be zero, because
the contribution of said consumption is so low that is dis-
missed, according to the cost of its measure. E.g. the quantity
of organic wastes of an electric train.

The adjusted coefficients are between 0 and 1.

Hence, the ecologic parameter (or “ecocoms”, in %), for
“n” magnitudes of power consumption or wastes, is calcu-
lated applying the formula:

< Ei
Ecocoms(%) = l/n; (dex(l - m)x 100

Wherein n is the number of power sources or waste variables
to be measured (with adjustment coefficient different from
zero) and p the people who enjoys the comfort of the unit to be
measured.

Interpretation of the Results

The result is a percentage that when is close to zero the
performance is desirable, but if it is negative and far away
from zero, the performance of this unit is not respectful and
the distance to zero is the degree of the separation from the
desirable performance, and therefore it can be penalised and
the penalization can be measured. Lastly, if it is positive the
performance is excellent and the separation from zero is the
measure of its environmental excellence.

The device for measuring power consumptions and the
respectful performance, according to the present invention,
can be used for the calculation of an ecologic parameter,
which can be used as basis for the application of called eco-
taxes by the administration.

What is claimed is:

1. A device for measuring power consumption and perfor-
mance with respect to the environment of a power-consuming
unit comprising

a data introduction module, which receives at least one
power consumption value, measured by a measurement
apparatus of the power-consuming unit;

an input device for inputting waste production data;

a display screen; and

a computer with a processor and a memory device having
therein a plurality of instructions that, when executed by
the processor, cause the processor to

(a) receive the at least one power consumption value from
the data introduction module,

(b) receive the waste production data,

(c) calculate an ecological parameter based on the at least
one power consumption value and the waste production
data, and

(d) operate the display screen to display the calculated
ecological parameter,

wherein the calculated ecological parameter is an adjusted
mean of the sum of the deviations of the at least one
power consumption value with respect to a reference
value corresponding to the at least one power consump-
tion value.

2. The device of claim 1 further comprising a means for

introducing values of waste production.

3. The device of claim 1 further comprising an input mod-
ule of a data bus in a domotic network.

4. The device of claim 1 further comprising USB input for
a serial data bus.
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5. The device of claim 1 wherein the at least one power
consumption value includes at least two power consumption
values selected from the group of:

a water flow input from a corresponding first water flow

meter;

a combustible gas and liquid flow input from a second

combustible gas and liquid flow meter;

an electric power measurement input from a meter or

analyser of electric mains; and

a waste weight measurement input from a scale for weight-

ing wastes.

6. The device of claim 1 wherein the at least one power
consumption value includes a fuel flow input from a corre-
sponding flow meter from the motor of an automobile;

the waste production data corresponds to one of tire rubber

wastes, motor oil wastes, coolant liquid wastes, closed
circuit liquid wastes and metal wastes, and

the fuel flow input and the waste production data are used

to calculate the ecological parameter corresponding to
the automobile.

7. The device of claim 6 wherein the at least one power
consumption value includes an exhaust gas flow input from a
corresponding flow meter of exhaust gases of a combustion
system of the automobile.

8. The device of claim 1 further comprising a shell, which
encloses the different components ofthe device, and in whose
external part is the input device and the display screen.

9. A method of determining an ecological parameter by
processor, comprising:

receiving a first power consumption value of a power con-

suming unit,

receiving a waste production data value,

determining an ecological parameter based on the first

power consumption value and the waste production data
value, and

outputting the determined ecological parameter for display

on a display screen.
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10. The method of claim 9, wherein the first power con-
sumption value corresponds to one of water flow, combustible
gas flow, and electric power flow.

11. The method of claim 10, wherein the waste production
data corresponds to waste weight.

12. The method of claim 9, wherein the first power con-
sumption value corresponds to one of fuel flow and exhaust
gas flow.

13. The method of claim 12, wherein the waste production
data corresponds to one of rubber wastes, oil waste, coolant
liquid wastes, and metal.

14. The method of claim 12, further comprising generating
apositive ecological parameter when a user expends less than
a predetermined standard quantity of power consumed in a
time period.

15. The method of claim 9, further comprising generating
a negative ecological parameter when a user expends more
than a predetermined standard quantity of power consumed in
a time period.

16. The method of claim 9, wherein the ecological param-
eter is determined as a percentage

based on an algorithm of the form

Parameter{%) = 1 /nZn: (dex(
=1

1 L 100
- p-C[)X

wherein “Ei” is a power quantity consumed in a time
period,

“Ct” is a predetermined standard quantity of power con-
sumed in the time period,

“Cpd” is a coefficient corresponding to the predetermined
standard quantity of power consumed in the time period,

“n” is a sum of a number of measured power sources and
waste variables, and

p” is a number of users of the measured power sources and
waste variables.
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DEVICE FOR MEASURING POWER CONSUMPTIONS AND
THE RESPECTFUL PERFORMANCE WITH THE ENVIRONMENT
OF AN POWER-CONSUMING UNIT

Technical field of the invention

The invention refers to a device for measuring
power consumptions and the respectful performance with the
environment, from the measured power consumptions and from
the residue production, in a power-consuming unit, a
comfort unit (houses, communities, hotels and restaurants,
spare time spaces, sport spaces, private and public motor
vehicles, and gocds vehicles, etc.) or a production unit.

The measurement of this respectful performance
or not will be carried out by what we call “ecological
parameter”, from the measurements of power consumptions
(direct consumptions) and of residues and wastes generated

(indirect consumptions).

Background of the invention

A lot of kinds of programmable logic controllers
(PLLC) are known, 1in which, from state wvariables, the
outputs of a system are determined (e.g. electrical or
pneumatic, etc.) or another kinds of devices that, from
inputs, calculate the values of parameters of interest.
Examples of these devices can be the known analysers of the
electric mains that, from voltage, current intensity and
imbalance signals, calculate the electric power consumed by
an installation.

However, in the current art no device or
apparatus that calculates ecological parameters or
magnitudes are known, from power consumption and waste
production data in installations, if we define such

parameters or magnitudes as a deviation of an optimal work
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point, defined by an authority. E.g. in which the emissions
of COx or NOx are the minimum possible according to its

use.
The present invention has the objective to

provide an apparatus that fulfils this gap in the current

art.

Description of the invention

To this end, the object of the present invention
is a new measuring device of power consumptions which
calculates ecological parameters from the measured power
consumptions and from data of waste production, that it is
characterised in that it comprises:

a module for introducing data, provided with at
least an input of a value of power consumption of a
magnitude, measured in a corresponding measure apparatus of
the power-consuming unit;

a keyboard for introducing data and for
selecting menus, 1in particular data of waste production of
the power-consuming unit;

computing means that receive the data from the
module for introducing data and from the keyboard, and
which are provided with a processor that incorporates an
algorithm for calculating an ecological parameter from the
measured consumptions of power and from the introduced
data; and

a display screen, communicated with the
computing means, to display the calculated ecological
parameter,

said ecological parameter being calculated as an
adjusted mean of the sum of the deviations of each value of
power consumption measured according to a reference value.

According to another feature of the present

invention, the device comprises means for introducing
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values of waste production.

In preferred variants, the device can comprise
an input module of a data bus of a domotic network and/or
an USB input for a serial data bus.

In an embodiment of domestic or industrial
application, the device comprises at least:

an input of water flow, from a corresponding
first water flow meter;

an input of combustible gas or ligquid flow, from
a second flow meter of combustible gases or ligquids;

an input for measuring the electric power, from
a counter or analyser of the electric mains; and

an input for measuring the waste weight from a
waste weighting scales.

In an alternative embodiment, for calculating
the ecological parameter corresponding to the automobile,
the device can comprise at least:

an input of fuel flow, from a corresponding fuel
flow meter of the motor of an automobile; and

meanes for introducing the procduction of wastes
of the automobile, selected among: tire rubber wastes,
motor oil wastes, coolant ligquid wastes, and ligquid wastes
from closed circuits, not being limitative, by the keyboard
of the device.

The device can be provided also with an input
for exhaust gases flow, from a corresponding flow meter of
exhaust gases of the combustion system of the power-
consuming unit, e.g. the motor exhaust; and a gas analyser
for measuring the emission levels of gases and particles.
The device compares the result obtained with the admitted
levels by the current regulations. The incorrect combustion
and the subsequent excess of gas (CO2 and NOx) and particle
emission is not a user o producer guestion, because they do
not influence on 1it, but the direct responsible 1is the

manufacturer of the apparatus or combustion chamber.
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However, additionally, the repair of said anomaly it is a
question of the user or producer. This does not affect only
to explosion motors and domestic boilers, but also to
production and transformation centres.

Preferably, the device comprises a shell, which
encloses the several components of the device, and in whose

external part it is the keyboard and the screen.

Brief description of the drawings

In the attached drawings some embodiments of the
device object of the present invention are shown, only as a
non-limitative example. In said drawings:

Fig. 1 is a diagrammatical frontal elevation
view, that shows a device according to the present
invention, with its particular connections;

Fig. 2 is a block diagram that shows the
internal composition of the device of Fig. 1; and

Fig. 3 is a diagrammatical view that shows an
alternative embodiment of the invention, to be applied to

automobiles.

Detailed description of the drawings

In said drawings it can be seen the constitution
and way of the device for measuring power consumptions and
for calculating ecological parameters from the measured
power consumptions, directly and indirectly.

The function of the device of the invention is
to measure the respectful performance or behaviour with the
environment of a Tpower-consuming unit”. The  ‘“power-
consuming unit” object of the measure of the possible
different power manifestations consumed can be: a house,
community (hotel, sports centre, residence, sport spaces,

shops, department stores, leisure hallg, office buildings
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and studies, administration centres, etc.), transformation
centres, garages, warehouses, motor vehicles or
transportation means, private or public.

The basis of the operation will consist in the
comparison between the basic actual power flow required by
the user for their comfort with the normal consumptions of
the current regulations (e.g. UNE, IS0 standards, etc.)
and/or those recommended by official administrations of the
place and/or statistic data of normal power consumptions
and wastes (hereinafter *“typical consumptions” including
flows of power consumptions and wastes by person or by own
unit of a preset population).

For this comparison, the proposed system will
calculate an ecological parameter as an adjusted mean of
the sum of deviations of each value of power consumption
measured with respect to its corresponding reference value.

To this end, as seen in Figs. 1 and 2, the
device 1 of the present invention is constituted by an
apparatus that has a carcass or shell 2 that includes the
following elements:

a module for introducing data 3, provided with
inputs of power consumption values El, E2, E3, E4, of
magnitudes, measured with corresponding measure apparatuses
c1i, Cz2, C3, C4;

a keyboard 6 for introducing data and selecting
menus, in particular data of the waste production;

computing means 4, which receive the data from
the module for introducing data 3 and the keyboard 6, and
which are provided with a processor that includes a
calculation algorithm for an ecological parameter from the
measured power consumptions and from the introduced data;
and

a display screen 5, communicated with said
computing means 4, to display the calculated ecological

parameter.
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The apparatus 1is provided with an electrical
source 8, as it can be seen in Fig. 1.

To introduce values of the waste production one
of the inputs E4, digital o analogical, can be used, from a
weight apparatus, or they can be introduced manually
through a keyboard 6.

The device 1 can be complemented with an input
module 90 for a data bus 2 of a domotic network, and an USB
input 70 for a serial data bus 7, or equivalent means.

In Fig. 1 a device particularly devised for
special application in buildings (houses, hotel, sports
centre, residence, sport spaces, shops, department stores,
leisure halls, office buildings and studies, administration
centres, transformation centres, garages, warehouses, etc.)
is shown. The shell 2 comprises at least the following
inputs:

an input for the water flow El from a
corresponding first water flow meter C1;

an input for the flow of combustible gases or
ligquids E2, from the second flow meter of combustible gases
or liquids C2;

an input for measuring electric power E3, from a
meter or analyser of electric mains C3; and

an input for measuring the weight of the wastes
E4 from a scale for weighting wastes C4,

through the corresponding ports.

The number of inputs will be according to the
complexity of the installation. E.g. an industry can be
provided with several devices of this kind, each associated
with a corresponding section or unit of factory, warehouse,
office, etc.

In Fig. 3 1is shown an embodiment particularly
devised for automobiles, in which the device comprises an
input for fuel flow Eé, from a flow meter Cé6 of fuel,

associated with the fuel deposit 15; and an input of
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exhaust gases flow E5, from a corresponding flow meter C5
of exhaust gases from the exhaust system 14 of the motor 13
of an automobile 12. In this case, by the keyboard the
flows of production of wastes of the automobile are
introduced manually, e.g. rubber wastes from tires, oil
wastes for the motor, coolant liguid wastes, liguid wastes
from closed circuits and metal wastes.

The device has an  input 10 to collect,
optiocnally, the information from a gas analyser 11 (Fig.
3), to measure the emission levels of gases and particles.
The device 1 compares the result obtained with the levels
admitted by the current regulations.

The algorithm of the computing means 4
calculates the total basic power flow obtained by the
evaluation of the flows of the measured power statements
El, E2, E3, E4, E5, E6, etc. referred to the number of
people which use the unit to be measured in each trip. The
calculation algorithm integrates all the trips of a time
period to be defined or the accumulated total.

Each flow has an incidence in the environment:
the water consumption reverts in its exploitation, the fuel
consumption is associated to the direct emissions of CO2,
NOx, .., the electric consumption to the indirect emigsions
of CO2, NOx, .., and the waste production with indirect
environmental impact, by the gquantity of paper, glass,
organic material, plastics, oils and greases, rubbers,
metals, .. expressed in kg that the unit consumes per time
unit and please who enjoy the comfort of said unit, to be
compared with preset consumptions and wastes. These data,
ocnce treated by the algorithm, give as result an ecologic
parameter (here denoted as “ecocom”), which is the measure
of the conduct that respects our environment, to provide
integral or combined or individual “ecocoms” of the comfort
or production unit.

Regarding the presentation of the results, from
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said comparison the actual percentage of power consumption
with respect to the preset consumption is obtained,
indicating 1f the performance if respectful (equal to zero
or higher) or abusive when it is negative. Both deviations
are measured as a percentage. The percent unit of each flow
is called positive “ecocom”, if the result is respectful or
negative if it 1s not. The algorithm of all the flows
provides the integral “ecocom” of the unit. As there can be
difficulties to receive all the flows, the algorithm of the
ecometer could provide only “ecocoms” of water exploitation
and/or direct gases emission and/or indirect gases emission
and/or waste production. It is also possible to measure
only those flows the public administration considers
suitable to pay ecotaxes, evaluating a specific pack (which
can be called “administrative ecoccom”).

The results are presented in a permanent way in
a screen 5, indicating the periods of time on which they
are based: the day, week, month accumulations, etc. or
others, such as those consumed by trip in the case of
vehicles. To know better the power exploitation, by a menu
the “ecocoms” can be displayed (day, week, month, ..} of
exploitation of the different power sources in the screen
or to pass to other successive ones with the direct or
indirect emissions or waste production.

As stated previously, i1f the consumption of only
one or several flows are calculated for installation
difficulties, the permanent screen shows that they are
individual “ecocoms” by power source or waste, combined or
integral.

Regarding the installation of different
measuring apparatus Cl, C2, C3, C4, C5, C6, etc., the water
flow meter Cl is placed downstream the company meter and
upstream the home key, with the possibility to emit
impulses or analogical or digital or light signals. The

same applies to 2, flow meter for combustible gases or
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liquids, to C3, electric measuring eguipment in the general
board of the unit, to C5, in the case of exhaust gases, and
to C6, in the case of fuel flow of an automobile. The same
can be said to the flow of waste production E4, which will
be from a scale C4. The emission of information can be
wireless or wired. In the case that there 1is no
installation, by the keyboard 6 the flow data can be

introduced manually.

Algorithm for calculating the ecologic parameter

It results from the adjusted arithmetic mean of
all the gquotients between the absolute wvalue of actual
flows (E1, E2, E3, E4, ES5, ..) that enter in the power-
consuming unit object of the measure of the different
possible power statements, with respect to their flows or
corresponding reference values. The absolute value of the
actual flows is taken because the input power consumption
has a sign opposed to a waste, which indirectly 1is
associated to another external power consumption;
therefore, as the contributions of each factor is the
interesting part, all are taken in flow absolute value, no
the quotient of flows, not being compensated to each other.

It is defined:

1- Flow of an actual input power statement (E1,

E2, E3, E4, E5, E6 .., generally Ei): As the power quantity

consumed by the time unit of that power statement, by user
of the unit to be measured. E.g. the drinkable consumed in
a home is a power flow because it 1is obtained from the
nature with transportation, purification cost ..; these
power costs are environmental costs associated with that
consumed water. The combustible liquid and gas flow
consumed is another actual input power flow associated with
the direct emissions of C02 and others to the atmosphere.

The electricity consumption is another power flow
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associated with the indirect emissions of CO2 and other not
desired gases. The wastegs are also indicative of the
environmental impact and they indicate indirectly a power
expense. E.g. it is also an input power flow the quantity
of glass we waste for identical reasons, but not those that
we buy and remains for the development of the activity in
the unit. Also with the paper, the organic material, the
containers, the spare parts from repairs, etc.

2- Preset flows (Ct): They would be the average

power consumption desired or reccmmended by the public
administration of the zone where the activity of each unit
to be measured is developed. If there is no environmental
policy defined by the administration, standard consumptions
or statistic data of consumptions are taken, inputs as
consumption and outputs of wastes per resident or per
production unit.

3- Adjustment coefficient (Cpd) : Each

coefficient designs a deviation percentage with respect to
the preset consumption of consumed power statement. But not
all have the same importance according to:

3.1. Habits regarding the consumptions of the
unit. In certain regions there are power statements that
have an important weight due to the proximity to the
resource, subsidized prices or no other sources.. In these
situations it must take into account the suitable specific
weight that the administration determines or the
statistical data. In the case of a motor vehicle, the water
consumption will be dismissed, but not the fuel liquids or
gases consumptions, the oil and grease wastes and rubber
and metal wastes.

3.2. The power policies of the zone. According
to the administration of the place and attending if to the
environment conduct is associated a tax; these quotients
must be adjusted depending on which deviations the

administration could reward or punish.
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3.3. Practical ends. These coefficients can be
zero, because the contribution of said consumption is so
low that 1is dismissed, according to the cost of its
measure. E.g. the quantity of organic wastes of an electric
train.

The adijusted coefficients are between 0 and 1.

Hence, the ecologic parameter (or “ecocoms”, in
%), for “n” magnitudes of power congumption or wastes, is
calculated applying the formula:

Ecocoms(%) = l/nzn: (Cpdx(1— %)xl 00

i=1

Wherein n is the number of power sgsources or waste variables
to be measured (with adjustment coefficient different from
zero) and p the people who enjoys the comfort of the unit

to be measured.

Interpretation of the results

The result is a percentage that when is close to
zero the performance is desirable, but if it is negative
and far away from zero, the performance of this unit is not
respectful and the distance to zero i1s the degree of the
separation from the desirable performance, and therefore it
can be penalised and the penalization can be measured.
Lastly, if it is positive the performance is excellent and
the separation from zZero is the measure of its
environmental excellence.

The device for measuring power consumptions and
the respectful performance, according to the present
invention, can be used for the calculation of an ecologic
parameter, which can be used as basis for the application

of called ecotaxes by the administration.
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CLAIMS

1. Device for measuring power consumptions and
respectful performance with the environment of a power-
consuming unit, characterised in that it comprises:

a data introduction module (3), which is
provided with at least an input of a power consumption
value (El1, E2, E3, E4, E5, E6) of a magnitude, measured in
a corresponding measurement apparatus (Cl, C2, C3, C4, C5,
C6) of the power-consuming unit;

a keyboard (6) for introducing data,
particularly data of waste production in the power-
consuming unit;

computing means (4) that receive the data from
the data introduction module (3) and the keyboard (6), and
which 1s provided with a processor that includes a
calculation algorithm of an ecologic parameter, indicative
of the respectful performance with the environment of the
power-consuming unit, from the measured power consumptions
and the introduced data; and

a display screen (5), communicated with the
computing means (4), to display the calculated ecologic
parameter,

said calculated ecological parameter being an
adjusted mean of the sum of the deviations of each value of
measured power consumption with respect to a reference
value.

2. Device according to claim 1, characterised in
that it comprises means for introducing values of waste
production.

3. Device according to claim 1, characterised in
that it comprises an input module (90) of a data bus (9) in
a domotic network.

4. Device according to claim 1, characterised in

that it comprises an USB input (70) for a serial data bus
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(7).

5. Device according to anyone of the previous
claims, characterised in that it comprises at least:

a water flow input (El1), from a corresponding
first water flow meter (C1);

a combustible gas and liquid flow input (E2),
from a second combustible gas and liquid flow meter (C2);

an electric power measurement input (E3), from a
meter or analyser of electric mains (C3); and

a waste weight measurement input (E4) from a
scale for weighting wastes (C4).

6. Device according to anyone of claims 1-4,

characterised in that it comprises at least:

a fuel flow input (E6), from a corresponding
flow meter (Ce) of fuel from the motor (13) of an
automobile (12); and

means for introducing the waste production of
the automobile, selected among: tire rubber wastes, motor
oil wastes, coolant liquid wastes, closed circuit liquid
wastes and metal wastes,

to calculate the ecological parameter
corresponding to the automobile.

7. Device according to anyone of the previous
claims, characterised in that it also comprises an input
for exhaust gas flow (E5), from a corresponding flow meter
(C5) of exhaust gases of a combustion system of the power-
consuming unit; and a gas analyser (11) for measuring the
emission levels of gases and particles of said combustion
system.

8. Device according to anyone of the previous
claims, characterised in that it comprises a shell (2),
which encloses the different components of the device, and
in whose external part is the keyboard (6) and the screen
(5) .
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ABSTRACT

Device for measuring power consumptions and
respectful performance with the environment of a power-
consuming unit. It comprises a data introduction module
(3), which is provided with at least an input of a power
consumption value (El1, E2, E3, E4, E5, E6) of a magnitude,
measured in a corresponding measurement apparatus (Ci, C2,
C3, C4, C5, C6) of the power-consuming unit; a keyboard (6)
for introducing data, particularly data of waste production
in the power-consuming unit; computing means (4) that
receive the data from the data introduction module (3) and
the keyboard (6), and which is provided with a processor
that includes a «calculation algorithm of an ecologic
parameter, indicative of the respectful performance with
the environment of the power-consuming unit, from the
measured power consumptions and the introduced data; and a
display screen (5), communicated with the computing means
(4) . The ecological parameter is calculated as an adjusted
mean of the sum of the deviations of each value of measured

power consumption with respect to a reference value.

Fig. 1
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(57) Abstract: The invention relates to a device
for measuring the energy consumption and
environmentally friendly performance of an
energy-consuming unit. The device comprises:
a data input module (3) provided with at least
one energy consumption value input (E1, E2,
I3, 4, 5, £6) having a magnitude measured
in a corresponding measuring apparatus (Cl,
C2, C3, C4, C5, C6) of the energy-consuming
unit; a data input keypad (6); computation
means (4) which receive data from the data
input module and the keypad and are provided
with a processor including an algorithm for
calculating an ecological parameter indicative
of the environmentally friendly performance of
the energy-consuming unit on the basis of the
measured energy consumption values and the
input data; and a display screen which is
connected to the computation means. The
ecological parameter is calculated as a weighted
average of the sum of the deviations of each
measured energy consumption value in relation
to a reference value.

(57) Resumen:
[Continua en la pagina siguiente]

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



v

wo 2010/007601 A2 |{INFIILDIFVTERTORHRD 00 L AUEAO AR RO

(12) SOLICITUD INTERNACIONAL PUBLICADA EN VIRTUD DEL TRATADO DE COOPERACIONEN MATERIA
DE PATENTES (PCT)

(19) Organizacién Mundial de la Propiedad
Intelectual 0 U0 0 R N1
(10) Niimero de Publicacién Internacional

Oficina internacional
WO 2010/007601 A2

(43) Fecha de publicacién internacional
21 de enero de 2010 (21.01.2010)

(51) Clasificacién Internacional de Patentes: Sin KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU,
clasificar LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
; NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS,
(21) Nuamero de la solicitud internacional; RU. SC. SD. SE. SG. SK. SL. SM. ST, SV. SY. TJ. T™M
PCT/IB2009/053135 TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(22) Fecha de presentacién internacional: ZW.
20 de julio de 2009 (20.07.2009) (84) Estados designados (a menos que se indique otra cosa,
(25) Idioma de presentacién: espafiol para toda clase de proteccion regional admisible):
. ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL,
(26) Idioma de publicacion: espafiol SZ, TZ, UG, ZM, ZW), euroasitica (AM, AZ, BY, KG,
(30) Datos relativos s la prioridad: KZ, MD, RU, TJ, TM), curopea (AT, BE, BG, CH, CY,
P200802159 18 de julio de 2008 (18.07.2008) ES CZ, DE, DK, EL, LS, FL FR, GB, GR, HR, U, IE, I,
IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
(71) Solicitante ¢ SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
(72) Inventor: MASO PORTABELLA, Alberto [ES/ES]); C/ GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
Mossen Cinto Verdaguer N° 8, 2° 2%, E-08349 Cabrera de . .
Mar (ES). Declaraciénes segiin 1a Regla 4.17:

(74) Mandatario: PONTI SALES, Adelaida; C. Consell de —  $0bre laidentidad del inventor (Regla 4.17(1))
Cent, 322, E-08007 Barcelona (ES). —  sobre el derecho del solicitante para solicitar y que le sea

(81) Estados designados (a menos que se indique otra cosa, concedida una patente (Regla 4.17(ii))

para toda clase de proteccion nacional admisible): AE, —  sobre la calidad de inventor (Regla 4.17(iv))
AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR,
BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE,
DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG,

[Continua en la pdgina siguiente]

(54) Title: DEVICE FOR MEASURING THE ENERGY CONSUMPTION AND ENVIRONMENTALLY FRIENDLY
PERFORMANCE OF AN ENERGY-CONSUMING UNIT

(54) Titulo: DISPOSITIVO PARA LA MEDICION DE CONSUMOS ENERGETICOS Y DEL COMPORTAMIENTO
RESPETUOSO CON EL MEDIO AMBIENTE DE UNA UNIDAD CONSUMIDORA DE ENERGIA

(57) Abstract: The invention relates to a device
for measuring the energy consumption and
environmentally friendly performance of an

g;\D E Z’PE‘] energy-consuming unit. The device comprises:
3 B

a data input module (3) provided with at least
one energy consumption value input (E1, E2,
E3, E4, ES, E6) having a magnitude measured
in a corresponding measuring apparatus (Cl,
C2, C3, C4, C5, C6) of the energy-consuming
unit; a data input keypad (6); computation
means (4) which receive data from the data
input module and the keypad and are provided
) 92 with a processor including an algorithm for
. calculating an ecological parameter indicative
of the environmentally friendly performance of
the energy-consuming unit on the basis of the
L ——6 measured energy consumption values and the
input data; and a display screen which is
connected to the computation means. The
j: FIG . 1 ccological parameter is calculated as a weighted
7 average of thc sum of the deviations of each
10 measured energy consumption value in relation

to a reference value.

(57) Resumen:
[Continva en la pdgina siguiente]

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



WO 2010/007601 A2 IO AN A00 Y0 0T O N

Publicada:

—  sin informe de busqueda internacional, sera publicada
nuevamente cuando se reciba dicho informe (Regla
48.2(2))

Dispositivo para la medicién de consumos energéticos y del comportamiento respetuoso con el medio ambiente de una unidad
consumidora de energia. Com— prende un médulo de introduccion de datos (3), que estd dotado a su vez por Io menos de una
entrada de un valor de consumo energético (E1, E2, E3, E4, E5, E6) de una magnitud, medido en un correspondiente aparato de
medida (C1, C2, C3, C4, C5, C6) de Ia unidad consumidora de energia; un teclado (6) de introduccién de datos, medios de
computacion (4) que reciben los datos procedente del modulo de introduccion de datos y del teclado, y que estan provistos de un
procesador que incorpora un algoritmo de calculo de un parametro ecolédgico, indicativa del compor- tamiento respetuoso con el
medio ambiente de la unidad consumidora de energia, a partir los consumos energéticos medidos y de los datos introducidos; y
una pantalla de visualizacién, comunicada con los medios de computacién. El pardametro ecoldé— gico se calcula como una media
ponderada de Ta suma de desviaciones de cada valor de consumo energético medido con respecto a un valor de referencia.
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DESCRIPCION

“Dispositivo para la medicién de consumos energéticos y del comportamiento
respetuoso con el medio ambiente de una unidad consumidora de energia”

Sector técnico de la invencién

La invencion se refiere a un dispositivo para la medicion de consumos ener-
géticos y del comportamiento respeiuoso con el medio ambiente, a partir de los
consumos energéticos medidos y de la produccion de residuos, en una unidad con-
sumidora de energia, ya sea una unidad de confort (viviendas, colectividades, hos-
teleria y restauracion, espacios de ocio, espacios deportivos, vehiculos motorizados
tanto privados como publicos, y de mercancfas, ete.) o una unidad de produccion.

La medicion de este comportamiento respetuoso o no se hara a través de lo
que denominaremos “parametro ecoldgico”, a partir de las mediciones de consumos
energéticos (consumos directos) y de la produccién de deshechos o residuos que

genera (consumos indirectos).

Antecedentes de la invencion

Actualmente son conocidos muchos tipos de controladores Idgicos progra-
mables (PLC), en que, a partir de una variables de estado, se determinan las sali-
das de un sistema (por ejemplo eléctrico, 0 neuméatico, etc.), u oiros tipos de dispo-
sitivos que, a partir de unas entradas, calculan los valores de unos parametros de
interés. Ejemplos de estos dispositivos pueden ser los conocidos analizadores de
red eléctrica, que, a partir de sehales de voltaje, intensidad de corriente y desfase,

calculan la energia eléctrica consumida por ua instalacion.

Sin embargo, no se conocen en la téchica actual, dispositivos o aparatos
que calculen parametros o magnitudes ecoldgicas a pariir de datos de consumo
energetico y de produccién de residuos en instalaciones, si definimos tales parame-
tros o magnitudes como una desviacion de un punto de trabajo optimo, definido por
una autoridad. Por ejemplo en que las emisiones de COx 6 NOx sean las minimas

posibles ateniendo a su utilizacion.
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La presente invencion tiene por finalidad proporcionar un aparato que llene
este vacio detectado en la técnica actual

Explicacién de la invencién

A tal finalidad, el objeto de la presente invencién es un novedoso dispositivo
de medicién de consumos energéticos y que calcula parametros ecolégicos a partir
de los consumos energéticos medidos y de datos de produccién de residuos que en

Su esencia se caracteriza porque comprende

un médulo de introduccion de datos, que estéd dotado a su vez por lo menos
de una entrada de un valor de consumo energético de una magnitud, medido en un
correspondiente aparato de medida de la unidad consumidora de energia;

un teclado de introduccién de datos y de seleccidn de menus, en particular
de datos de produccién de residuos de la unidad consumidora de energia;

unos medios de computacidn que reciben los datos procedente del médulo
de introduccién de datos y del teclado, y que estédn provistos de un procesador que
incorpora un algoritmo de célculo de un pardmetro ecolégico a partir los consumos
energéticos medidos y de los datos introducidos; y

una pantalla de visualizacion, comunicada con los medios de computacion,
para dar a visualizar el parametro ecoldgico calculado,

siendo dicho parametro ecolégico calculado como una media ponderada de
la suma de desviaciones de cada valor de consumo energético medido con respec-

tc a un valor de referencia.

Segun otra caracteristica de la presente invencién, el dispositivo comprende

medios para la introduccién de valores de produccion de residuos.

En variantes preferidas, el dispositivo puede comprender un médulo de en-
trada de un bus de datos de una red domética y/o una entrada USB para un bus de

datos serie.

En una realizacién de aplicacién doméstica o industrial el dispositivo com-
prende por lo menos:
una entrada de caudal de agua, procedente de un correspondiente primer
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caudalimetro de agua;

una entrada de caudal de gases o liquidos combustibles, procedente de un
segundo caudalimetro de gases o liquidos combustibles;

una entrada de medida de potencia eléctrica, procedente de un contador o
analizador de red eléctrica; y

una entrada el medida de peso de residuos procedente de una bascula de

pesaje de residucs

En una realizacién alternativa, para el cdlculo del parametro ecolégico co-
rrespondiente al vehiculo automdvil, el dispositivo puede comprender por lo menos:

una entrada de caudal de combustible, procedente de un correspondiente
caudalimetro de combustible del motor de un vehiculo automavil; y

unos medios de introduccién de la produccién de residuos dei vehiculo au-
tomovil, seleccionados de entre: residuos de goma de neumdticos, residuos de
aceile del motor, residuos de liquido refrigerante, y residuocs de liquidos de circuidos
cerrados, sin ser éstos limitativos, mediante el teclado del dispositivo.

El dispositivo puede contar adicionalmente con una entrada de caudal de
gases de escape, procedente de un correspondiente caudalimetro de gases de es-
cape del sistema de combustion de la unida consumidora de energia, por ejemplo
escape del motor; y un analizador de gases para la medicién de los niveles de emi-
sién de gases y particulas. El dispositivo compara el resultado obtenido con los ni-
veles admitidos por la normativa vigente. La mala combustidn y el consecuente ex-
ceso de emisién de gases (CO, y NOx) y particulas no es una cuestién de los usua-
rios o productores, pues no inciden en ella, sino que el responsable directo es el
fabricante del aparato o cdmara de combustion. No obstante, de forma adicional, la
reparacion de dicha anomalia si que compete al usuaric o productor. Esto afecta no
solo a motores de explosion y calderas domésticas, sino también a centros de pro-

duccion y transformacion.

Preferiblemente, ef dispositivo comprende una carcasa, que encierra los di-
ferentes componentes del dispositivo, y en cuya parte exterior se muestra el teclado
y la pantalla.
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Breve descripcién de los dibujos
En los dibujos adjuntos se ilustra, a titulo de ejemplo no limitativo, formas de

realizacion del dispositivo objeto de la presente invencion. En dichos dibujos:

la Fig. 1 es una vista esquematica en alzado frontal, que muestra un disposi-

tivo segun la presente invencién, con sus conexiones particulares;

la Fig. 2 es un diagrama de bloques que ilustra la composicién interna del
dispositivo de la Fig. 1; y

la Fig. 3 es una vista esquematica, gue ilustra un modo aliernativo de reali-

zacion de la invencién, de aplicacion en automocion.

Descripcion detallada de los dibujos

En dichos dibujos puede verse que la consiitucién y modo de! dispositivo pa-
ra la medicién de consumos energéticos y para el célculo de parametros ecoldgicos
a partir de los consumos energéticos medidos, tanto directos como indirectos.

La funcién del dispositivo de la invencién es medir el comportamiento o la
conducta respetuosa con el medio ambiente de una “unidad consumidora de ener-
gia”. La “unidad consumidora de energia” objeto de medida de las diferentes mani-
festaciones energéticas consumidas posibles puede ser: una vivienda, colectividad
(hotel, polideportivo, residencia, espacios deportivos, comercios, grandes almace-
nes, salas de ocio, edificios de oficinas y despachos, centros de la administra-
cidn...), ceniros de transformacion, talleres, almacenes, vehiculos motorizados o

medios de transporte ya sean particulares como pliblicos.

El fundamento de la operativa consistira en la comparacién del flujo energé-
tico basico real requerido por los usuarios para su confort por persona con los con-
sumos normales de la normativa vigente amparada (por gjemplo en normas UNE,
ISO, etc.) y/o los recomendados por las administraciones oficiales del lugar y/o da-
tos estadisticos de consumos energéticos y residuos normales (a partir de ahora
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“consumos tipo” englobando tanio flujos de consumos energéticos como residuos

por persona o por unidad propia de una poblacién determinada).

Para esta comparacién, el sistema que se propone calculard un parametro
ecoldgico como una media ponderada de la suma de desviaciones de cada valor de

consumo energético medido con respecto a su correspondiente valor de referencia.

Para ello, segin puede verse en las Figs. 1y 2, el dispositivo 1 de la presen-
te invencidn esta constituido por un aparato que tiene un cajeado o carcasa 2, que
incorpora los siguientes elementos:

un moédulo de introduccién de datos 3, que estd dotado de entradas de valo-
res de consumo energético E1, E2, E3, E4, de magnitudes, medidos en sendos y
correspondientes aparato de medida C1, C2, C3, C4;

un teclado 6 de introduccidn de datos y de seleccion de menus, en particular

de datos de preduccién de residuos;

unos medios de computacion 4, que reciben los datos procedente del médu-
lo de introduccién de datos 3 y del teclado 6, y que estan provistos de un procesa-
dor que incorpora un algoritmo de calculo de un parametro ecologico a partir los
consumos energéticos medidos y de los datos introducidos; vy

una pantalla de visualizacién 5, comunicada con los medios de computacicn

(4), para dar a visualizar el parametro ecoldgico calculado,

El aparato esta dotado de una alimentacién eléctrica 8, segtin puede verse

en la Fig. 1.
Para la introduccidon de valores de produccion de residuos se pude utilizar
una de las entradas E4, digital o analdgica, procedente de una béascula, o bien se

puede introducir manualmente el o los valores a través del teclado 6

El dispositivo 1 puede complementarse con un médulo de entrada 90 de un
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bus de datos 9 de una red domética, y una entrada USB 70 para un bus de daios

serie 7, 0 unos medios equivalentes.

En la Fig. 1 se muestra un dispositivo particularmente pensado para aplica-

. ¢idn especial en edificacion (vivienda, hotel, polideportivo, residencia, espacios de-

portivos, comercios, grandes almacenes, salas de ocio, edificios de oficinas y des-
pachos, centros de la administracién, centros de transformacion, talleres, almace-
nes, etc.. La carcasa 2 comprende al menos las siguienies entradas.

una entrada de caudal de agua E1, procedente de un correspondiente pri-
mer caudalimetro de agua C1;

una entrada de caudal de gases o liquidos combustibles E2, procedente de
un segundo caudalfmetro de gases o liquidos combustibles C2;

una entrada de medida de potencia eléctrica E3, procedente de un contador
o analizador de red eléctrica C3; y

una entrada el medida de peso de residuos E4 procedente de una bascula

de pesaje de residuos C4,

a través de ios correspondientes puertos.

El nimero de entradas estara adecuado a la complejidad de | instalacion.
Por ejemplo, una industria puede disponer de varios dispositivos de este tipo, cada
uno de eilos asociado a una correspondiente seccidn o unidad de fabrica, almace-

nes, coficinas, etc.

En la Fig. 3 se muestra una realizacion particularmente ideada para la auto-
mocion, en que el dispositivo cuenta con una entrada de caudal de combustible E6,
procedente de un caudalimetro C6 de combustible, asociado al depésito de com-
bustible 15; y una entrada de caudal de gases de escape E5, procedente de un
correspondiente caudalimetro C5 de gases de escape de! sistema de escape 14 del
motor 13 de un vehiculo automévil 12. En este caso, los flujos de produccién de
residuos del vehiculo automdovil se introducen manualmente por teclado, por ejem-
plo, residuos de goma de neumaticos, residuocs de aceite del motor, residuos de
liquido refrigerante, residuos de liquidos de circuidos cerrados y deshechos de me-
tales.
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El dispositivo tiene una entrada 10 para que, de forma opcional, se recoja la
informacién procedente de un analizador de gases 11 (Fig. 3), para la medicién de
los niveles de emisién de gases y particulas. E! dispositivo 1 compara el resultado
obtenido con los niveles admitidos por la normativa vigente.

El algoritmo de de los medios de computacion 4 calcula el flujo energético
basico total se obtiene mediante evaluacién los flujos de las manifestaciones ener-
géticas medidas E1, E2, E3, E4, E5, E6, etc., referido el nimero de personas que
disfrutan de la unidad a medir en cada trayecto. El algoritmo de calculo integra to-
dos los trayectos de un periodo de tiempo en tiempo a definir o el total acumulado

Cada flujo tiene una incidencia en el medio ambiente: el consumo de agua
revierte en su aprovechamiento, el consumo de combustibles se asocia a las emi-
siones directas de CQO,, NOX ..., el consumo eléctrico de red a las emisiones indi-
rectas de CO;, NOX... y la produccién de residucs con el impacto medioambiental
indirecto, mediante la cantidad de papel, vidrio, materia orgdnica, plasticos, aceites
y grasas, cauchos, metales... expresada en kg que desecha la unidad por unidad
de tiempo y personas que disfrutan del confort de dicha unidad, para compararlo
con consumos y residuos tipo. Esios datos, una vez tratados por el algoritmo, dan
como resultado un parametro ecolégico (que agui denominamos “ecocom”}, que es
la medida de la conducta respetuosa con nuesiro medio ambiente, para dar “eco-
coms” integrales o combinados ¢ individuales de la unidad de confort o de produc-

cion.

En cuanto a la presentacion de los resultados, de dicha comparacién se ob-
tiene el porcentaje de consumo energético real respecto a los consumos tipo, indi-
cando si el comportamiento es respetuoso (igual a cerce o superior o abusivo cuan-
do es negativo. Ambas desviaciones se miden de forma porcentual. L.a unidad por-
centual de cada flujo se denomina “ecocom” positivos, si el resultado es respetuoso
0 negativos si no lo es. E! algoritmo de todos los flujos nos da el “ecocom” integral
de la unidad. Pudiendo darse dificultades para recibir todos los flujos, el algoritmo
dei ecometro puede dar unicamente “ecocoms” de aprovechamiento de agua y/o

emision de gases directos y/o emision de gases indirectos y/o produccién de resi-
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duos. También se pueden medir solo aquellos flujos que considere oportuno la ad-
ministracion publica a efectos de tributar ecotasas, evaluando un paquete especifico
(que se puede denomina “ecocom administrativo’).

Los resultados se presentan de forma permanente el en una pantalla 5, indi-
cando en base a que periodos de tiempo se evalda: el acumulado dei dia, de la
semana, el mes... u otros como los consumidos por trayecto en el caso de vehicu-
los. A efectos de conocer mejor el aprovechamiento energético, mediante un mend
se puede visualizar los “ecocoms” ( dia, semana, mes..) de aprovechamiento de las
diferentes fuentes de energia en la pantalla o pasar a otra sucesivas con las emi-

siones directas, indirectas o produccién de residuos.

Como se ha mencionado anteriormente si por dificultades de instalacion sélo
se calcula el consumo de uno o varios flujos, la pantalla permanente indica que se
trata de “ecocoms” individuales por fuente energética o de residuo, combinados o©

integrales.

En cuanto a la instalacion de los diferentes aparatos de medida C1, C2 C3,
C4, C5, C8, etc., el caudalimetro de agua C1, se sitla aguas abajo del contador de
compafiia y aguas arriba de la llave de vivienda, con la posibilidad de emitir impul-
sos o sefial analégica o digital o luminosa. Lo mismo se aplica para C2, caudalime-
tro para gases o liguidos combustibles, para C3, equipo de medida eléctrico en el
cuadre general de la unidad, para C5, en el casc de los gases de escape, y para
C8, en el caso dei caudal de combustible de un vehiculo automovil. Lo mismo cabe
decir para el flujo de produccién de residuos E4 que procedera de una bascula C4.
La emisién de informacién puede ser a su vez, alambrica o inaldmbrica. En el caso
de que no exista la instafacion los datos de flujos se pueden introducir manualmente

mediante el teclado 6.

Algoritmo para el calculo del parametro ecoldgico.

Resulta de la media aritmética ponderada de todos los cocientes entre el
valor absoluto de los flujos reales (E1, E2, E3, E4, E5, ...) entrantes en la unidad
consumidora de energia” objeto de medida de las diferentes manifestaciones ener-
gélicas posibles, respecto a sus flujos o valores de referencia correspondientes. Se
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toma el valor absoluto de los flujos reales debido a que el consumo entrante de
energia es de signo contrario a un residuo, que indirectamente se asocia a otro
consumo energético exterior; por eso, como interesa las contribuciones de cada
factor, a efectos de que no se compensen entre ellas se toman todos en valor abso-

luto del flujo, no del cociente de flujos.

Se define:

1.- Flujo de una manifestacion energética real entrante (E1, E2, E3, E4, E5,

EB..., en general E): Como la cantidad de energia consumida por unidad de tiempo

de esa manifestacion energética, por usuario de la unidad que se mide. Asi por
ejemplo el agua potable consumida en una vivienda es un flujo energético por que
se detrae de [a naturaleza con un coste de transporie, de potabilizacién ... ; estos
costes energéticos son costes medio ambientales que van asociados a esa agua
consumida. El flujo de liquidos y gases combustibles consumidos es otro flujo
energeético entranie real asociado a ias emisiones directas de CQO; y otros a la at-
mosfera. E} consumo de electricidad es otro flujo energético asociado a las emisio-
nes indirectas de CO; y otros gases no deseados. Igualmente con los residuos,
también son indicadores del impacto medio ambienta! e indicadores indirecios de
un gasto energético. Asi por ejemplo también es un flujo energético entrante la can-
tidad de vidrio que desechamos por idénticas razones, pero no el que adquirimos y
permanece para desarrollo de la actividad en la unidad. Igualmente con el papel, |a
materia organica, los envases, los recambios procedentes de reparaciones, etc.

2.- Flujos tipo (G,): Seria el consumo energético medio deseado o recomen-
dable por la administracion publica de la zona donde se desarrolla la actividad de
cada unidad a medir. En su defecto, caso de no existir politicas medicambientales
definidas por la administracidon se toman consumos y normalizados o datos estadis-
ticos de consumos, tanto entrantes come consumo como salientes de residuo por

habitante o por unidad de produccién.

3.- Coeficiente de ponderacidn (C,q): Cada cociente designa un porcentual

de desviacion respecto al consumo tipo de manifestacién energética consumida.
Pero no todos tienen la misma importancia atendiendo a:
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3.1.- La costumbres en cuanto a consumos de la unidad. En ciertas
regiones hay manifestaciones energéticas que poseen un peso importante
por ta proximidad del recurso, por precios subvencionados o por inexisiencia
de otras fuentes.... En estas situaciones hay que darle el peso especifico
adecuado que marque la adminisiraciéon o en su defecto los datos estadisti-
cos. En el caso de un vehiculo motorizado sera despreciable el consumo de
agua, pero no el de liquidos 6 gases combustibles, el de residuos de aceites
y grasas o el de residuos de cauchos, gomas y metales.

3.2.- Las politicas energéticas de la zona. Seglin la administracian
del lugar y atendiendo si a la medida de la conducta medioambiental se le
asocia una tasa o tributo; hay que ponderar estos cocientes dependiendo lo
que quiera primar o castigar [a administracién dichas desviaciones.

3.3.- Fines préacticos: Estos coeficientes pueden ser cero, por gue la
contribucion de dicho consumo sea tan bajo que conviene despreciarlo, da-
do el coste que posee su medida. Por ejemplo la cantidad de residuos orga-

nicos de un ferrocarril eléctrico.
Los coeficientes ponderados estan acotados entre Q y 1.

Asi, el pardmetro ecoldgico (6 “ecocoms”, en %), para “n” magnitudes de consumo

energético o de residuos, se calcula aplicando la férmula;

n Ei

Ecocoms (%) = 1/n (Cpa x {1 - — ) x 100.
i=1 P - Gt

De donde n es el niumero de fuentes de energia o variables de residuo medibies
{con coeficiente de ponderacién distinto de cero) y p la poblacion que disfruta del
confort de la unidad a medir.

[nterpretacién de los resultados.

El resultado es un tanto por ciento que en tanto se aproxima a cero el com-

portamiento es el deseable, si por el contrario es negativo y se aparta de cero, la
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conducta de esa unidad no es respetuosa y la distancia al cero es el grado de lo
que se aparta de la conducta deseada, por lo cual se puede penalizar y medir tal
penalizacidn. Por Ultimo, si es positivo la conducta es excelente y lo que se aparta

del cero es la medida de su excelencia medioambiental.

E! dispositivo para la medicién de consumos energéticos y del comporta-
miento respetuoso con el medio ambiente, segin la presente invencion, puede utili-
zarse para el calculo de un parametro ecoldgico que puede servir de base para la
aplicacion de las denominadas ecotasas por parte de la administracion.
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REIVINDICACIONES

1.- Dispositivo para la medicion de consumos energéticos vy del comporta-
miento respetuoso con el medio ambiente de una unidad consumidora de energia,

caracterizado porgue comprende

un médulo de introduccién de datos (3), que esta dotado a su vez por lo me-
nos de una entrada de un valor de consumo energético (E1, E2, E3, E4, E5, E6) de
una magnitud, medido en un correspondiente aparato de medida (C1, C2, C3, C4,
C5, C6) de la unidad consumidora de energia;

un teclado (6) de introduccién de datos, en particular de datos de produccion
de residuos de la unidad consumidora de energia;

unos medios de computacion (4) que reciben los datos procedente del mé-
dulo de introducciéon de datos (3) y del teclado (6), y que estan provistos de un pro-
cesador que incorpora un algoritmo de célculo de un pardmetro ecolégico, indicativa
del comportamiento respetuosc con el medio ambiente de la unidad consumidora
de energia, a partir los consumos energéticos medidos y de los datos introducidos;
¥

una pantalla de visualizacion (5), comunicada con los medios de computa-
cion (4), para dar a visualizar el parametro ecoldgico calculado,

siendo dicho pardmetro ecolégico calculado como una media ponderada de
la suma de desviaciones de cada valor de consumo energético medido con respec-

to a un valor de referencia.

2.- Dispositivo segun la reivindicacion 1, caracterizado porque comprende

medios para la introduccion de valores de produccién de residuos.

3.- Dispositivo segln la reivindicacion 1, caracterizado porque comprende un
mdodulo de entrada (20) de un bus de datos (9) de una red domética.

4.- Dispositivo segun la reivindicacidon 1, caracterizado porque comprende
una entrada USB (70) para un bus de datos serie (7).

5.- Dispositivo segun una cualquiera de las reivindicaciones anteriores, ca-

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



WO 2010/007601 PCT/IB2009/053135

10

15

20

25

30

-13 -

racterizado porgque comprende por o menos:

una entrada de caudal de agua (E1), procedente de un correspondiente pri-
mer caudalimetro de agua (C1);

una entrada de caudal de gases o liquidos combustibles (E2), procedente de
un segundo caudalimetro de gases o liquidos combustibles (C2);

una entrada de medida de potencia eléctrica (E3), procedente de un conta-
dor o analizador de red eléctrica (C3); vy

una entrada el medida de peso de residuos (E4) procedente de una bascula

de pesaje de residuos {C4)

6.- Dispositivo seglin una cualquiera de las reivindicaciones 1 a 4, caracteri-
zado porque comprende por lo menos:

una entrada de caudal de combustible (EB), procedente de un correspon-
diente caudalimetro (C6) de combustible del motor (13) de un vehiculo automaovil
(12); y

unos medios de infroduccion de la produccion de residucos del vehiculo au-
tomovil, seleccionados de entre: residuos de goma de neumaticos, residuos de
aceite del motor, residuos de liguido refrigerante, residuos de liquidos de circuidos
cerrados y residuos metalicos,

para el calculo del parametro ecolégico correspondiente al vehiculo automo-

vil

7.- Dispositivo seglin una cualquiera de Ias‘ reivindicaciones anteriores, ca-
racterizado porgque comprende ademés una entrada de caudal de gases de escape
{E5), procedente de un correspondiente caudalimetro (C5) de gases de escape de
un sistema de combustién de la unidad consumidora de energia; y un analizador de
gases (11) para la medicién de los niveles de emisién de gases y particulas de di-

cho sistema de combustion.

8.- Dispositivo segulin una cualguiera de las reivindicaciones antericres, ca-
racterizado porque comprende una carcasa (2}, que encierra los diferentes compo-
nentes del dispositivo, v en cuya parte exterior se muestra el teclado (6) y la panta-
lla (5).
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Dispositivo para la medicién de consumos energéticos y del comportamiento respetuoso con el medio ambiente de una unidad
consumidora de energia. Comprende un modulo de introducciéon de datos (3), que esta dotado a su vez por Io menos de una
entrada de un valor de consumo energético (E1, E2, E3, E4, E5, E6) de una magnitud, medido en un correspondiente aparato de
medida (C1, C2, C3, C4, C5, C6) de Ia unidad consumidora de energia; un teclado (6) de introduccién de datos, medios de
computacion (4) que reciben los datos procedente del modulo de introduccion de datos y del teclado, y que estan provistos de un
procesador que incorpora un algoritmo de calculo de un pardmetro ecoldgico, indicativa del comportamiento respetuoso con el
medio ambiente de la unidad consumidora de energia, a partir los consumos energéticos medidos y de los datos introducidos; y
una pantalla de visualizacidén, comunicada con los medios de computacion. El parametro ecolégico se calcula como una media
ponderada de Ta suma de desviaciones de cada valor de consumo energético medido con respecto a un valor de referencia.
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Inventors:
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Examiner:

P.O. Box 1450

23643

Unknown

Unknown (U.S. National Phase of
PCT/1B2009/053135)
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53777-215226
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FIRST PRELIMINARY AMENDMENT
Mail Stop PCT DO/EO/US

Alexandria, VA 22313-1450

Sir:

Prior to the examination of the above-identified national patent application

submitted herewith, Applicant requests entry of the following:

Amendments to the Abstract, which begin on page 2 of this paper.

Amendments to the Specification, which begins on page 3 of this paper.

Amendments to the Claims, which begins on page 4 of this paper.

Remarks, which begin on page 8 of this paper.
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In the Abstract

Please accept the abstract submitted herewith on a separate sheet in fulfillment

of the requirement for an abstract.
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In the Specification:

On page 1 please amend the title as follows:

DEVICEFORMEASURING-CONSUMPTIONS AND-THERESPECTEUL
DEVICE FOR MEASURING POWER CONSUMPTION AND
PERFORMANCE WITH RESPECT TO THE ENVIRONMENT

OF A POWER-CONSUMING UNIT

On page 1 after the title please add the following header and paragraph as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a U.S. national counterpart application of International
Application Serial No. PC'T/IB2009/053135 filed July 20, 2009, which claims priority to
Spanish Patent Application No. P200802159 filed July 18, 2008. The disclosures of
PCT/IB2009/053135 and P200802159 are each hereby incorporated herein by reference.
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In the Claims:
Please amend the claims as follows:

CEAIMSWHAT IS CLAIMED IS:

1. (Currently amended) Device A device for measuring power
consumptions consumption and respeetful performance with respect to the environment of a
power-consuming unit;-characterised-in-thatit-comprises: comprising

a data introduction module, which is-previded-with receives at least one an

input-efa power consumption value efa-magnitude, measured in by a corresponding

measurement apparatus of the power-consuming unit;
an keybeard input device for intredueing inputting data,particularly-dataof
waste production data inthe-pewer-constingunit;

a display screen; and

a computer with a processor and a memory device having therein a plurality of

instructions that, when executed by the processor, cause the processor to

(a) receive the at least one power consumption value from the data

introduction module,

(b) receive the waste production data,

(c) calculate an ecological parameter based on the at least one power

consumption value and the waste production data, and

(d) operate the display screen to display the calculated ecological

parameter,
Lispl , . L with.il . _to display-the
said wherein the calculated ecological parameter is being an adjusted mean of
the sum of the deviations of each-value-of measured the at least one power consumption value

with respect to a reference value corresponding to the at least one power consumption value.

4 0f9
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2. (Currently amended) Device-accordingto-claim-1-characterised-in-that

#-eomprises The device of claim 1 further comprising a means for introducing values of

waste production.

3. (Currently amended) Device-according-to-elaim 1,-characterised-in-that

it-ecomprises The device of claim 1 further comprising an input module of a data bus in a

domotic network.

4, (Currently amended) Device-according-to-claimt-characterised-in-that
iteomprises The device of claim | further comprising an USB input for a serial data bus.

5. (Currently amended) Device-according-to-anyene-ofthe-previous
elaims-characterised-in-that-itcomprises The device of claim | wherein the at least one

power consumption value includes at least two power consumption values selected from the

group of: atleast:

a water flow input[[,]] from a corresponding first water flow meter;

a combustible gas and liquid flow input[[,]] from a second combustible gas
and liquid flow meter;

an electric power measurement input[[,]] from a meter or analyser of electric
mains; and

a waste weight measurement input from a scale for weighting wastes.

6. (Currently amended) Device-aceording-to-anyone-ofclaims1-4;
characterised-in-thatitcomprises-atdeast-The device of ¢claim 1 wherein the at least one

power consumption value includes a fuel flow input[[,]] from a corresponding flow meter of

fuel from the motor of an automobile; and
meanstorintrodueing the waste production data corresponds to one of efthe

automebile;selected-ameng: tire rubber wastes, motor oil wastes, coolant liquid wastes,

closed circuit liquid wastes and metal wastes,_and

the fuel flow input and the waste production data are used to calculate the

ecological parameter corresponding to the automobile.

7. (Currently amended) Device-according-to-anyone-of-the previous
claims;-characterised-in-that—it-also-comprises The device of claim 6 wherein the at least one

power consumption value includes an input-for exhaust gas flow input [[,]] from a

corresponding flow meter of exhaust gases of a combustion system of the automobile power-
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8. (Currently amended) Device-acecordingto-anyone-of-the-previous
elaims;-characterisedinthatitcomprises The device of claim 1 further comprising a shell,

which encloses the different components of the device, and in whose external part is the

keybeard-and-thesereen input device and the display screen.

9, {(New) A method of determining an ecological parameter, comprising:

receiving a first power consumption value of the power consuming unit,

receiving a waste production data value,

determining an ecological parameter based on the first power composition
value and the waste production data value, and

outputting the determined ecological parameter for display on a display
screen.

10. (New) The method of claim 9, wherein the first power consumption
value corresponds to one of water flow, combustible gas flow, and electric power flow.

11, (New) The method of claim 10, wherein the waste production data
corresponds to waste weight.

12. (New) The method of claim 9, wherein the first power consumption
value corresponds to one of fuel flow and exhaust gas flow.

13. (New) The method of claim 12, wherein the waste production data
corresponds to one of rubber wastes, oil waste, coolant liquid wastes, and metal.

14. (New) The method of claim 9, further comprising generating a
negative ecological parameter when a user expends more than a predetermined standard
quantity of power consumed in a time period.

15. (New) The method of claim 12, further comprising generating a
positive ecological parameter when a user expends less than a predetermined standard

quantity of power consumed in a time period.

6 0of 9
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16. (New) A method of determining an ecological parameter as a
percentage, comprising:

determining an ecological parameter based on an algorithm of the form

Parameter(%) =1/n_ (Cpdx(l - Eé, )x100
p

i=1
wherein “Ei” is a power quantity consumed in a time period,
“Ct” is a predetermined standard quantity of power consumed in the time
period,
“Cpd” is a coefficient corresponding to the predetermined standard quantity of
power consumed in the time period,
“n” 1s a sum of a number of measured power sources and waste variables, and

“p” is a number of users of the measured power sources and waste variables.
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REMARKS
Applicant respectfully requests consideration of this Preliminary Amendment
in the above-identified patent application. The specification has been amended herein to
indicate the relationship of the subject application to previously filed applications. Claims 1-
8 are amended to delete multiple dependent claims and to place them in somewhat better
form for examination. Claims 9-16 have been added. No amendment made herein is
believed to go beyond the disclosure in the international application as originally filed.

Respectfully submitted,
Barnes & Thornburg LLP

JZ%Z/ T.G. KELSEY

Attorney Reg. No. 63,696
JTK/ezc/1148162

Indianapolis, Indiana 46204
(317-236-1313)
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ABSTRACT

A device for measuring power consumption and performance relative to the
environment of a power-consuming unit is disclosed. The device includes a data introduction
module, a keyboard for inputting data of waste production in the power-consuming unit, a
computing device, and a display screen. The computing device receives the data from the
data introduction module and the keyboard. The computing device is also provided with a
processor that includes a calculation algorithm of an ecological parameter indicative of the
performance relative to the environment of the power-consuming unit. The ecological
parameter is calculated as an adjusted mean of the sum of the deviations of each power

consumption value with respect to a reference value.
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®

@ RESUMEN -

“Dispositivo para la medicién de consumos energéticos y del comportamiento respetuoso con el medio ambiente dea’u
unidad consumidora de energia” °

Se.
Do

3

(A
vew

3

Dispositivo para la medicién de consumos energéticos y del comportamiento respetuoso con el medio ambiente de unz’
unidad consumidora de energia. Comprende un médulo de introduccién de datos (3), que estd dotado a su vez por lo
menos de una entrada de un valor de consumo energético (E1, E2, E3, E4, E5, E6) de una magnitud, medido en un
correspondiente aparato de medida (C1, G2, C3, C4, C5, C6) de la unidad consumidora de energia; un teclado (6) de
introduccién de datos, medios de computacién (4) que reciben los datos procedente del médulo de introduccién de
datos y del teclado, y que estédn provistos de un procesador que incorpora un algoritmo de célculo de un pardmetro
ecoldgico, indicativa del cémportamiento respetuoso con el medio ambiente de la unidad consumidora de energia, a
partir los consumos energéticos medidos y de los datos introducidos; y una pantalla de visualizacién, comunicada con
los medios de computacion. El pardmetro ecolégico se calcula como una media ponderada de la suma de desviaciones
de cada valor de consumo energético medido con respecto a un valor de referencia.
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DESCRIPCION

“Dispositivo para la medicién de consumos energéticos y del comportamiento

respetuoso con el medio ambiente de una unidad consumidora de energia”

Sector técnico de la invencién

La invencion se refiere a un dispositivo para la medicién de consumos ener-
géticos y del comportamiento respetuoso con el medio ambiente, a partir de los
consumos energéticos medidos y de la produccién de residuos, en una unidad con-
sumidora de energia, ya sea una unidad de confort (viviendas, colectividades, hos-
teleria y restauracion, espacios de ocio, espacios deportives, vehiculos motorizados
tanto privados como publicos, y de mercancias, etc.) o una unidad de produccion.

La medicién de este comportamiento respetuoso o no se hara a través de lo
gue denominaremos “parametro ecoldgico”, a partir de las mediciones de consumos
energéticos (consumos directos) y de la produccion de deshechos o residuos que
genera (consumos indirectos).

Antecedentes de la invencion

Actualmente son conocidos muchos tipos de controladores légicos progra-
mables (PLC), en que, a partir de una variables de estado, se determinan las sali-
das de un sistema (por ejemplo eléctrico, o neumdtico, etc.), u otros tipos de dispo-
sitivos que, a partir de unas entradas, calculan los valores de unos parametros de
interés. Ejemplos de estos dispositivos pueden ser los conocidos analizadores de
red eléc’grﬁica, que, a partir de senales de voltaje, intensidad de corriente y desfase,

calculan la energia eléctrica consumida por ua instalacion.

Sin embargo, no se conocen en la técnica actual, dispositivos o aparatos
que calculen parametros o magnitudes ecoldgicas a partir de datos de consumo
energético y de produccién de residuos en instalaciones, si definimos tales parame-
tros o magnitudes como una desviacién de un punto de trabajo éptimo, definido por
una autoridad. Por ejemplo en que las emisiones de COx 6 NOx sean las minimas

posibles ateniendo a su utilizacion.
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La presente invencion tiene por finalidad proporcionar un aparato que llene
este vacio detectado en Ia técnica actual

Explicacién de la invencion
A tal finalidad, el objeto de la presente invencién es un novedoso dispositivo

de medicion de consumos energéticos y que calcula pardmetros ecoldgicos a partir
de los consumos energéticos medidos y de datos de produccién de residuos que en
Su esencia se caracteriza porque comprende

un médulo de introduccion de datos, que esté dotado a su vez por [o menos
de una entrada de un valor de consumo energético de una magnitud, medido en un
correspondiente aparato de medida de la unidad consumidora de energia;

un teclado de introduccién de datos y de seleccién de menus, en particular
de datos de produccién de residuos de la unidad consumidora de energia;

unos medios de computacion que reciben los datos procedente del mdédulo
de introduccién de datos y del teclado, y que estan provistos de un procesador que
incorpora un algoritmo de célculo de un parametro ecoldgico a partir los consumos
energéticos medidos y de los datos introducidos; y

una pantaila de visualizacién, comunicada con los medios de computacion,
para dar a visualizar el parametro ecoldgico calculado,

siendo dicho pardmetro ecolégico calculado como una media ponderada de
la suma de desviaciones de cada valor de consumo energetico medido con respec-

to a un valor de referencia.

Segun otra caracteristica de la presente invencidn, el dispositivo comprende
medios para la introduccion de valores de produccién de residuos.

En variantes preferidas, el dispositivo puede comprender un médulo de en-
trada de un bus de datos de una red domética y/o una entrada USB para un bus de
datos serie.

En una realizacion de aplicacién doméstica o industrial el dispositivo com-
prende por lo menos:
una entrada de caudal de agua, procedente de un correspondiente primer
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caudalimetro de agua;

una entrada de caudal de gases o liquidos combustibles, procedente de un
segundo caudalimetro de gases o liquidos combustibles;

una entrada de medida de potencia eléctrica, procedente de un contador o
analizador de red eléctrica; y

una entrada el medida de peso de residuos procedente de una bascula de

pesaje de residuos

En una realizacion aliernativa, para el calculo del parametro ecolégico co-
rrespondiente al vehiculo automavil, el dispositivo puede comprender por lo menos:

una entrada de caudal de combustible, procedente de un correspondiente
caudalimetro de combustible del motor de un vehiculo automavil; y

unos medios de introduccién de la produccién de residuos del vehiculo au-
tomdvil, seleccionados de entre: residuos de goma de neumaticos, residuos de
aceite del motor, residuos de liquido refrigerante, y residuos de liquidos de circuidos

cerrados, sin ser éstos limitativos, mediante el teclado del dispositivo.

El dispositivo puede contar adicionalmente con una entrada de caudal de
gases de escape, procedente de un correspondiente caudalimeiro de gases de es-
cape del sistema de combustion de la unida consumidora de energia, por ejemplo
escape del motor; y un analizador de gases para la medicién de los niveles de emi-
sién de gases y particulas. El dispositivo compara el resultado obtenido con los ni-
veles admitidos por la normativa vigente. La mala combustién y el consecuente ex-
ceso de emisién de gases (COz y NOX) y particulas no es una cuestion de los usua-
rios o preductores, pues no inciden en ella, sino que el responsable directo es el
fabricante del aparato o camara de combustién. No obstante, de forma adicional, la
reparacion de dicha anomalia si que compete al usuario o productor. Esto afecta no
s6lo a motores de explosion y calderas domésticas, sino también a centros de pro-

duccién y transformacion.

Preferiblemente, el dispositivo comprende una carcasa, que encierra los di-
ferentes componentes del dispositivo, y en cuya parte exterior se muestra el teclado
y la pantalla.
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Breve descripcién de los dibujos

En los dibujos adjuntos se ilustra, a titulo de ejemplo no limitativo, formas de
realizacion del dispositivo objeto de la presente invencién. En dichos dibujos:

la Fig. 1 es una vista esquematica en alzado frontal, que muestra un disposi-
tivo segun la presente invencién, con sus conexiones particulares;

la Fig. 2 es un diagrama de bloques que ilustra la composicién interna del

dispositivo de la Fig. 1; y

la Fig. 3 es una vista esquematica, que ilustra un modo alternativo de reali-

zacion de la invencion, de aplicacién en automocidn.

Descripcion detallada de los dibujos

En dichos dibujos puede verse que la constituciéon y modo del dispositivo pa-
ra la medicién de consumos energéticos y para el célculo de parametros ecolégicos
a partir de los consumos energéticos medidos, tanto directos como indirectos.

La funcién del dispositivo de la invencién es medir el comportamiento o la
conducta respetuosa con el medio ambiente de una “unidad consumidora de ener-
gia”. La “unidad consumidora de energia” objeto de medida de ias diferentes mani-
festaciones energéticas consumidas posibles puede ser: una vivienda, colectividad
(hotel, polideportivo, residencia, espacios deportivos, comercios, grandes almace-
nes, salas de ocio, edificios de oficinas y despachos, centros de la administra-
cion...), centros de transformacién, talleres, almacenes, vehiculos motorizados o

medios de transporte ya sean particulares como publicos.

El fundamento de la operativa consistird en la comparacién del flujo energé-
tico basico real requerido por los usuarios para su confort por persona con los con-
sumos normales de la normativa vigente amparada (por ejemplo en normas UNE,
ISO, etc.) y/o los recomendados por las administraciones oficiales del lugar y/o da-
tos estadisticos de consumos energéticos y residuos normales (a partir de ahora
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“consumos tipo” englobando tanto flujos de consumos energéticos como residuos

por persona o por unidad propia de una poblacién determinada).

Para esta comparacion, el sistema que se propone calculard un parametro
ecolégico como una media ponderada de la suma de desviaciones de cada valor de
consumo energético medido con respecto a su correspondiente valor de referencia.

Para ello, segiin puede verse en las Figs. 1y 2, el dispositivo 1 de la presen-
te invencidn esta constituido por un aparato que tiene un cajeado o carcasa 2, que

incorpora los siguientes elementos:

un médulo de introduccion de datos 3, que esta dotado de entradas de valo-
res de consumo energético E1, E2, E3, E4, de magnitudes, medidos en sendos y
correspondienies aparato de medida C1, C2, C3, C4;

un teclado 6 de introduccién de datos y de seleccion de menus, en particular
de datos de produccidn de residuos;

unos medios de computacion 4, que reciben los datos procedente del mddu-
lo de introduccion de datos 3 y del teclado 6, y que estan provistos de un procesa-
dor que incorpora un algoritmo de célculo de un parametro ecoldgico a partir los
consumos energéticos medidos y de los datos introducidos; y

una pantalla de visualizacién 5, comunicada con los medios de computacion

(4), para.dar a visualizar el parametro ecoldgico calculado,

El aparato esté dotado de una alimentacién eléctrica 8, segiin puede verse
en la Fig. 1.

Para la introduccién de valores de produccién de residuos se pude utilizar
una de las entradas E4, digital o analdgica, procedente de una bascula, o bien se

puede introducir manualmente el o los valores a través del teclado 6

El dispositivo 1 puede complementarse con un médulo de entrada 90 de un
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bus de datos 9 de una red domdtica, y una entrada USB 70 para un bus de datos

serie 7, 0 unos medios equivalentes.

En la Fig. 1 se muestra un dispositivo particularmente pensado para aplica-
cidn especial en edificacion (vivienda, hotel, polideportivo, residencia, espacios de-
portivos, comercios, grandes almacenes, salas de ocio, edificios de oficinas y des-
pachos, centros de la administracion, centros de transformacion, talleres, almace-
nes, efc.. La carcasa 2 comprende al menos las siguientes entradas.

una entrada de caudal de agua E1, procedente de un correspondiente pri-
mer caudalimetro de agua C1;

una entrada de caudal de gases o liquidos combustibles E2, procedente de
un segundo caudalimetro de gases o liquidos combustibles C2:

una entrada de medida de potencia eléctrica E3, procedente de un contador
o analizador de red eléctrica C3; y

una entrada el medida de peso de residuos E4 procedente de una bascula

de pesaje de residuos C4,
a traves de los correspondientes puertos.

El nimero de entradas estard adecuado a la complejidad de | instalacién.
Por ejemplo, una industria puede disponer de varios dispositivos de este tipo, cada
uno de ellos asociado a una correspondiente seccién o unidad de fabrica, almace-

nes, oficinas, etc.

En la Fig. 3 se muestra una realizacién particularmente ideada para la auto-
mocion, en que el dispositivo cuenta con una entrada de caudal de combustible E6,
procedente de un caudalimetro C6 de combustible, asociado al depdsito de com-
bustible 15; y una entrada de caudal de gases de escape E5, procedente de un
correspondiente caudalimetro C5 de gases de escape del sistema de escape 14 del
motor 13 de un vehiculo automévil 12. En este caso, los flujos de produccion de
residuos del vehiculo automoévil se introducen manualmente por teclado, por ejem-
plo, residuos de goma de neumadticos, residuos de aceite del motor, residuos de
liquido refrigerante, residuos de liquidos de circuidos cerrados y deshechos de me-

fales.
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El dispositivo tiene una entrada 10 para que, de forma opcional, se recoja la
informacién procedente de un analizador de gases 11 (Fig. 3), para la medicion de
los niveles de emision de gases y particulas. El dispositivo 1 compara el resultado

obtenido con los niveles admitidos por la normativa vigente.

El algoritmo de de los medios de computacién 4 calcula el flujo energético
basico total se obtiene mediante evaluacion los flujos de las manifestaciones ener-
géticas medidas E1, E2, ES, E4, E5, E6, eic., referido el ndmero de personas que
disfrutan de la unidad a medir en cada trayecto. El algoritmo de calculo integra to-
dos los trayectos de un periodo de tiempo en tiempo a definir o el total acumulado

Cada flujo tiene una incidencia en el medio ambiente: el consumo de agua
revierte en su aprovechamiento, el consumo de combustibles se asocia a las emi-
siones directas de CO,, NOx ..., el consumo eléctrico de red a las emisiones indi-
rectas de CO,, NOx... y la produccion de residuos con el impacto medioambiental
indirecto, mediante la cantidad de papel, vidrio, materia organica, plasticos, aceites
y grasas, cauchos, metales... expresada en kg que desecha la unidad por unidad
de tiempo y personas que disfrutan del confort de dicha unidad, para compararlo
con consumos y residuos tipo. Estos datos, una vez tratados por el algoritmo, dan
como resultado un parametro ecolégico (que aqui denominamos “ecocom”), que es
la medida de la conducta respetuosa con nuestro medio ambiente, para dar “eco-
coms” integrales o combinados o individuales de la unidad de confort o de produc-
cion.

FS
N

En cuanto a la presentacion de los resultados, de dicha comparacion se ob-
tiene el porcentaje de consumo energético real respecto a los consumos tipo, indi-
cando si el comportamiento es respetuoso (igual a cero o superior o abusivo cuan-
do es negativo. Ambas desviaciones se miden de forma porcentual. La unidad por-
centual de cada flujo se denomina “ecocom” positivos, si el resultado es respetuoso
o negativos si no lo es. El algoritmo de todos los flujos nos da el “ecocom” integral
de la unidad. Pudiendo darse dificultades para recibir todos los flujos, el algoritmo
del ecometro puede dar Unicamente “ecocoms” de aprovechamiento de agua y/o
emisién de gases directos y/o emisién de gases indirectos y/o produccién de resi-
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duos. También se pueden medir solo aquelios flujos gue considere oportuno la ad-
ministracién publica a efectos de tributar ecotasas, evaluando un paquete especifico

(que se puede denomina “ecocom administrativo”).

Los resultados se presentan de forma permanente el en una pantalla 5, indi-
cando en base a que periodos de tiempo se evalta: el acumulado del dia, de la
semana, el mes... u otros como los consumidos por trayecto en el caso de vehicu-
los. A efectos de conocer mejor el aprovechamiento energético, mediante un menu
se puede visualizar los “ecocoms” ( dia, semana, mes..) de aprovechamiento de las
diferentes fuentes de energia en la pantalla o pasar a otra sucesivas con las emi-

siones directas, indirectas o produccién de residuos.

Como se ha mencionado anteriormente si por dificultades de instalacion sélo
se calcula el consumo de uno o varios flujos, la pantalla permanente indica que se
trata de “ecocoms” individuales por fuente energética o de residuo, combinados o

integrales.

En cuanto a la instalacién de los diferentes aparatos de medida G1, C2 C3,
C4, C5, C86, etc., el caudalimetro de agua C1, se sitlia aguas abajo del contador de
compaiiia y aguas arriba de la llave de vivienda, con la posibilidad de emitir impul-
sos o sefial analdgica o digital o luminosa. Lo mismo se aplica para C2, caudalime-
tro para gases o liquidos combustibles, para C3, equipo de medida eléctrico en el
cuadro general de la unidad, para C5, en el caso de los gases de escape, y para
C8, en el caso del caudal de combustible de un vehiculo automévil. Lo mismo cabe
decir para el flujo de produccién de residuos E4 que procedera de una bascula CA4.
La emisién de informacién puede ser a su vez, aldmbrica o inaldmbrica. En el caso
de que no exista la instalacion los datos de flujos se pueden introducir manualmente

mediante el teclado 6.

Algoritmo para el célculo del pardmetro ecoldgico.

Resulta de la media aritmética ponderada de todos los cocientes entre el
valor absoluto de los flujos reales (E1, E2, E3, E4, E5, ...) entrantes en la unidad
consumidora de energia” objeto de medida de las diferentes manifestaciones ener-
géticas posibles, respecto a sus flujos o valores de referencia correspondientes. Se
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toma el valor absoluto de los flujos reales debido a que el consumo entrante de
energia es de signo contrario a un residuo, que indirectamente se asocia a otro
consumo energético exterior; por eso, como interesa las contribuciones de cada
factor, a efectos de que no se compensen entre ellas se toman todos en valor abso-
luto del flujo, no del cociente de flujos.

Se define:

1.- Flujo de una manifestacién eneraética real entranie (E1, E2, E3, E4, ES5,

E6..., en general E)): Como la cantidad de energia consumida por unidad de tiempo

de esa manifestacion energética, por usuario de la unidad que se mide. Asi por
ejemplo el agua potable consumida en una vivienda es un flujo energeético por que
se detrae de la naturaleza con un coste de transporte, de potabilizacion ... ; estos
costes energéticos son costes medio ambientales que van asociados a esa agua
consumida. El flujo de liquidos y gases combustibles consumidos es otro flujo
energético entrante real asociado a las emisiones directas de CO; y otros a la ai-
mésfera. El consumo de electricidad es otro flujo energético asociado a las emisio-
nes indirectas de CO, y otros gases no deseados. Igualmente con los residuos,
también son indicadores del impacto medio ambiental e indicadores indirectos de
un gasto energético. Asf por ejemplo también es un flujo energético entrante la can-
tidad de vidrio que desechamos por idénticas razones, pero no el que adquirimos y
permanece para desarrollo de la actividad en la unidad. Igualmente con el papel, la
materia organica, los envases, los recambios procedentes de reparaciones, etc. '

2.~ Flujos tipo (C)): Seria el consumo energético medio deseado o recomen-
dable por la administraciéon publica de la zona donde se desarrolla la actividad de
cada unidad a medir. En su defecto, caso de no existir politicas medioambientales
definidas por la administracién se toman consumos y normalizados o datos estadis-
ticos de consumos, tanto entrantes como consumo como salientes de residuo por
habitante o por unidad de produccién.

3.- Coeficiente de ponderacién (C,q): Cada cociente designa un porcentual

de desviacién respecto al consumo tipo de manifestacion energética consumida.
Pero no todos tienen la misma importancia atendiendo a:
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3.1.- La costumbres en cuanto a consumos de la unidad. En ciertas
regiones hay manifestaciones energéticas que poseen un peso importante
por la proximidad del recurso, por precios subvencionados o por inexistencia
de otras fuentes.... En estas situaciones hay que darle el peso especifico
adecuado que marque la administracién o en su defecto los datos estadisti-
cos. En el caso de un vehiculo motorizado sera despreciable el consumo de
agua, pero no el de liquidos 6 gases combustibles, el de residuos de aceites
y grasas o el de residuos de cauchos, gomas y metales.

3.2.- Las politicas energéticas de la zona. Seglin la administracién
del lugar y atendiendo si a la medida de la conducta medioambiental se le
asocia una tasa o tributo; hay que ponderar estos cocientes dependiendo lo
que quiera primar o castigar la administracién dichas desviaciones.

3.3.- Fines practicos: Estos coeficientes pueden ser cero, por que la
contribucion de dicho consumo sea tan bajo que conviene despreciarlo, da-
do el coste que posee su medida. Por ejemplo la cantidad de residuos orga-

nicos de un ferrocarril eléctrico.
Los coeficientes ponderados estéan acotados entre 0 y 1.

Asi, el parametro ecolégico (6 “ecocoms”, en %), para “n” magnitudes de consumo
energeético o de residuos, se calcula aplicando la férmula:

n E;

Ecocoms (%) = 1/n 2 (Cpax (1 - — ) x 100.
A i =1 P Ct

De donde n es el nimero de fuentes de energia o variables de residuo medibles
(con coeficiente de ponderacion distinto de cero) y p la poblacién que disfruta del

confort de la unidad a medir.

Interpretacion de los resultados.

El resultado es un tanto por ciento que en tanto se aproxima a cero el com-
portamiento es el deseable, si por el contrario es negativo y se aparta de cero, la
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conducta de esa unidad no es respetuosa y la distancia al cero es el grado de lo
que se aparta de la conducta deseada, por lo cual se puede penalizar y medir tal
penalizacion. Por Gltimo, si es positivo la conducta es excelente y lo que se aparta

del cero es la medida de su excelencia medioambiental.

El dispositivo para la medicién de consumos energéticos y del comporia-
miento respetuoso con el medio ambiente, seguin la presente invencion, puede utili-
zarse para el célculo de un parametro ecoldgico que puede servir de base para la

aplicacion de las denominadas ecotasas por parte de la administracion.
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REIVINDICACIONES

1.- Dispositivo para la medicion de consumos energéticos y del comporta-
miento respetuoso con el medio ambiente de una unidad consumidora de energia,

caracterizado porque comprende

un modulo de introduccién de datos (3), que esta dotado a su vez por io me-
nos de una entrada de un valor de consumo energético (E1, E2, ES, E4, E5, EB) de
una magnitud, medido en un correspondiente aparato de medida (C1, C2, C3, C4,
C5, C6) de la unidad consumidora de energia;

un teclado (6) de introduccién de datos, en particular de datos de produccién
de residuos de la unidad consumidora de energia;

unos medios de computacién (4) que reciben los datos procedente del mé-
dulo de introduccién de datos (3) y del teclado (68), y que estén provistos de un pro-
cesador que incorpora un algoritmo de cdlculo de un pardmetro ecoldégico, indicativa
del comportamiento respetuoso con el medio ambiente de la unidad consumidora
de energia, a partir los consumos energéticos medidos y de los datos introducidos;
y

una pantalla de visualizacién (5), comunicada con los medios de computa-
cion (4), para dar a visualizar el pardmetro ecolégico calculado,

siendo dicho pardmetro ecolégico calculado como una media ponderada de
la suma de desviaciones de cada valor de consumo energético medido con respec-
to a un valor de referencia.

2.~ Dispositivo segtin la reivindicacién 1, caracterizado porque comprende
medios para la introduccién de valores de produccion de residuos.

3.- Dispositivo seglin la reivindicacién 1, caracterizado porque comprende un
mdédulo de entrada (90) de un bus de datos (9) de una red domética.

4.- Dispositivo segtin la reivindicacién 1, caracterizado porque comprende
una entrada USB (70) para un bus de datos serie (7).

5.- Dispositivo seglin una cualquiera de las reivindicaciones anteriores, ca-
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racterizado porque comprende por lo menos:

una entrada de caudal de agua (E1), procedente de un correspondiente pri-
mer caudalimetro de agua (C1);

una entrada de caudal de gases o liquidos combustibles (E2), procedente de
un segundo caudalimetro de gases o liquidos combustibles (C2);

una entrada de medida de potencia eléctrica (E3), procedente de un conta-
dor o analizador de red eléctrica (C3); y

una entrada el medida de peso de residuos (E4) procedente de una bascula
de pesaje de residuos (C4)

6.- Dispositivo seglin una cualquiera de las reivindicaciones 1 a 4, caracteri-
zado porque comprende por lo menos:

una entrada de caudal de combustible (E6), procedente de un correspon-
diente caudalimetro (C6) de combustible del motor (13) de un vehiculo automdvil
(12);y

unos medios de introduccién de la produccién de residuos del vehiculo au-
tomdvil, seleccionados de entre: residuos de goma de neumaticos, residuos de
aceite del motor, residuos de liquido refrigerante, residuos de liquidos de circuidos
cerrados y residuos metalicos,

para el célculo del parametro ecolégico correspondiente al vehiculo automo-
vil

7.- Dispositivo seguin una cualquiera de las reivindicaciones anteriores, ca-
racterizado porque comprende ademas una entrada de caudal de gases de escape
(E5), progedente de un correspondiente caudalimetro (C5) de gases de escape de
un sistema de combustién de la unidad consumidora de energia; y un analizador de
gases (11) para la medicién de los niveles de emisiéon de gases y particulas de di-
cho sistema de combustion.

8.- Dispositivo segin una cualquiera de las reivindicaciones anteriores, ca-
racterizado porque comprende una carcasa (2), que encierra los diferentes compo-
nentes del dispositivo, y en cuya parte exterior se muestra el teclado (6) y la panta-
lla (5).
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RESUMEN

“Dispositivo para la medicién de consumos energéticos y del comportamiento

respetuoso con el medio ambiente de una unidad consumidora de energia”

Dispositivo para la medicion de consumos energéticos y del comportamiento
respetuoso con el medio ambiente de una unidad consumidora de energia. Com-
prende un mddulo de introduccién de datos (3), que estéd dotado a su vez por lo
menos de una entrada de un valor de consumo energético (E1, E2, E3, E4, E5, EG)
de una magnitud, medido en un correspondiente aparato de medida (C1, C2, C3,
C4, C5, CB) de la unidad consumidora de energfa; un teclado (6) de introduccion de
datos, medios de computacion (4) que reciben los datos procedente del méduio de
intfroduccion de datos y del teclado, y que estdn provistos de un procesador que
incorpora un algoritmo de célculo de un parametro ecoldgico, indicativa del compor-
tamiento respetuoso con el medio ambiente de la unidad consumidora de energia, a
partir los consumos energéticos medidos y de los datos introducidos; y una pantalia
de visualizacién, comunicada con los medios de computacion. El parametro ecolo-
gico se calcula como una media ponderada de la suma de desviaciones de cada
valor de consumo energético medido con respecto a un valor de referencia.

FiG. 1

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482

'Y



PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



PCT

PCT/IB2009/053135

1/4

Copia papel (NO para presentacion)

Vii-1-1

Declaracién: Identidad del inventor
Declaracion sobre la identidad del
inventor (Reglas 4.17.i) y 51bis.1.a)i)):

respecto de esta solicitud internacional

Nombre (APELLIDOS, Nombre)

Direccion

MASO PORTABELLA, Alberto de

C/Mossen Cinto Verdaguer N° 8, 2° 2?2
08349

Espaiia

es el inventor del objeto para el que se
solicita proteccidén mediante esta
solicitud internacional

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



PCT/IB2009/053135

2/4
PCT
Copia papel (NO para presentacion)
VIlI-2-1 |Declaracion: Derecho para solicitar y

que sea concedida una patente

Declaracion sobre el derecho del s - -

solicitante, en la fecha de presentacion respecto de esta solicitud internacional

internacional, para solicitar y que le sea

concedida una patente (Reglas 4.17.ii) y

51bis.1.a)ii)), en caso de que no

proceda la declaracién segun la Regla

4.17.iv):

Nombre (APELLIDOS, Nombre) MASO PORTABELLA, Alberto tiene derecho a
solicitar y a que le sea concedida una
patente en virtud de lo siguiente:

ViI-2-1i MASO PORTABELLA, Alberto de C/Mossen

)

Cinto Verdaguer N° 8, 2° 22 08349
Cabrera de Mar Espaha es el inventor del
objeto para el que se solicita
proteccidén mediante esta solicitud
internacional

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



PCT

PCT/IB2009/053135

3/4

Copia papel (NO para presentacion)

Vii-4-1

Declaracion: Calidad de inventor
(s6lo para la designacién de los
Estados Unidos de América)
Declaracion sobre la calidad de inventor
(Reglas 4.17.iv) y 51bis.1.a)iv)) para la
designacion de los Estados Unidos de
América:

Por este medio declaro que considero que
soy el original, primer y Gnico inventor
(si hay un solo inventor indicado a
continuacidén) o uno de los primeros
inventores conjuntos (si se mencionan
varios inventores a continuacién) de la
materia objeto de la reivindicacién y
para la cual se solicita una patente.

Esta declaracién se refiere a la
solicitud internacional de que forma
parte (si se presenta la declaracidén con
la solicitud).

Esta declaracidén se refiere a la
solicitud internacional N° PCT/ . . . .
e« -« <« +« < <« < . . . (si se presenta la
declaracién seguin la Regla 26ter).

Por este medio declaro que mi
residencia, direccién postal y
ciudadania son los que se indican a
continuacién al lado de mi nombre.

Por este medio declaro que he revisado y
entiendo el contenido de la solicitud
internacional que antecede, incluso las
reivindicaciones de tal solicitud. He
identificado en el petitorio de esa
solicitud, conforme a la Regla 4.10,
toda reivindicacidén de prioridad de una
solicitud extranjera, y he identificado
abajo, bajo el epigrafe "Solicitudes
anteriores", mediante el numero de
solicitud, el pais o el Miembro de la
Organizacidén Mundial del Comercio, el
dia, el mes y el afio de presentacidn
toda solicitud de patente o de
certificado de inventor presentada en un
pais distinto de los Estados de América,
incluida toda solicitud internacional
PCT que designe al menos un pais
distinto de los Estados Unidos de
América, cuya fecha de presentacién sea
anterior a la de la solicitud extranjera
cuya prioridad se reivindica.

VII-4-1-
1

Solicitudes anteriores:
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PCT

PCT/IB2009/053135

4/4

Copia papel (NO para presentacion)

Por este medio reconozco el deber de
divulgar informacidén conocida por mi que
fuere esencial con respecto a la
patentabilidad segin se define en el
Titulo 37 del Cédigo de Regulaciones
Federales § 1.56, incluyendo lo relativo
a las solicitudes de continuacién en
parte, la informacidén esencial que se
haya hecho accesible entre la fecha de
presentacién de la solicitud anterior y
la fecha de presentacién internacional
PCT de la solicitud de continuacién en
parte.

Por este medio manifiesto que todas las
declaraciones hechas en la presente en
base a mis propios conocimientos son
verdaderas y que considero que son
verdaderas todas las declaraciones
hechas en base al mejor saber y
entender; adicionalmente, manifiesto que
dichas declaraciones se hicieron con el
conocimiento de que las declaraciones
falsas intencionales y similares son
punibles por multa o encarcelamiento o
ambas, conforme a la Seccién 1001 del
Titulo 18 del Cédigo de Estados Unidos y
que dichas declaraciones falsas
intencionales pueden poner en peligro la
validez de la solicitud o de cualquier
patente concedida en virtud de la misma.

Vi-4-1-
1-1
Vi-4-1-
1-2

Vi-4-1-
1-3

Viil-4-1-
1-4
Viil-4-1-
1-5

ViI-4-1-
1-6

Nombre (APELLIDOS, Nombre)

Domicilio:
(ciudad y estado (de los Estados Unidos
de América), en su caso, o pais)

Direccion postal:

Ciudadania:

Firma del inventor:
(La firma debe ser la del inventor, no la
del mandatorio)

Fecha:

MASO PORTABELLA, Alberto
Cabrera de Mar, Espaifia

C/Mossen Cinto Verdaguer N° 8, 2° 2?2
08349 Cabrera de Mar Espafia

ES
/Alberto MASO PORTABRELLA/

20 Julio 2009 (20.07.2009)

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/054,355 01/14/2011 490 53777-215226 16 3
CONFIRMATION NO. 5994
23643 FILING RECEIPT
BARNES & THORNBURG LLP
11 SOUTH MERIDIAN R IR
000000046106850

INDIANAPOLIS, IN 46204
Date Mailed: 02/23/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Alberto Maso Portabella, Cabrera de Mar, SPAIN;
Power of Attorney: The patent practitioners associated with Customer Number 23643

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/IB2009/053135 07/20/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
SPAIN P200802159 07/18/2008

If Required, Foreign Filing License Granted: 02/18/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/054,355

Projected Publication Date: 06/02/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH
THE ENVIRONMENT

Preliminary Class
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.
13/054,355 Alberto Maso Portabella 53777-215226
23643 | INTERNATIONAL APPLICATION NO. |
BARNES & THORNBURG LLP PCT/IB2009/053135
11 SOUTH MERIDIAN LA. FILING DATE PRIORITY DATE
INDIANAPOLIS, IN 46204 07/20/2009 07/18/2008

CONFIRMATION NO. 5994
371 ACCEPTANCE LETTER

T

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

01/14/2011 01/18/2011
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(¢)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Indication of Small Entity Status

+ Copy of the International Application filed on 01/14/2011

+ English Translation of the A filed on 01/14/2011

+ Copy of the International Search Report filed on 01/14/2011
* Preliminary Amendments filed on 01/14/2011

« Information Disclosure Statements filed on 01/14/2011

+ Oath or Declaration filed on 01/14/2011

+ Copy of references cited in ISR filed on 01/14/2011

+ U.S. Basic National Fees filed on 01/14/2011

* Priority Documents filed on 01/14/2011

page 1 of 2
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

SHAKEEL AHMED

Telephone: (703) 756-1423

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226
CONFIRMATION NO. 5994
23643 PUBLICATION NOTICE

BARNES & THORNBURG LLP

11 SOUTH MERIDIAN IR0

INDIANAPOLIS, IN 46204

‘(‘)0000048002!‘77

N

Title:DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH THE
ENVIRONMENT

Publication No.US-2011-0130972-A1
Publication Date:06/02/2011

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Electronic Acknowledgement Receipt

EFSID: 10235501
Application Number: 13054355
International Application Number:
Confirmation Number: 5994

Title of Invention:

PERFORMANCE WITH THE ENVIRONMENT

DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Customer Number:

23643

Filer:

Bradford G. Addison/Ernest Carlson

Filer Authorized By:

Bradford G. Addison

Attorney Docket Number:

53777-215226

Receipt Date: 06-JUN-2011
Filing Date: 14-JAN-2011
Time Stamp: 10:17:19

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79761
1 Power of Attorney POA_20110606100628.pdf no 1
ec23b9830a6¢5435ea00db74120¢7868681

3dab1

Warnings:

Information:
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Total Files Size (in bytes):| 79761

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/80 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contro! number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under

37 CFR 3.73(b).
| hereby appoint:

Practitioners associated with the Customer Number: 23643
OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Registration
Number Number

as attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the comrespondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

D The address associated with Customer Number:
OR

Firm or
Individual Name
Address

City State Zip

Country

Telephone

, Email

Assignee Name and Address:

Alberto MASO PORTABELLA

C. Mossen Cinto Verdaguer, 8, 2n. 2a.
E-08349 Cabrera de Mar ES

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The indjwi signature and title is supplied below is authorized to act on behalf of the assignee
-
Signature V Ot Feb 11, 2011
Name [—Alberto MASO PORTABELLA Telephone
Title Inventor

This coliection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to fife (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to pl including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary dep ing upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226 5994
23643 7590 04/21/2014 | |
EXAMINER
Barnes & Thornburg LLP (IN)
11 S. Meridian Street LE, JOHN H
Indianapolis, IN 46204
| ART UNIT | PAPER NUMBER |
2862
| NOTIFICATION DATE | DELIVERY MODE |
04/21/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
INDocket@btlaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

13/054,355 MASO PORTABELLA, ALBERTO
Office Action Summary Examiner Art Unit AIA (First Inventor to File)

JOHN H. LE 2862 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 01/14/201 1 (preliminary amendment).
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-16is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)X] Claim(s) 1-8is/are allowed.
7)X Claim(s) 9-16 is/are rejected.
8)[] Claim(s) is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)DXJ Al b)[] Some** ¢)[] None of the:
1.4 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date 01/14/2011. ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140415
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Application/Control Number: 13/054,355 Page 2
Art Unit: 2862

The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
Abstract
1. The abstract of the disclosure is objected to because of the form and legal

phraseology often used in patent claims, such as "means"” (line 8) should be avoided.

(see MPEP section 608.01(b), form paragraph 6.16).

Claim Rejections -35USC § 112

2. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

3. Claims 9 and 16 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

Claim 9 recites the limitation "the first power composition” in line 4. There is
insufficient antecedent basis for this limitation in the claim.

As claim 16, a broad range or limitation together with a narrow range or limitation
that falls within the broad range or limitation (in the same claim) is considered indefinite,

since the resulting claim does not clearly set forth the metes and bounds of the patent

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Application/Control Number: 13/054,355 Page 3
Art Unit: 2862

protection desired. See MPEP § 2173.05(c). Note the explanation given by the Board
of Patent Appeals and Interferences in Ex parte Wu, 10 USPQ2d 2031, 2033 (Bd. Pat.
App. & Inter. 1989), as to where broad language is followed by "such as" and then
narrow language. The Board stated that this can render a claim indefinite by raising a
question or doubt as to whether the feature introduced by such language is (a) merely
exemplary of the remainder of the claim, and therefore not required, or (b) a required
feature of the claims. Note also, for example, the decisions of Ex parte Steigewald, 131
USPQ 74 (Bd. App. 1961); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and Ex parte
Hasche, 86 USPQ 481 (Bd. App. 1949). In the present instance, claim 16 recites the
broad recitation of a method that comprising only one step which is the narrower

statement of the range/limitation.

Claim Rejections - 35 USC § 101

4. 35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the
conditions and requirements of this title.

5. Claims 9-16 are rejected under 35 U.S.C. 101 because the claimed invention is
directed to non-statutory subject matter.

Claims 9-15 are rejected under 35 U.S.C. 101 because the claimed invention is
neither tied to a machine or apparatus, nor does it perform a transformation. As
currently presented, the method steps in claim 9 recite method for (determining an
ecological parameter), respectively and need not be performed by a specific machine. If

these steps implicitly or explicitly do not require a machine to perform the steps, and if a
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person can performing the process steps "receiving,” "determining,” and "outputting".
Here it does fail, and must be fixed by adding the word "by a processor."

Based on recent Court decisions, it has been held that a § 101 process must (1)
be tied to another statutory class (a particular machine or apparatus) or (2) transform
underlying subject matter (such as an article or materials) to a different state or thing.
Thus, to qualify as a § 101 statutory process, the claim should positively recite the other
statutory class (the thing or product) to which it is tied, for example, by identifying the
apparatus that accomplishes the method steps, or positively recite the subject matter
that is being transformed, for example, by identifying the material that is being changed
to a different state.

As such, claim 9 only recites method that include steps that could be purely
mental and the claim does not in any way tie the process to another statutory class nor
does the claim transform an article to a different state or thing. Such claims are
therefore non-statutory under 35 U.S.C. 101.

Claims 10-15 do not remedy the deficiencies of the claims from which they
depend, with respect to 35 USC 101.

Claim 16 appears to be non-statutory. It appears that they merely directed to a
mathematical algorithm (MPEP 2106.02). Further, in order to be considered patent
eligible under 35 USC 101, a claimed process must either result in a physical
transformation or contain a sufficient tie to a machine, article of manufacture or a
composition of matter. In re Comiskey, 84 USPQ2d 1670 (Fed. Cir. 2007). In this case,

the claimed invention does not transform any subject matter and has no tie to any
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machine, article of manufacture or a composition of matter. Such claim is therefore non-
statutory under 35 U.S.C. 101.

Allowable Subject Matter
6. Claims 1-8 are allowed.
7. Claims 9-15 would be allowable if rewritten or amended to overcome the
rejection(s) under 35 U.S.C. 101 and overcome the rejection(s) under 35 U.S.C. 112,
2nd paragraph, set forth in this Office action.

The following is a statement of reasons for the indication of allowable subject
matter:

The prior art fails to teach the invention as claimed in independent claim 1,
requiring in a device for measuring power consumption and performance with respect to
the environment of a power-consuming unit , wherein a computer with a processor and
a memory device having therein a plurality of instructions that, when executed by the
processor, cause the processor to (a) receive the at least one power consumption value
from the data introduction module, (b) receive the waste production data, (c) calculate
an ecological parameter based on the at least one power consumption value and the
waste production data, and (d) operate the display screen to display the calculated
ecological parameter, wherein the calculated ecological parameter is an adjusted mean
of the sum of the deviations of the at least one power consumption value with respect to
a reference value corresponding to the at least one power consumption value. Itis

these limitations as they are claimed in the combination with other limitations of claim,
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which have not been found, taught or suggested in the prior art of record, that make
these claims allowable over the prior art.

Other Prior Art
8. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure:

Ness et al. (US 2004/0117240 A1) disclose a computer with a processor and a
memory device having therein a plurality of instructions that, when executed by the
processor (e.g. [0077]), cause the processor (end station 3) to (a) receive the at least
one power consumption value from the data introduction module (e.g. [0094]-[0098], the
system allows users of the end stations 3 to attempt to obtain environmental certification
from the base station 1. The sustainability indicators are a measure of the operation of
the entity in a particular environmental area. Thus for example, the sustainability
indicators may include an indication of the amount of energy, such as electricity,
consumed, or the amount of water consumed by the entity), (b) receive the waste
production data (e.g. [0112]).

Contact Information
9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN H. LE whose telephone number is (571) 272-
2275. The examiner can normally be reached on M-Fri from 8:00am — 4:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sujoy K. Kundu can be reached on (571) 272-8586. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/John H Le/

Primary Examiner, Art Unit 2862
April 17, 2014
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Customer No.: 23643

Group: 2862
Confirmation No.: 5994

Application No.: 13/054,355

FILED ELECTRONICALLY

Invention: DEVICE FOR MEASURING
CONSUMPTION AND
PERFORMANCE WITH
RESPECT TO THE
ENVIRONMENT

July 16, 2014

Inventor: MASO PORTABELLA, Alberto
Filed: January 14, 2011

Attorney Docket:  53777-215226
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Examiner: Le, John H.

RESPONSE UNDER 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450
Sir:
In response to the Office Action mailed April 21, 2014, Applicant request
entry of the following amendments and consideration of the accompanying remarks.

Applicant believes that no fees are required with this response. However, if

any fees are required, the Commissioner is hereby authorized to charge those fees to the
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account of Barnes & Thornburg LLP, Deposit Account No. 10-0435, with reference to our
matter 53777-215226.
Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 6 of this paper.
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CLAIMS

A complete listing of the pending claims is provided pursuant to 37 C.F.R.

§ 1.121(c)(1). Please amend claims 9 and 16 as follows.

1. (Previously Presented) A device for measuring power consumption and
performance with respect to the environment of a power-consuming unit comprising

a data introduction module, which receives at least one power consumption value,
measured by a measurement apparatus of the power-consuming unit;

an input device for inputting waste production data;

a display screen; and

a computer with a processor and a memory device having therein a plurality of
instructions that, when executed by the processor, cause the processor to

(a) receive the at least one power consumption value from the data introduction
module,

(b) receive the waste production data,

(c) calculate an ecological parameter based on the at least one power
consumption value and the waste production data, and

(d) operate the display screen to display the calculated ecological parameter,

wherein the calculated ecological parameter is an adjusted mean of the sum of the
deviations of the at least one power consumption value with respect to a reference value
corresponding to the at least one power consumption value.

2. (Previously Presented) The device of claim 1 further comprising a means for
introducing values of waste production.

3. (Previously Presented) The device of claim 1 further comprising an input
module of a data bus in a domotic network.

4. (Previously Presented) The device of claim 1 further comprising USB input
for a serial data bus.

5. (Previously Presented) The device of claim 1 wherein the at least one power
consumption value includes at least two power consumption values selected from the group of:

a water flow input from a corresponding first water flow meter;
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a combustible gas and liquid flow input from a second combustible gas and liquid
flow meter;

an electric power measurement input from a meter or analyser of electric mains; and

a waste weight measurement input from a scale for weighting wastes.

6. (Previously Presented) The device of claim 1 wherein the at least one power
consumption value includes a fuel flow input from a corresponding flow meter from the motor of an
automobile;

the waste production data corresponds to one of tire rubber wastes, motor oil wastes,
coolant liquid wastes, closed circuit liquid wastes and metal wastes, and

the fuel flow input and the waste production data are used to calculate the ecological
parameter corresponding to the automobile.

7. (Previously Presented) The device of claim 6 wherein the at least one power
consumption value includes an exhaust gas flow input from a corresponding flow meter of exhaust
gases of a combustion system of the automobile.

8. (Previously Presented) The device of claim 1 further comprising a shell,
which encloses the different components of the device, and in whose external part is the input
device and the display screen.

9. (Currently Amended) A method of determining an ecological parameter by a
processor, comprising:

receiving a first power consumption value of the power consuming unit,

receiving a waste production data value,

determining an ecological parameter based on the first power eempesition
consumption value and the waste production data value, and

outputting the determined ecological parameter for display on a display screen.

10. (Previously Presented) The method of claim 9, wherein the first power
consumption value corresponds to one of water flow, combustible gas flow, and electric power
flow.

11. (Previously Presented) The method of claim 10, wherein the waste

production data corresponds to waste weight.
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12. (Previously Presented) The method of claim 9, wherein the first power
consumption value corresponds to one of fuel flow and exhaust gas flow.

13. (Previously Presented) The method of claim 12, wherein the waste
production data corresponds to one of rubber wastes, oil waste, coolant liquid wastes, and metal.

14. (Previously Presented) The method of claim 9, further comprising generating
a negative ecological parameter when a user expends more than a predetermined standard quantity
of power consumed in a time period.

15. (Previously Presented) The method of claim 12, further comprising
generating a positive ecological parameter when a user expends less than a predetermined standard
quantity of power consumed in a time period.

16. (Currently Amended) [[A]] The method of claim 9. wherein the determining-

an ecological parameter is determined as a percentage;-eompristag:

determiningan-ecological parameter based on an algorithm of the form

Ei ) 100
Ct

Parameter(%) = l/nz (Cpdx(1—
i=l

wherein “Ei” is a power quantity consumed in a time period,
“Ct” is a predetermined standard quantity of power consumed in the time period,
“Cpd” is a coefficient corresponding to the predetermined standard quantity of power

consumed in the time period,

€e 0

n” is a sum of a number of measured power sources and waste variables, and

Ce Y

p” is a number of users of the measured power sources and waste variables.
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REMARKS

Claims 9 and 16 have been amended. Support for the amendments to claims 9 and
16 is found throughout the specification as filed, including the original claims.
Applicant acknowledges the Examiner’s assertion on page 5 of the pending Office

Action that pending claims 1-8 are allowed.

1. Objection to the Abstract

On page 2 of the pending Office Action, the Examiner has objected to the abstract of
the captioned application. According to the Examiner, the abstract is objected to because its form
includes “legal phraseology often used in patent claims, such as ‘means’ (line §).”

For the Examiner’s convenience, the abstract of the captioned application is as
follows:

A device for measuring power consumption and performance relative to the
environment of a power-consuming unit is disclosed. The device includes a
data introduction module, a keyboard for inputting data of waste production
in the power-consuming unit, a computing device, and a display screen. The
computing device receives the data from the data introduction module and the
keyboard. The computing device is also provided with a processor that
includes a calculation algorithm of an ecological parameter indicative of the
performance relative to the environment of the power-consuming unit. The
ecological parameter is calculated as an adjusted mean of the sum of the
deviations of each power consumption value with respect to a reference
value.

(emphasis added).
Applicant respectfully traverses the Examiner’s objection to the abstract. In

particular, Applicant points out that the term “mean” as stated in the abstract is used according to its
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mathematical definition (i.e., a quantity having a value intermediate between the values of other
quantities, such as an average). Accordingly, the term “mean” as used in the abstract of the
captioned application is not “legal phraseology often used in patent claims™ as asserted by the
Examiner. Instead, the term is simply used as a mathematical term synonym of “average.”

Withdrawal of the objection to the abstract is respectfully requested.

II. Rejection of Claims 9 and 16 under 35 U.S.C. § 112, Second Parasraph (Indefiniteness)

The Examiner has rejected claims 9 and 16 under 35 U.S.C. § 112, second
paragraph, asserting that the claims are indefinite. First, the Examiner contends that the recitation
of the phrase “the first power composition” in claim 9 has insufficient antecedent basis. In
response, Applicant has amended claim 9 to replace “the first power composition” with the phrase
“the first power consumption.” Accordingly, claim 9 is not indefinite.

Second, the Examiner contends that claim 16 is indefinite because the claim includes
the broad recitation of a method comprising only one step which is the narrower statement of the
range/limitation. In response, Applicant has amended claim 16 to be dependent from independent
claim 9. Accordingly, claim 16 is not indefinite.

In light of the amendments to claims 9 and 16, withdrawal of the rejection of claims

9 and 16 under 35 U.S.C. § 112, second paragraph, is respectfully requested.

III. Rejection of Claims 9-16 under 35 U.S.C. § 101

The Examiner has rejected claims 9-16 under 35 U.S.C. § 101, asserting that the
claims are directed to non-statutory subject matter. With respect to independent claim 9, the
Examiner indicates that the rejection under 35 U.S.C. § 101 could be overcome by amending the

claim to specify that the method is performed “by a processor.” In response, Applicant has
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amended independent claim 9 according to the Examiner’s suggestion. Therefore, according to the
Examiner’s articulated reasoning, independent claim 9, as well as its dependent claims 10-15, is
directed to statutory subject matter.

Furthermore, the Examiner asserts that claim 16 is directed to non-statutory subject
matter because it is merely directed to a mathematical algorithm. In response, Applicant has
amended claim 16 to make it depend from independent claim 9. Accordingly, the subject matter of
amended claim 16 specifies how the method step of determining the ecological parameter is carried
out due to its dependency from claim 9. Therefore, due to its dependence from amended
independent claim 9, amended claim 16 is directed to statutory subject matter. Withdrawal of the

rejection of claims 9-16 under 35 U.S.C. § 101 is respectfully requested.

CONCLUSION

The foregoing amendments and remarks are believed to fully respond to the
Examiner’s rejections. Applicant respectfully requests allowance of the claims, and passage of the
application to issuance.

Respectfully submitted,
BARNES & THORNBURG LLP
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Eric E. Williams
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Indianapolis, Indiana
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6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/JOHN H LE/
Primary Examiner, Art Unit 2862

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140728
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Application/Control Number: 13/054,355 Page 2
Art Unit: 2862

The present application is being examined under the pre-AlA first to invent

provisions.

Response to Amendment
1. Applicant's amendment filed on 07/16/2014 has been entered and carefully
considered.

Claims 9 and 16 have been amended.
Examiner’s Amendment
2. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.
The application has been amended as follows:
In Claims:
9. (Currently Amended) A method of determining an ecological parameter by
processor, comprising:
receiving a first power consumption value of the a power consuming unit,
receiving a waste production data value,
determining an ecological parameter based on the first power consumption value
and the waste production data value, and
outputting the determined ecological parameter for display on a display screen.
Reasons for Allowance

3. Claims 1-16 are allowed.
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The following is a statement of reasons for the indication of allowable subject
matter:

The prior art fails to teach the invention as claimed in independent claim 1,
requiring in a device for measuring power consumption and performance with respect to
the environment of a power-consuming unit, wherein a computer with a processor and a
memory device having therein a plurality of instructions that, when executed by the
processor, cause the processor to (a) receive the at least one power consumption value
from the data introduction module, (b) receive the waste production data, (c) calculate
an ecological parameter based on the at least one power consumption value and the
waste production data, and (d) operate the display screen to display the calculated
ecological parameter, wherein the calculated ecological parameter is an adjusted mean
of the sum of the deviations of the at least one power consumption value with respect to
a reference value corresponding to the at least one power consumption value. ltis
these limitations as they are claimed in the combination with other limitations of claim,
which have not been found, taught or suggested in the prior art of record, that make
these claims allowable over the prior art.

The prior art fails to teach the invention as claimed in independent claim 9,
requiring in a method of determining an ecological parameter by processor, wherein
receiving a first power consumption value of a power consuming unit, receiving a waste
production data value, determining an ecological parameter based on the first power
consumption value and the waste production data value. It is these limitations as they

are claimed in the combination with other limitations of claim, which have not been
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found, taught or suggested in the prior art of record, that make these claims allowable
over the prior art.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on
Statement of Reasons for Allowance."

Contact Information

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN H. LE whose telephone number is (571) 272-
2275. The examiner can normally be reached on M-Fri from 8:00am — 4:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Sujoy K. Kundu can be reached on (571) 272-8586. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/John H Le/
Primary Examiner, Art Unit 2862
August 5, 2014
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P.O. Box 1450
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NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23643 7590 08/11/2014
Barnes & Thornburg LLP (IN) LE, JOHN H
11 S. Meridian Street
Indianapolis, IN 46204 | ART UNIT PAPER NUMBER |
2862
DATE MAILED: 08/11/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226 5994

TITLE OF INVENTION: DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH RESPECT TO THE ENVIRONMENT
OF A POWER-CONSUMING UNIT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 11/12/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23643 7590 08/11/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Barnes & Thornburg LLP (IN) States Postal Service with sufficient postage for first class mail in an envelope
11 S. Meridian Street addressed to the Mail Stop ISSUE FEE address above, or being facsimile
D erl. 1an slree transmitted to the USPTO (571) 273-2885, on the date indicated below.
Indianapolis, IN 46204
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226 5994
TITLE OF INVENTION: DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH RESPECT TO THE ENVIRONMENT
OF A POWER-CONSUMING UNIT
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 11/12/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LE, JOHN H 2862 702-019000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Eee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for

recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226 5994
| EXAMINER |
23643 7590 08/11/2014
Barnes & Thornburg LLP (IN) LE, JOHN H
11 S. Meridian Street
Indianapolis, IN 46204 | ART UNIT PAPER NUMBER |

2862

DATE MAILED: 08/11/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
INDocket@btlaw.com
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Application No. Applicant(s)
Corrected 13/054,355 MASO PORTABELLA, ALBERTO
i ili Examiner Art Unit AIA (First Inventor to
Notice of Allowability T LE ok File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the amendment filed on 07/16/2014.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-16. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X Al b)[JSome *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/JOHN H LE/
Primary Examiner, Art Unit 2862

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140915
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The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
Priority
1. Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C.

119(a)-(d), which papers have been placed of record in the file.
However, the filing date of the certified copy of foreign priority P200802159 is

different with the filing date of the foreign priority in the Application Data Sheet.

Reasons for Allowance
2. Claims 1-16 are allowed.

The following is a statement of reasons for the indication of allowable subject
matter:

The prior art fails to teach the invention as claimed in independent claim 1,
requiring in a device for measuring power consumption and performance with respect to
the environment of a power-consuming unit, wherein a computer with a processor and a
memory device having therein a plurality of instructions that, when executed by the
processor, cause the processor to (a) receive the at least one power consumption value
from the data introduction module, (b) receive the waste production data, (c) calculate
an ecological parameter based on the at least one power consumption value and the
waste production data, and (d) operate the display screen to display the calculated
ecological parameter, wherein the calculated ecological parameter is an adjusted mean

of the sum of the deviations of the at least one power consumption value with respect to
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a reference value corresponding to the at least one power consumption value. It is
these limitations as they are claimed in the combination with other limitations of claim,
which have not been found, taught or suggested in the prior art of record, that make
these claims allowable over the prior art.

The prior art fails to teach the invention as claimed in independent claim 9,
requiring in a method of determining an ecological parameter by processor, wherein
receiving a first power consumption value of a power consuming unit, receiving a waste
production data value, determining an ecological parameter based on the first power
consumption value and the waste production data value. It is these limitations as they
are claimed in the combination with other limitations of claim, which have not been
found, taught or suggested in the prior art of record, that make these claims allowable
over the prior art.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on
Statement of Reasons for Allowance."

Contact Information
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN H. LE whose telephone number is (571) 272-

2275. The examiner can normally be reached on M-Fri from 8:00am — 4:30pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sujoy K. Kundu can be reached on (571) 272-8586. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/John H Le/

Primary Examiner, Art Unit 2862
September 16, 2014
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EFSID: 20335327
Application Number: 13054355
International Application Number:
Confirmation Number: 5994

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT
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Alberto Maso Portabella
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23643
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Warnings:
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This is notan USPTO supplied ADS fillable form

Total Files Size (in bytes); 2270984

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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BARNES & THORNBURG LLP

11 South Meridian Street
Indianapolis, Indiana 46204
(317) 236-1313

(317) 231-7433 Fax

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Customer No.: 23643

Group: 2862
Confirmation No.: 5994

Application No.: 13/054,355

FILED ELECTRONICALLY

Invention: DEVICE FOR MEASURING
CONSUMPTION AND
PERFORMANCE WITH
RESPECT TO THE
ENVIRONMENT

October 6, 2014

Inventor: MASO PORTABELLA, Alberto
Filed: January 14, 2011

Attorney Docket:  53777-215226
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Examiner: Le, John H.

RESPONSE TO CORRECTED NOTICE OF ALLOWABILITY

Mail Stop Publication

Commissioner for Patents
P. O. Box 1450
Alexandria, Virginia 22313-1450

Sir:

A Corrected Notice of Allowability was mailed by the Office on September
19, 2014 regarding the captioned application. In the detailed action of the Corrected Notice
of Allowability, the Examiner acknowledged receipt of certified copies of papers submitted
under 35 U.S.C. § 119 for the captioned application. However, the Examiner indicated that

the filing date on the certified copy of foreign priority (i.e., P200802159) was different than
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the filing date of the foreign priority listed on the Application Data Sheet (ADS) for the
captioned application.

Applicants note that a Certified Copy of Foreign Priority Application was
submitted to the Office on January 14, 2011 for the captioned application. The foreign
priority application correctly indicated the filing date of the foreign priority as July 18, 2008.
However, on the ADS submitted for the captioned application on January 14, 2011, the
filing date of the foreign priority was incorrectly listed as July 18, 2010. Accordingly,
Applicants submit herewith a Corrected ADS for the captioned application. The Corrected
ADS specifies the filing date of the foreign priority application P200802159 is July 18,
2008.

Applicants respectfully point out that the filing date (July 18, 2008) of the
foreign priority application P2008021509 is correctly identified on the Filing Receipt of the
captioned application, on the published application, and in the USPTO PAIR database.
Accordingly, no further corrections regarding the filing date of the foreign priority appear to
be necessary.

Applicants believe that no fees are required. However, if any fees are
required, the Director is hereby authorized to charge any fees as necessary to the Barnes &
Thornburg LLP Deposit Account No. 10 0435, with reference to matter 53777-215226.

Respectfully submitted,
BARNES & THORNBURG LLP

£
Lo ¢ g(’

SN

Ty

Eric E. Williams
Attorney Reg. No. 61,302
EEW:glt
Indianapolis, Indiana
(317) 231-6410
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PTO/SBI14 (11-08)
CORRECTED ADS Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 53777-215226
Application Data Sheet 37 CFR 1.76

Application Number 13/054,355
DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH THE

Title of Invention ENVIRONMENT

The application data sheet is part of the provisional or nohprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ ] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:
Applicant 1

Applicant Authority ®nventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Alberto MASO PORTABELLA

Residence Information (Select One) () US Residency  (®) Non US Residency () Active US Military Service

City | Cabrera de Mar Country Of Residencei ES

Citizenship under 37 CFR 1.41(b}) i ES
Mailing Address of Applicant:

Address 1 C. Mossen Cinto Verdaguer 8, 2n. 2a.

Address 2

City Cabrera de Mar State/Province
Postal Code E-08349 Countryi | ES

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. fdd

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 23643
Email Address INDOCKET@BTLAW.COM [ AddEmail | [Remove Email

Application Information:

Title of the Invention _[I_)E\E/I(EDI\EI\}:ISSI\I}/INIIES\S'_::IRING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH

Attorney Docket Number| 53777-215226 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication {(if any) | 1
EFS Web 2.2.2
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PTO/SB/M4 (11-08)

Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 53777-215226

Application Number 13/054,355

Title of Invention DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH THE
ENVIRONMENT

Application Data Sheet 37 CFR 1.76

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under 35 U.S.

[[] C.122(b)and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in ancther country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: () Customer Number (O US Patent Practitioner (> Limited Recognition (37 CFR 11.9)

Customer Number 23643

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c¢} or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 US.C. 119(e) or 120, and 37 CFR 1.78{a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
a 371 of international PCT/IB2009/053135 2009-07-20
Additional Domestic Benefit/National Stage Data may be generated within this form v

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to ¢laim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)

and 37 CFR 1.55(a).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
P 200802159 ES 2Ll ledoccdh G 2008-07-18 @ Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add
Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37

of the CFR to have an assignment recorded in the Office.

Assignee 1

EFS Web2.2.2
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Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 53777-215226
Application Number 13/054,355

Application Data Sheet 37 CFR 1.76

DEVICE FOR MEASURING CONSUMPTIONS AND THE RESPECTFUL PERFORMANCE WITH THE

Title of Invention ENVIRONMENT

If the Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number
Email Address

Additional Assighee Data may be generated within this form by selecting the Add

button. Add

Signature:

A sighature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature Eric E. Williams Date (YYYY-MM-DD)| 2644444
— 701%-1 0-06
First Name Last Name | ¢&Brsfy  Williams Registration Number |=836%8 61302

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FCRMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web2.2.2
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Gffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, tc the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 1561. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web2.2.2
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Electronic Acknowledgement Receipt

EFSID: 20597733
Application Number: 13054355
International Application Number:
Confirmation Number: 5994

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Customer Number:

23643

Filer:

Eric E. Williams/Garla Twyman

Filer Authorized By:

Eric E. Williams

Attorney Docket Number:

53777-215226

Receipt Date: 04-NOV-2014
Filing Date: 14-JAN-2011
Time Stamp: 10:30:15

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 8120

Deposit Account 100435

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

152773
1 Issue Fee Payment (PTO-85B) Issue_Fee_Transmittal.pdf no 1

8250a376638b56f12d9eb52d760a8e81f9d
ef3la

Warnings:

Information:

30478
2 Fee Worksheet (SB06) fee-info.pdf no 2

2be4897df2857103bde19564c0701468762
cd713

Warnings:

Information:

Total Files Size (in bytes); 183251

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
iné)icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Mote: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23643 . 7590 08/11/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Barnes & lhornburg LLP (IN) States Postal Service with sufficient postage for first class mail in an envelope
11 S. Meridian Street o addressed to the Mail Stop ISSUE FEE address above, or being facsimile

- Meridian stree transmitted to the USPTO (571) 273-2885, on the date indicated below.

Indianapolis, IN 46204

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226 5994
TITLE OF INVENTION: DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH RESPECT TO THE ENVIRONMENT
OF A POWER-CONSUMING UNIT
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 11/12/2014
| EXAMINER | ART UNIT [ crasssupcrass |
LE, JOHN H 2862 702-019000
1. Change of correspondence address or indication of "Fee Address"” (37 2. For printing on the patent front page, list
CFR 1.363). 1 Barnes & Thornburg LLP

(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PLO/SB/122) aitached. (2) The name of a single firm (having as a member a 2

[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) arc submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) J Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies E The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number 10-0435 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status. checking this box will be taken
to be a notification of loss of cntitlement to micro cntity status.

[l Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NO'TE: This form must be signed in accordance with 37 CER 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

Authorized Signature /Eric E Wl ] ] 1 ams/ Date NOVember 43 20 1 4
Typed or printed name Eric E. Williams Registration No. 61302
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13054355

Filing Date:

14-Jan-2011

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH

RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Filer:

Eric E. Williams/Garla Twyman

Attorney Docket Number:

53777-215226

Filed as Small Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 2501 1 480 480

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 480
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/054,355 12/09/2014 8909482 53777-215226 5994
23643 7590 11/19/2014

Barnes & Thornburg LLP (IN)
11 S. Meridian Street
Indianapolis, IN 46204

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 932 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Alberto Maso Portabella, Cabrera de Mar, SPAIN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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File History Content Report

The following content is missing from the original file history record obtained from the

United States Patent and Trademark Office. No additional information is available.

Document Date - 2018-07-23

Document Title - USPTO Communication Re: Maintenance Fee Reminder

This page is not part of the official USPTO record. It has been determined that content

identified on this document is missing from the original file history record.
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File History Content Report

The following content is missing from the original file history record obtained from the

United States Patent and Trademark Office. No additional information is available.

Document Date - 2019-01-14

Document Title - USPTO Communication Re: Expire Patent

his page is not part of the official USPTO record. It has been determined that content identified

on this document is missing from the original file history record.
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Case 2:189-0v-10485-DML-SDD ECF No. 2 filed 02/18/18  PagelD 481 Page lof2

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Michigan on the following

(] Trademarks or [V Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2/15/2019 Eastern District of Michigan

PLAINTIFF DEFENDANT

MICHIGAN MOTOR TECHNOLOGIES LLC VOLKSWAGEN AKTIENGESELLSCHAFT

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 6,588,260 B1 7/8/2003 MICHIGAN MOTOR TECHNOLOGIES LLC

2 US 6,443,128 B1 9/3/2002 MICHIGAN MOTOR TECHNOLOGIES LLC

3 US 6,581,565 B2 6/24/2003 MICHIGAN MOTOR TECHNOLOGIES LLC

4 US 6,379,281 B1 4/30/2002 MICHIGAN MOTOR TECHNOLOGIES LLC

5 US 6,763,804 B2 7/20/2004 MICHIGAN MOTOR TECHNOLOGIES LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:19-0v-104B85-DML-SDD ECF No. 2 Hled 02/18/18  PagelD 452 Page 20of2

REPORT ON THE FILING OR DETERMINATION OF AN ACTION REGARDING A
PATENT OR TRADEMARK (CON’D)

PATENT OR

TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

6. US 6,347,680 Bl

2/19/2002

MICHIGAN MOTOR TECHNOLOGIES LLC

7.US 6,561,166 B2

5/13/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

8. US 6,988,031 B2

1/17/2006

MICHIGAN MOTOR TECHNOLOGIES LLC

9. US 6,612,287 B2

9/2/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

10.

US 7,487,761 B1

2/10/2009

MICHIGAN MOTOR TECHNOLOGIES LLC

11.

US 6,644,115 B2

11/11/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

12.

US 6,581,574 B1

6/24/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

13.

US 6,609,497 B2

8/26/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

14.

US 6,571,157 B1

5/27/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

15.

US 6,736,122 B2

5/18/2004

MICHIGAN MOTOR TECHNOLOGIES LLC

16.

US 6,757,149 B2

6/29/2004

MICHIGAN MOTOR TECHNOLOGIES LLC

17.

US 7,116,081 B2

10/3/2006

MICHIGAN MOTOR TECHNOLOGIES LLC

18.

US 8,909,482 B2

12/9/2014

MICHIGAN MOTOR TECHNOLOGIES LLC

19.

US 6,557,540 B1

5/6/2003

MICHIGAN MOTOR TECHNOLOGIES LLC

20.

US 6,345,604

2/12/2002

MICHIGAN MOTOR TECHNOLOGIES LLC
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File History Content Report

The following content is missing from the original file history record obtained from the

United States Patent and Trademark Office. No additional information is available.

Document Date - 2020-05-12

Document Title - USPTO Communication Re: Petition Requesting Trial

his page is not part of the official USPTO record. It has been determined that content identified

on this document is missing from the original file history record.
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Electronic Acknowledgement Receipt

EFS ID: 39442797
Application Number: 13054355
International Application Number:
Confirmation Number: 5994

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Customer Number:

23643

Filer:

Timothy Devlin/Pat Mathews

Filer Authorized By:

Timothy Devlin

Attorney Docket Number: 53777-215226
Receipt Date: 14-MAY-2020
Filing Date: 14-JAN-2011
Time Stamp: 14:50:38

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
290441
2020-05-14-USPN8909482-
1 MMT-Transmittal-POA-as-filed. yes 2

pdf

4c5086b1580b8a9884cb0c65c538d3cfd898
be58b
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Power of Attorney 2 2
Warnings:
Information:
123737
) Assignee showing of ownership per 37 2020-05-14-USPN8909482- o 3
CFR3.73 MMT_373C_Stmt'pdf 7ec67e4od5511834819d8a6c9992canb40
afod4
Warnings:
Information:
Total Files Size (in bytes): 414178

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 13/054,355

Filing Date January 14, 2011

First Named Inventor Alberto Maso Portabella

Title DEVICE FOR MEASURING POWER CONSUMPTION AND
PERFORMANCE WITH RESPECT TO THE ENVIRONMENT OF A
POWER-CONSUMING UNIT

Art Unit 2862

Examiner Name LE, JOHN H

Attorney Docket Number

SIGNATURE of Applicant or Patent Practitioner
/Timothy Devlin/ Pate 00 | 2020-05-14

Name Timothy Devlin Eegiitration 41706
umber

Title (if Applicant is a Attorney for Apphcant
juristic entity)

Applicant Name (if Applicant is a juristic entity) M|Ch|gan MOTOF TeChnOIOg|eS LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/B0 {07-17

Approved for use through 01/31/2018. OMB 0651-003 5

.S, Patent and Trademark Gffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no person is required te respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attachad
statement under 37 CFR 3.73{c}.

| hereby appoint:
v’ Practitioners associated with Customer Number: | 183393
OR

Practitioner{s) named below {if more than ten patent practitioners are to be namaed, then a customer number must be usad):
! { }

Registration Name Ragistration

Name
Name Number Number

As attorney(s} or agent{s) to repfp"m'\t the undersigned before the United States Patent and Trademark Office {USPTO) in connection with
any and ail patent applicati ned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in d\.ﬁdrd nce with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73{c) to:

The address associated with Customer Number: 1 63393
OR

D Firm or individual name

Address

City State Zip

Country

Tetephona Emaii

Assi am d : ) . )
Assignee name and address: o yo. MOTOR TECHNOLOGIES LLC

2350 ORCHARD LAKE ROAL, SUITE 100
SYLVAN LAKE, MICHIGAN 4\53"0

A copy of this form, together with a statement under 37 CFR 3.73{c} (Form PTO/AIA/96 or equivalent) is required to be
filed in 2ach application in which this form is used. The statement under 37 CFR 3.73{c} may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignes.

signature L7 2B u ity Date 8/5/2019

Name  Kevin Brad@ Telephone 215 298 3164
Title Managing Member

This collection of information is required by 37 CFR 1.34, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
{and by the USPTC to process) the file of a patent or reexorvzination praceeding. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the US ime will vary
depending upon the individusl case. Any comments on the amount of time you require te complete this form snd/or suggestions for reducing this burden, sheuld
be sent to the Chief information Officer, U.3. Patent and Trademark Office, 1.5, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, B.O. Box 1450, Alexandria, V8 22313-1450.

if you need gssistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Michigan Motor Technologies LLC

Application No./Patent No.: Patent No.: 8,909,482 Filed/Issue Date: ssued: December 9, 2014

Titled: DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

Applicant/Patent Owner:

Michigan Motor Technologies LLC .a limited liability company

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1 . From Alberto Maso Portabe”a TO Enrique Batalla-Farré, Antonio Cuevas-Cuadrado, Alejandro Planellas-Parera, José Marfa Vidal-Puig

The document was recorded in the United States Patent and Trademark Office at

Reel 046769 , Frame 0071 , or for which a copy thereof is attached.

2 From . Enrique Batalla-Farré, Antonio Cuevas-Cuadrado, Alsjandro Planellas-Parera, José Marfa Vidal-Puig TO . Eq uitable I P Hold i ngS, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 048344 , Frame 0979 , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: EQuitable IP Holdings, LLC To: Mobile Automotive Technologies, LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 048348 , Frame 0432 , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Timothy Devlin/ 2020-05-14

Signature Date

Timothy Devlin Reg. No. 41706

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 39442919
Application Number: 13054355
Patent Number: 8909482
Confirmation Number: 5994
Petition Issued Date: May 14,2020

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Customer Number:

23643

Filer:

Timothy Devlin/Pat Mathews

Filer Authorized By:

Timothy Devlin

Attorney Docket Number: 53777-215226
Receipt Date: 14-MAY-2020
Filing Date: 14-JAN-2011
Time Stamp: 14:58:58

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1800

RAM confirmation Number E20205DE59197748

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
32628
1 Petition automatically granted by EFS petition-request.pdf no 2
a92ea752086b923c692¢18e8e494ebf1706
9%611a
Warnings:
Information:
32053
2 Fee Worksheet (SB06) fee-info.pdf no 2
22c866abB8b691e8852d33beb4e33646c7d
03e0c8
Warnings:
Information:
Total Files Size (in bytes): 64681

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482




A31 PTO/SB/es
OMB 0651-00XX
U.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT OF MAINTENANCE FEE IN AN EXPIRED
PATENT (37 CFR 1.378(b})

Patent Number Issue Date Application Filing Date Docket Number (if applicable)
Number
8909432 09-Dec-2014 13054355 14-Jan-2011

CAUTION: Maintenance fee {and surcharge, if any) payment must correctly identify: (1) the patent number and {2} the application number of the
actual U.S. application leading to issuance of that patent to ensure the fee(s) is/are associated with the correct patent. 37 CFR 1.366(c) and (d).

Applicants claims the following fee status:

(®) Small Entity

(O Micro Entity

{O Regular Undiscounted

Applicants selects the following :

® 3172 O 7172 O 11122

PETITION FEE

The petition fee required by 37 CFR 1.17{m) (Fee Code 1558/2558) must be paid as a condition of accepting unintenticnally delayed payment of
the maintenance fee.

MAINTENANCE FEE (37 CFR 1.20(e})-(g))
The appropriate maintenance fee must be submitted with this petition.

STATEMENT
THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS
UNINTENTIONAL

PETITIONER({S) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT REINSTATED

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATCRIES
37 CFR 1.378({c) states: "Any petition under this section must be signed in compliance with 37 CFR 1.33({b}."

| certify, in accordance with 37 CFR 1.4{d}{4) that | am

An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney in
this application.

An attorney or agent registered to practice before the Patent and Trademark Office

A sole patentee

A joint patentee; | certify that | am authorized to sign this submission on behalf of all the other patentees as evidenced by the power of
attorney in the application

A joint patentee; all of whom are signing this e-petition

The assignee of record of the entire interest that qualifies as an authorized party under 37 CFR 1.33(b)

O O O 00 @

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



A31 PTO/SB/6&
OMB 0651-00XX

U.5. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Attorney
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4{d) for the form of the
signature
Signature /Timothy Devlin/
Name Timothy Devlin Registration Number 41706

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482




Electronic Patent Application Fee Transmittal

Application Number:

13054355

Filing Date:

14-Jan-2011

Title of Invention:

DEVICE FOR MEASURING POWER CONSUMPTION AND PERFORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A POWER-CONSUMING UNIT

First Named Inventor/Applicant Name:

Alberto Maso Portabella

Filer:

Timothy Devlin/Pat Mathews

Attorney Docket Number:

53777-215226

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
MAINTENANCE FEE DUE AT 3.5 YEARS 2551 1 800 800
PET. DELAY PYMT MAINTAIN PATENT IN FORCE 2558 1 1000 1000

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482




Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1800

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482




UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Patent No. 8909482
Issue Date: December 9,2014
icati :DECISION GRANTING PETITION
Application No. 13054355 "UNDER 37 CFR 1.378(b)
Filed: January 14,2011

Attorney Docket No. 53777-215226

This is a decision on the electronic petition, filed ~ May 14,2020 ,under 37 CFR 1.378(b)
to accept the unintentionally delayed paymentof the 3.5  year maintenance fee for the above-identified patent.

The petition is GRANTED.

The maintenance fee is accepted, and the above-identified patent reinstated as of May 14,2020

This decision also constitutes notice that the fee has been accepted. An electronic copy of the petition and
this decision has been created as an entry in the Image File Wrapper. Nevertheless, petitioner should print
and retain an independent copy.

Telephone inquiries related to this electronic decision should be directed to the Electronic Business Center at 1-866-217-9197.

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226
CONFIRMATION NO. 5994
163393 POA ACCEPTANCE LETTER

Michigan Motor Tech
c/o Devlin Law Firm LLG IR AT
0000001 1704408

1526 Gilpin Ave.

Wilmington, DE 19806
Date Mailed: 05/19/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/14/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[zretta/

page 1 of 1

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁwﬁ'ﬂﬂsd};g)ggrgma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/054,355 01/14/2011 Alberto Maso Portabella 53777-215226
CONFIRMATION NO. 5994
23643 POWER OF ATTORNEY NOTICE
Barnes & Thornburg LLP (IN)

11 S. Meridian Street

IR AT
Indianapolis, IN 46204 000000117044063

Date Mailed: 05/19/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/14/2020.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[zretta/

page 1 of 1

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Trials@uspto.gov Paper 11
571-272-7822 Entered: October 1, 2020

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

VOLKSWAGEN GROUP OF AMERICA, INC.,
Petitioner,

V.

MICHIGAN MOTOR TECHNOLOGIES LLC,
Patent Owner.

IPR2020-00894
Patent 8,909,482 B2

Before NEIL T. POWELL, SCOTT B. HOWARD, and
SEAN P. O°’HANLON, Administrative Patent Judges.

HOWARD, Administrative Patent Judge.

DECISION
Denying Institution of Inter Partes Review
35USC. §314
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INTRODUCTION
A. Background and Summary

Volkswagen Group of America, Inc. (“Petitioner”) filed a Petition to
institute an inter partes review of claims 1, 2, and 4-13 of U.S. Patent No.
8,909,482 B2 (Ex. 1001, “the *482 patent”). Paper 2 (“Pet.”). Michigan
Motor Technologies LLC (“Patent Owner”) filed a Patent Owner’s
Preliminary Response. Paper 10 (“Prelim Resp.”).

We have authority, acting on the designation of the Director, to
determine whether to institute an inter partes review under 35 U.S.C. § 314
and 37 C.F.R. § 42.4(a). Inter partes review may not be instituted unless
“the information presented in the petition filed under section 311 and any
response filed under section 313 shows that there is a reasonable likelihood
that the petitioner would prevail with respect to at least 1 of the claims
challenged in the petition.” 35 U.S.C. § 314(a) (2018). A decision to
institute under 35 U.S.C. § 314 may not institute on fewer than all claims
challenged in the Petition. SAS Inst., Inc. v. lancu, 138 S. Ct. 1348, 1359-60
(2018).

After considering the Petition and the Preliminary Response, we
determine, for the reasons set forth below, that Petitioner failed to
demonstrate a reasonable likelihood that any of the challenged claims are
unpatentable based on the grounds presented. Therefore, we do not institute
inter partes review of any claims.

B. Real Parties in Interest

Petitioner identifies Volkswagen Group of America, Inc. and

Volkswagen Aktiengesellschaft, which is the parent corporation of

Volkswagen Group of America, Inc., as the real parties in interest. Pet. 3.
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Patent Owner identifies Michigan Motor Technologies LLC as the
real party in interest. Paper 3, 1 (Patent Owner’s Mandatory Notices).
C. Related Matters
The parties state that the *482 patent was originally asserted in
Michigan Motor Technologies LLC v. Volkswagen AG, Case No. 2:19-cv-
10485 (E.D. Mich.). Pet. 3; Paper 3, 1. The parties further state that the
’482 patent was not asserted in the Second Amended Complaint in that
proceeding. Pet. 3; Paper 3, 1.
D. The '482 Patent
The ’482 patent is entitled “Device for Measuring Power
Consumption and Performance with Respect to the Environment of a Power-
Consuming Unit” and is directed

to a device for measuring power consumptions and the respectful
performance with the environment, from the measured power
consumptions and from the residue production, in a power-
consuming unit, a comfort unit (houses, communities, hotels and
restaurants, spare time spaces, sport spaces, private and public
motor vehicles, and goods vehicles, etc.) or a production unit.

Ex. 1001, code (54), 1:18-24. More specifically, the *482 patent is directed
the calculation of an “‘ecological parameter’ from the measurements of
power consumptions (direct consumptions) and of residues and wastes
generated (indirect consumptions).” Id. at 1:25-29.

According to the 482 patenl,

The function of the device of the invention is to measure
the respectful performance or behaviour with the environment of
a “power-consuming unit”. The “power-consuming unit” object
of the measure of the possible different power manifestations
consumed can be: a house, community (hotel, sports centre,
residence, sport spaces, shops, department stores, leisure halls,
office buildings and studies, administration centres, etc.),
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transformation centres, garages, warehouses, motor vehicles or
transportation means, private or public.

Ex. 1001, 3:3—12. The device operates by comparing “the basic actual
power flow required by the user for their comfort with” a normal or typical
consumption based on “current regulations (e.g. UNE, ISO standards, etc.)
and/or those recommended by official administrations of the place and/or
statistic data of normal power consumptions and wastes.” Id. at 3:13-21.
The comparison is made by calculating “an ecological parameter as an
adjusted mean of the sum of deviations of each value of power consumption
measured with respect to its corresponding reference value.” Id. at 3:22-25.
The ’482 patent states that the ecologic parameter (or ecocoms) is calculated

applying the following formula:

n

Ecocoms(%) = l/nZ(dex (1 —

i=1

. —) x 100

where Ei is a measure of the flow of an actual input power statement, Ct is a
measurement of preset flows, Cpd is an adjustment coefficient, “n is the
number of power sources or waste variables to be measured (with
adjustment coefficient different from zero) and p the people who enjoy[] the
comfort of the unit to be measured.” Id. at 5:27-6: 21.

E. Illustrative Claims

Claims 1 and 9 are independent claims and claim 1, reproduced

below, is illustrative of the subject matter of the challenged claims.

1. A device for measuring power consumption and
performance with respect to the environment of a power-
consuming unit comprising

a data introduction module, which receives at least one
power consumption value, measured by a measurement
apparatus of the power-consuming unit;
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an input device for inputting waste production data;
a display screen; and

a computer with a processor and a memory device having
therein a plurality of instructions that, when executed by the
processor, cause the processor to

(a) receive the at least one power consumption value from
the data introduction module,

(b) receive the waste production data,

(c) calculate an ecological parameter based on the at least
one power consumption value and the waste production data, and

(d) operate the display screen to display the calculated
ecological parameter,

wherein the calculated ecological parameter is an adjusted
mean of the sum of the deviations of the at least one power
consumption value with respect to a reference value
corresponding to the at least one power consumption value.

Ex. 1001, 6:38-61
F. Prior Art and Asserted Grounds
Petitioner asserts that claims 1, 2, and 4-13 would have been

unpatentable on the following grounds:
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Claim(s) Challenged | 35 U.S.C. §' Reference(s)/Basis
1,2,4,5,8 103(a) Luff,? Hill®
6 103(a) Luff, Hill, Zuta*
7 103(a) Luff, Hill, Zuta, Breton®
9-11 103(a) Luff
12,13 103(a) Luff, Zuta

Additionally, Petitioner relies upon the testimony of Glenn F. Bower,
Ph.D. (Ex. 1003).
ANALYSIS
A. Legal Standards
In Graham v. John Deere Co. of Kansas City, 383 U.S. 1 (1966), the
Supreme Court set out a framework for assessing obviousness under
35 U.S.C. § 103 that requires consideration of four factors: (1) the “level of

ordinary skill in the pertinent art,” (2) the “scope and content of the prior

! The Leahy-Smith America Invents Act (“AIA”) included revisions to

35 U.S.C. § 103 that became effective on March 16, 2013. Because the *482
patent claims the benefit of the filing date from an application filed before
March 16, 2013, we apply the pre-AIA version of the statutory basis for
unpatentability. See Ex. 1001.

2 US 8,170,886 B2, issued May 1, 2012 (Ex. 1005). Petitioner argues that
Luff is entitled to the benefit of the filing date of U.S. Provisional
Application No. 61/040,466 (Ex. 1008). Pet. 17-19. Patent Owner did not
address Luff’s effective filing date. See generally Prelim. Resp.
Accordingly, for purposes of this Decision, we determine that Petitioner has
satisfied its burden to show that Luff is entitled to the filing date of the Luff
provisional patent application.

3 Hill, T., & Lewicki, P. (2006). Statistics: Methods and Applications: A
Comprehensive Reference for Science, Industry, and Data Mining. Tulsa,
OK: Statsoft (Ex. 1006).

4 US 2007/0262855 A1, published Nov. 15, 2007 (Ex. 1010).
5 US 6,148,656, issued Nov. 21, 2000 (Ex. 1007).
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art,” (3) the “differences between the prior art and the claims at issue,” and
(4) objective evidence of non-obviousness such as “‘commercial success,
long-felt but unsolved needs, failure of others, etc.” Id. at 17-18. “While
the sequence of these questions might be reordered in any particular case,”
KSR Int’'l Co. v. Teleflex Inc., 550 U.S. 398, 407 (2007), the U.S. Court of
Appeals for Federal Circuit has “repeatedly emphasized that an obviousness
inquiry requires examination of all four Graham factors and that an
obviousness determination can be made only after consideration of each
factor,” Nike, Inc. v. Adidas AG, 812 F.3d 1326, 1335 (Fed. Cir. 2016),
overruled on other grounds by Aqua Prods., Inc. v. Matal, 872 F.3d 1290
(Fed. Cir. 2017) (en banc). We note that, with respect to the fourth Graham
factor, the parties have not presented argument or evidence directed to
objective evidence of nonobviousness. See generally Pet.; Prelim. Resp.
The analysis below addresses the first three Graham factors.
B. Level of Ordinary Skill in the Art

Factors pertinent to a determination of the level of ordinary skill in the
art include (1) the educational level of the inventor; (2) type of problems
encountered in the art; (3) prior art solutions to those problems; (4) rapidity
with which innovations are made; (5) sophistication of the technology; and
(6) educational level of active workers in the field.” Envetl. Designs, Ltd. v.
Union Oil Co. of Cal., 713 F.2d 693, 696697 (Fed. Cir. 1983) (citing
Orthopedic Equip. Co. v. All Orthopedic Appliances, Inc., 707 F.2d 1376,
138182 (Fed. Cir. 1983)). “Not all such factors may be present in every
case, and one or more of these or other factors may predominate in a
particular case.” Id.

Petitioner, relying on the testimony of Dr. Bower, argues that a person

having ordinary skill in the art “would have had a B.S. degree in Mechanical
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or Electrical Engineering (or equivalent) with at least 1-2 years of academic
or industry experience.” Pet. 11 (citing Ex. 1003 9 50-52).

Patent Owner argues, without citing to any evidence, that a person
having ordinary skill in the art would have either “(1) a B.S. in mechanical
engineering or a closely related field with three or more years of experience
in either programmable engine control systems or (2) at least a M.S. in
mechanical engineering.” Prelim. Resp. 7.

Dr. Bower’s testimony is conclusory and does not identify the factual
basis for his conclusion. Accordingly, we give it little weight. See
37 C.F.R. § 42.65(a) (“Expert testimony that does not disclose the
underlying facts or data on which the opinion is based is entitled to little or
no weight.”). However, we give no weight to Patent Owner’s unsupported
attorney argument. See Elbit Sys. of Am., LLC v. Thales Visionix, Inc., 881
F.3d 1354, 1359 (Fed. Cir. 2018) (“‘[a]ttorney argument is not evidence’ and
cannot rebut other admitted evidence” (quoting Icon Health & Fitness, Inc.
v. Strava, Inc., 849 F.3d 1034, 1043 (Fed. Cir. 2017)); Gemtron Corp. v.
Saint-Gobain Corp., 572 F.3d 1371, 1380 (Fed. Cir. 2009) (unsworn
attorney argument is not evidence). Accordingly, we adopt Petitioner’s
description of the person having ordinary skill in the art, except that we
delete the qualifier “at least” to eliminate vagueness as to the amount of
practical experience. The qualifier expands the range indefinitely without an
upper bound, and thus precludes a meaningful indication of the level of
ordinary skill in the art.

C. Claim Construction

We construe claims “using the same claim construction standard that

would be used to construe the claim in a civil action under 35 U.S.C.

282(b).” 37 C.F.R. §42.100(b) (2019). Specifically, we apply the
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principles set forth in Phillips v. AWH Corp., 415 F.3d 1303, 1312-17 (Fed.
Cir. 2005) (en banc). Under that standard, the words of a claim are generally
given their “ordinary and customary meaning,” which is the meaning the
term would have to a person of ordinary skill at the time of the invention, in
the context of the entire patent including the specification. Phillips, 415
F.3d at 1312-13.

Petitioner proposes construction of the terms “the calculated
ecological parameter is an adjusted mean of the sum of the deviations of the
at least one power consumption value with respect to a reference value
corresponding to the at least one power consumption value,” as recited in
claim 1 and “means for introducing values of waste production,” as recited
in claim 2. See Pet. 12-15

Patent Owner argues that “the claim terms be given their plain and
ordinary meaning.” Prelim. Resp. 8.

Because no express construction is needed to resolve any dispute in
this proceeding, we do not construe any of the claim limitations. See Nidec
Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017
(Fed. Cir. 2017) (noting that “we need only construe terms ‘that are in
controversy, and only to the extent necessary to resolve the controversy’”
(quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803
(Fed. Cir. 1999))).

D. Luff and “Waste Production Data”

1. Summary of Luff

Luff is entitled “Systems, Methods, and Apparatus to Generate an
Energy Consumption Index” and is directed “to the measurement of energy
consumption and, more particularly, to systems, methods, and apparatus to

generate an energy consumption index.” Ex. 1005, code (54), 1:14-16.
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More specifically, Luff is directed to a system that collects resource
consumption data, based on the activities of person(s) and/or household(s).
Id. at 4:43-5:8. For example, as shown in Luff Figure 3 (not reproduced), a
“Home Resource Consumption Measurement™ (“HRCM") is obtained by
collecting energy consumption associated with various appliances. Id. at
Fig. 3, 7:40-67. Additionally, the user can manually enter or adjust resource
consumption information. Id. at 9:24-31.

2. “Waste Production Data”

Claim 1 of the *482 patent recites “receive the waste production data”
and “calculate an ecological parameter based on the at least one power
consumption value and the waste production data.” Ex. 1001, 6:51-54
(emphasis added). Claim 9 recites substantially the same limitations:
“receiving waste production data” and “determining an ecological parameter
based on the at least one power consumption value and the waste production
data.” Id. at 7:33-36 (emphasis added).

a) Petitioner’s Arguments

Petitioner argues Luff teaches receiving “waste production data” and
using it to calculate an ecological parameter. See Pet. 36-38.% Specifically,
Petitioner argues Luff teaches inputting data on burning wood, and that a
person having ordinary skill in the art “would have recognized that burning
wood is a type of waste production because burning wood results in a waste

produced (e.g., carbon emissions).” Pet. 36 (citing Ex. 1005, 9:21-31;

§ Petitioner relies on the same evidence and arguments for both claims 1 and
9. See Pet. 53—54 (relying on arguments for claim 1 for substantially the
same limitations in claim 9). Accordingly, we will address Petitioner’s
argument with respect to claim 1. However, our analysis is equally
applicable to claim 9.

10
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Ex. 1008 § 42; Ex. 1003 § 119). Petitioner further argues that “Luff also
discloses accounting for the ‘energy required to dispose’ of different items,
which a POSA would have understood to be waste produced (i.e., the
claimed waste production data).” Id. (emphasis omitted) (citing Ex. 1005,
17:65-18:3). According to Petitioner, a person having ordinary skill in the
art “would have understood that Luff discloses including waste production
data in its calculation (which is received by the processor), or, at a
minimum, would have found it obvious to include waste production data in
Luff’s calculation to better account for the total environmental impact of the
monitored entity.” Id. at 36—37 (citing Ex. 1003 9 120).

Patent Owner does not address this limitation. See generally Prelim.
Resp.

b) Our Analysis

“In an [inter partes review], the petitioner has the burden from the
onset to show with particularity why the patent it challenges is
unpatentable.” Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed.
Cir. 2016) (citing 35 U.S.C. § 312(a)(3) (requiring inter partes review
petitions to identify “with particularity . . . the evidence that supports the
grounds for the challenge to each claim™)). This burden of persuasion never
shifts to Patent Owner. See Dynamic Drinkware, LLC v. Nat’l Graphics,
Inc., 800 F.3d 1375, 1378 (Fed. Cir. 2015) (discussing the burden of proof in
inter partes reviews). Accordingly, even though Patent Owner did not
address this limitation, the burden remains on Petitioner to demonstrate
unpatentability and we must examine the evidence and arguments to ensure
that Petitioner satisfies its burden to demonstrate a reasonable likelihood that
it will prove a claim unpatentable. See Dynamic Drinkware, 800 F.3d at
1378.

11
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Based on the current record, we are not sufficiently persuaded that
Luff teaches or suggests “a processor” to “receive the waste production
data” as recited in claim 1.

First, with regard to burning wood, Luff states:

The example HRCM device 302 and/or the example data
collector 110 include a user interface to enter and/or adjust
resource consumption information. Some types of resource
consumption, such as for burning wood, is difficult for a machine
to measure. The user interface allows a person 108 to input
resource consumption measurements to the HRCM device 302
and/or the data collector 110 to log such resource consumption
(e.g., 3 logs burned).

Ex. 1005, 9:21-31 (cited by Pet. 36). Although Luff refers to burning
wood—which we agree produces waste—Luff neither suggests nor teaches
any measurement of the waste produced. See id. Instead, Luff simply
teaches inputting the material burned without any reference to waste
production data. See id.

Second, with regard to Luff’s teaching of accounting for “energy
required to dispose,” Luff states:

Other purchased items may have energy values calculated in a
similar way or using any other method to determine the
approximate energy associated with purchasing that item. For
example, some purchased items may have energy values that are
based on the energy required to dispose of or recycle them in
addition to or as an alternative to the energy values described
above.

Ex. 1005, 17:65-18:4. Luff also discusses a “personal energy consumption
index,” calculated as the sum of “the home energy values, the transportation
energy values, the out of home values, and the purchase energy values

attributed to the person.” Id. at 22:20-24 (cited by Pet. 37). Although Luff

mentions waste products, Petitioner has not sufficiently shown that Luff

12
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teaches a processor that receives “waste production data.” See, e.g., id. at
17:65-18:4. Rather, placing the cited section in the context of the entire
paragraph, Luff is simply discussing the energy value—the power
consumption value—associated with an item. See id. at 17:47-18:4
(discussing the energy value of an item such as an apple). Petitioner has not
sufficiently shown that this power consumption value is the same as waste
production data—the amount of waste produced.

Third, we do not find Dr. Bower’s testimony persuasive. Dr. Bower’s
testimony is substantially identical to the language in the Petition. Compare
Ex. 1003 9§ 119, with Pet. 36. Based on the facts of this case, Dr. Bower’s
conclusory testimony without any explanation is not sufficient to
demonstrate that Luff teaches a processor that “receives the waste
production data.” See Ashland QOil, Inc. v. Delta Resins & Refractories, Inc.,
776 F.2d 281, 294 (Fed. Cir. 1985) (noting that the “[l]ack of factual
support” for an expert opinion “may render the testimony of little probative
value™).’

For the reasons explained above, the arguments and evidence

presented in the Petition fail to provide sufficient reasoning and evidence to

7 With regard to dependent claim 6, Petitioner states that Luff teaches “[t]o
transport the persons 108 in the vehicle 208, the vehicle 208 must consume
resources such as fuel, engine fluids, and tire rubber. ‘T'he consumed
resources are measured and allocated to the persons 208 being transported in
the vehicle.” Pet. 49 (emphasis omitted) (citing Ex. 1005, 5:51-56; Ex. 1008
1 28). Because that evidence was not cited with regard to claim 1, it is not
appropriate to consider it. However, even if we did consider it, because the
cited section relates to accounting for “consume[d] resources’ not waste
production data, it is not sufficiently persuasive. See Ex. 1005, 5:51-61.
That is, Luff teaches accounting for gas and other components that are
consumed but are not waste products.
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support Petitioner’s contention that Luff teaches receive/receiving “waste
production data” as recited in independent claims 1 and 9 and incorporated
into dependent claims 2, 4-8, and 10-13. Therefore, the Petition has not
demonstrated a reasonable likelihood of success in challenging claims 1, 2,
and 4—13.
CONCLUSION

For the foregoing reasons, we determine that Petitioner has failed to
show a reasonable likelihood that claims 1, 2, and 4—13 are unpatentable
based on the grounds presented. Accordingly, we do not institute infer

partes review of those challenged claims based on the current Petition.

ORDER
In consideration of the foregoing, it is hereby:
ORDERED that, pursuant to 35 U.S.C. § 314, no inter partes review

is instituted as to any claim of the 482 patent.
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A method to calenlate valve timing commands for an engine
with variable valve tming is bereby disclosed. The method
includes determining a valve feedforward term based on an
engine performance command and an environmental conds-
tions signal, calenlating a valve feedback term based on the
engine performance coramand and an engine perforrance
fecdback, and calculating a valve timing command based on

o

the valve feedforward terny and the valve feedback term.
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METROD OF CALCULATING A VALYE
TIMING COMMAND FOR AN ENGINE

TECHNICAL FIELD

This invention relates generally 1o calculating commands
for an engine and, more specifically, to calculating a valve
timing command for ap engine with variable tming valve
actuators,

BACKGROUND

In gasoline engioes of most velicles, eact cylinder of the
engine cycles through four nnique stages. In the first stage,
an inlet valve opens arxd 2 piston draws air and fuel throngh
the inlet valve and into the cylinder. The inlet valve closes
and the piston reverses direction in the second stage to
compress the air and fue] mixtare. {o the third stz 3 sparck
combusts the '\“ixt'lre which drives the piston {and powers
the vehicle). An cxhaust valve opous and the piston once
again reverses direction, 1o the fourth stage, (o push the

combusted mixhire through the exhaust valve and out of the
cylinder

The controlling of the inlet valve and the exhaust valve of
cach cylinder is a difficult task. The engine s i)md, which can
exceed 6,000 rpm in most vehicles, dictates that the opeting
and closing o £ the inlet valve and the exhaust vaive must be
abL 0 occur up fo 50 times per second. In conventional

ngines, cams driven by the engine actuats the inlet valve
and the exhaust valve. Modern resecarch, however, has
shown that fuel efficiency and power output of the engine
may be optimized with an adjustment of the valve timing for
a particular Joad on the engine. Some vanable valve timiog
engines have been proposed, bul the theoretical fnel effi-
ciency and output power of these engines have not yet been
reached.

BRIEF DESCRIPTION OF THE FIGURES

FIG.

trolled

FIG. 2 is & flowchart of the method of the preferred
cmbodiment; and

1 is schematic of a vehicle having an engine con-
with the method of the preferred embodiment;

FIG. 3 1s two timiing charts of the valves of an engine.

DESCRIPTION OF THE PREFERRED

METHODS

The following description of the two preferred method of
the 1nvention is not intended to limit the invention to these
preferred methods, but rather to enable any person skilled in
the art of variable valve timing control to make and use this
invention.

As shown 1o FIG. 1, the preferred method of the invention
has been specifically created to be perforrued by a coutrol
vt 18 1o caleulate valve timing commands for an engine 12
with clectromagnetic valve actators 14, The method,
however, may be perﬁ)rmcd by any suitable device fo
caiculate valve Hming commands for any suitable eagine
with any suitable variable timing valves.

1 FIG. 2, the preferred method of the invention
has six principle actions: obtaining an engine perfotmance
command 1§&; receiving an envircnmental conditions signal
18; determning a valve feedforwarnd term 26; receiving an
engine performance feedback 22; calenlating a valve feed-
back term 245 and calculating a Vaiw timing command 26
based on the valve feedforward term aud the valve feedback

2
term. The method perfotmed by the control untt may, of
counrse, inchude other suitable actinus before, during, orafier
these principle actions.

The action of obtataing an engine pecformance command
16 preferably includes zccciviﬁg a vehicle performance
comrpand frors a driver. Preferably, the vehicle performance
comrpand 1S received from the foot of & driver with the use
of & conventionsl pedal 28, as shown in FIG. 1.
/\}ter'\aiiw'ﬁ‘y the vehicle ner"nrm:mce command could be
received from the driver with the use of any suitable device.
The action of obtamning au engloe pcri wmance command
also mcf&.whly includes dauvmg the engine performance
command from the vehicle ;uformance command. The
engine performance command is preferably based on the
vehicle performance comimand, but may alternatively be
based on additional suitable factors, such as a fraction
nal or a cruise control signal. The engine perfor-
mance cominand is preferably a desired engine forque and,
for this reason, the engioe performance command rasy be
thought of as an engine torque commaund. The wg ine
performance command, however, may aliernatively be
another suitable variable, such as a desired enging accelera-
tion.

The action of receiving an environmental coaditions
signal 18 preferably includes receiving an euvirommental
couditions signal from an envircomental sensor 3 in the
cehicle. The L.nvn(mme'xtai sensor 38 preferably senses the
ambrent emperature outsxde the vel hicle and (.\‘?r‘fnhfl]bdfp
this data to the controf unit 1§, which uses the data

ctermiae the valve feedforward term. Othe (fuimaufm
such as the ambient pressure, may be ushn-l in the determi-
nation of the valve feediorward term. Yor this reason, the
environmental seusor 389 may alternatively sense other suit-
able information. The environmental sensor 30 is preferably
a conventiona} environmental sensor; but may alternatively
be any suitable device.

Siraslacdy, the action of receiving an engite performance
feedback 22 preferably includes receiving the engine per-
-formafxce feedback from an engine sensor 32 in the vehicle.
The engine sensor 32 preferably senses the cogloe speed and
communicates this data to the control unit 1§, which uses the
data to determine the valve feedforward term and the valve
feedback term. Gther engine measurables, such as engiue
torgue data, may be useful in the determination of the terms.
For this reason, the engine sensor 32 may alternatively sense
other suitable information. The engine sensor 32 is prefer-
ably a conventional engine sensor, but may altematively be
any suitable sensor.

The action of determining a valve feedforward term 20
preferably neludes deterrning the valve feedforward term
based on the engine torque command, the ambient termpera-
ture datfa, and thc engine speed data. The determination,
however, may be based on other suitable factors, such as
engine forque data, air-fuel ratic data, engine combustion
stability data, or ambient pressure data. The control unit 18
preferably includes a look-up table, which has been opti-
raized for fuel efficiency, power oulput, and engine eruis-
sions based op vatous engine iorgue commands, viarious
ambient temperature data, and various engine speed data {or
engine torque data). The control vait 18 may alternatively be
programmed to perform a real-tirpe optimization of the fuel
efficiency, power cutput, and engine emission {or any other
suitable measurement) based on the engine torque
command, the ambient temperature data, and the engine
speed data {or apy other suitable commaunds and
measurables).

The action of calculating the valve feedback term 24
preferably includes comparing the engine performance com-
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mand and the engine performance feedback. By the defini- receiving an engine performance feedback;

tion of the term, the valve feedback term functions to calculnting a valve feedback term based on the engine
compare the put with the oulput and to calculate a cor-
reciion term based on the difference, if any. The comparison
and the calculation are preferably accomplished by the s
control unit 1, bul may alternatively be accomplished by 2
suitable separate device.

erformance command and the engine performance
cedback; and

calculating a vaive timing comumand based on the valve
cedforward term and the valve feedback term.
2. The method of clamm 1 wherein said obtaining an

cugine performance command iochides recerving a vehicle

"“"""“"U

As shown {o FIG. 3A, the position of the piston in the
cylinder can be traced as a sinuscidal wave over a time . ) - A :
poriod. The cvests of the opening of the exhaust valve 10 POIIOHance command from a driver of the vehicle and

ol KD 1 o . o ey Crivin e il cony R d o he
(“EVO™, the closing of the exhaust valve (“EVC7), the deriving m‘: ngine performance command based on the
npm ing of the inlet vaive {“IVO”), and the closing of the ~ vebicle performance command.

nlet vadve (“IVC™) can be placed on this sinusoidal wave. 3 Tk‘e method of claim 1 wherein said receiving an
A;«, shows in FIG. 3R, the events of the EVO, the EVC ﬁk environmental conditions signal includes receiving ambient
IVO, and the IV may be shifted within the time period 1S temperature dala.
(no{e that the shilt in the EVC and the IVO preferably mirror 4. The method of claim 3 wherein said determining a
each another, but may alternatively be separately valve feediveward tegm includes determuning the valve
comroiicd). The adjustment of the tmrag of the EVQ, the feedforward term based on the ambient femperature data.
EVCAVO, and the IVC when used pdrtml\ﬂ separ atdv, oF 5. The method of claim 4 wherein said determining a
together may provide the desired fuel efficicocy, power 20 vq feedforward term ruchudes determinmng the valve
ouiput, and entissions from the engine 12 of the vehicle. The feedfor did term based on the engine performance feed-
action of calenlating a valve timing command 26 preferably back.
includes calculating an EVO command, an EVC/AVO 6. The method of claim § wherein said determining 2

command, and an IVC command. The control unit 1, of
course, may alternatively include other suitable parameters
for the control of the variable timi ing valves.

valve f““dfOIWJId term includes referencing & look-up table
with the engine pedormance command, the ambient

temperature, and the engine performance feedback:
The second preferred method of the invention includes the 7. The method of claim T wherein said receiving an engine
principle actions of the fiest preferred method and the performance fesdback includes receiving engios speed data.
additional principle action of receiving fuel conversion data 8 The method of claim 1 wherein siid obiaining an

and engine enyissions data. These preferably include receiv-
ing the fuel conversion data and engine emissions data from
suitable emission sensors {not shown) 3 in the cylinder or the
exhaust port of the engine 12, The eruission sensors prefer
ably sense the amount of NO o the exhaust and commiu-

engine performance command inchudes obtaining an engine

torgue coramand, and wherewn recerving au engise perfor-
maance feedback ncludes receiving engine torque data.

9. The method of claim 8 wherein calculating a valve

35 feedback term includes calenlating a valve feedback term

nicaies this data to the control umt 16, The control wnit 18 . T : ‘ X
preferably uses this information to medify the output value based on the engine forque command and the engine torque
from. the loﬂk-up table, but may alie matlvc:y use this data. ] o . . .
information to continually adjust the values in the look-up 18. The method of clazm 1 wherein said calculating a
table. The comfrol unit 1§ may ahternatively use this infor valve timing command iocludes calculating an EVO
wation as agother Tacior in the determination of the vaive 9 colmand, an EVC/AVO command, and an IVC command.
~ ‘ g o o N P g Her oo 11 oot
feedback term. The ermission sensors are preferably conven- 11 'The method of clame 1 furdher comaprising receiving
tional emission sensors, but may alternatively be any suit- el copversion dafa. o .
ahle sensor. 12, The method of claim 11 wherein said determiaing a

valve feedforward term inchudes determining a valve feed-
45 forward termt based on the fuel conversion data.

13, The method of clawn 11 wherein sud calenlating
valve feedback term inchudes calculating a valve feedback
tenm based on the fuel conversion data.

14. The methad of claim 1 furtber comprising receiving

As any person skilled 1n the art of variable valve engine
control will recogmize from the previous detailed description
and from the figures and c¢laims, modifications and changes
can be made 1o the preferred methods without departing
from the scope of this rovention defined in the following

s, 5 o o
We claim: 50 engine emissions data. ‘ o o
1. A method for caleulating a valve timing command for 15. h"”‘ method of claim 14 wherew said determiniog N
an engine of a vehicle, comprising: Yza]ve feedforward term mchlde§ de{ertm]rmng a valve feed-
e . . forward tertn based on the cugiue cmssions data.

obtaining an cugine performance command; 16. The wethod of claim 11 wherein satd calculating 2
receiving an envirommental conditions signal; 55 walve feedback term includes c.f-k‘ulating a vaive feedback
determining a valve feedforward term based on the engine term based on the cogloe emissions dat

performance command and the environmental condi-

tions signal; N
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Case: L22-ov-03804 Document & 7
1
ENGINE TORQUE CONTROLLER

THCHNICAL FIELD

This invention relates to an engine torque coniroller for
spark igostion internal combustion engines and more spe-
ically for direct injection engines.

cif
BACKGROUND

An engine torque controlier is comprised of a torgue
demand controller and a torque producer. The torque
demand controller determines a required target torgue, in

rdance with an accclerator pedal position, current
engine speed, external loads and other factors. This deter-
mined torgue is then used by the torque producer to produce
the desired torque by controlling the spark angle and the
air/fuel ratio.

a

Direct Injection Spark Ipuition (DIST) engines inject fucl
directly 1nto cylinders where it is igunited by 3 spark from a
spark plug. DISI engines operate in a stratiicd mode or 2
homogenous mode. When a DISY engine 3s in the stratified
mode, the combustion chambers contain siratified layers
baving different air/fuct mixtures. The strata closest 1o the
spark plug contains a stoichiometric mixture, which is a
mixiure in which the exact amount of air to combust the
amonat of Tuel 18 present, i.e. when the combustion leaves oo
EXCESs OXygen or unburmed fuel Subscquent strata copiain
progressively leaner maixtures. Operation in a stratified mode
cocurs at lower speeds aud lower Joad conditions.

When the a,ng)}u. is m a hornogenous mede, a homog-
enous mixture of air apd fuel is dnroduced 3uto the com-
bustion chamber. Homogenous operation may be gither les
of stoichiometry (i.e. highor air/fuel ratio}, at stoichiomet
or rich of steichiometry {(ie. lower air fusl ratio}.

I engine torque cot -irollaib for DHSE engines, when the
engine 13 operating in steatified mode, spark angle has Bide
influence on the torque producad. The torque producer
modifies the air/fuel 1o order to control the torque produced.
Conversely, when the engiue is operating o homogenous

mode, the ai/fuel ratio s controlled tightly in order o
maintain coect ()peran()n of the Mi!alvua converier o

reduce noxious emission. The torgue producer modifies the
tiraing of the spark ignition i order to control the forque
produced.

A problem occur

when there 38 a steady sfate e h" torgue
demanded and the estimate of the torque produced. In the
stratified mode if a fuel adjustment oecurs due o such &

Qteadv state error then the aiy/fuel rat 1o will not be ideal and

fuel econom y wiil suffer and pedormance of the catalytic
converier will detux()ra-u Tu the t-- mogenous mode, if the
tirping of ﬂ spark ignition is altered due to such a steady
state torque exror ihc.n the fuel economy will once again

suifer and the engine is mare likely o stall when a load is
mposed. Therefore, there 1s a need for a method of correc-
tion for a steady state ercor between the torgue demanded

and an estimate of the torque produced.

SUMMARY

in a preferred embodiment, the eugine is a direct injection
spark ignition engine and the trapsient torgue controller is
arranged to receive a combustion mode signal radicating
whetler the engine is operating 1n & stratified mode or 2
homogencous raode. If the signal mdicates that the engine 1s
operating m the siratified mode then the fuel and sparck

2z

controiler is artanged to control the fuel adpustment signal.
If the signal indicates that the e'lgme is operaiing 1 the
homogeneous rode then the fuel and spark conwroler s
arranged to control the spark adjustment signal

Preferah‘y th-s confroller also has an air rge controller
arranged o receive an air charge demand sig),m. a throttle
position sxg,m], an engitie speed signal, a manifold pressure
signal and an air charge temperature signal and arranged 0
output the estimated axr charge sigual. Preferably, there
also an air charge demand countroller arranged 1o receive Ehe

desired torgue signal, a desired spark angle sigual and 2
desired air/iuel ratio signal and o outpul the air charge

demand signal

According 1o another aspect of the invention, there is
provided a method of controlling torgue for an engine. The
methad tncludes estimating a current torgue signal in depen-
dence upon a received current spark angle signal, 3 received
current air/fuel ratio signal and 2 received estimated anr
charge signal, comparing the estimated current torgue signal
with a desired torque signal to provide a difference signal,
and filtering low freguency components from the difference
signal. Finally, controliing a fuel adjustment signal and 2
spark adjustment sigual in dependence wpon the filtered
difference signal.

These and other aspects and advaniages of the present
wvention will become apparent upon reading the following
detatled description of the invention o cornbination with the
accormpanying figures.

BRIEY DESCRIPTION OF THE FIGURHE

FIG. Lisablock d:agram illustrating part of an

S
g ne and

an engine controter, i accordance with the present inven-
tion;

FIG. 2 is a block diagram of a torque demand controller,
i accordance with the present fnvention; and

FIG. 3 18 a block diagram of a torque producer, in
accordance with the present invention.

DETAILED DESCRIPTION
FIG. 1 illusirates an embodiment of a direct injection
spark ignition engine 188 which has an engine controlier 1.
The engine controller 1 receives signals from an accelerator

edal and sensor assemibly 2, au engine speed seusor 3, an
engine femperature sepsor 4, an air charge temperature

sensor 5, 4 mamifold absolite sensor 118 and a
throttie position ndicator 6.

A fuel tnjector 138 injects fuel directly into a combustion
charaber ¥98. The njected fuel mixes with an air charge
which enters thr “‘1gh an air intake valve 102 via an air intake
manifold 152, The air charge is controlled by a throttle § and
the {uel imjected is contralled by a fuel purap 8. A spatk
countrol unit 7 controls a spark ;‘hw 186, 1o generate
for igmtion of the alr/iud mixture. B
resulting combustion exit via an exh
exhaust manifold 154, The exhaust manifold
way cat

FIG, 2 {llustrates an embodiment of a torque demand
controfler 11 that is part of the engine controller 1. The
torque demand countroller 31 calculates a required cutput
torque signal 13, based on an accelerator pedal position
signal received from the accelerator pedal and seusor assernn
bly 2, an engine speed signal teceived from the engine speed
sensor 3 and an engine teraperature signal received from the
enigine temperature sensor 4. A loss foad torgue signal 12,
which represents losses due to losses in the engine and
powerirain system, is added to the required output torque
signal 13 by an adder 14 to generate a torgue demand signal
13.

pressure

ust ‘/at;u 104 1o

an
154 has a three
alytic converter 142 and a Nox trap/eatalyst 144
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Referring now to FIG. 3, an adder 17 receives as inpuis
the torque demand signal 15 and a pumping losses signal 16,
which represents losses due to the inherent losses i the

,_me ey clc {i.¢. due to the energy required to draw air in
and to push nr-t exhaust gases). The adder 17 outpuis a 4
desired torgque

An ait charge i md controller 27 receives as fnputs the

desired torque & gnai a desired spark angle sigual 25 and a
desired air fuel ratio signal 26. The desired spark angle
signal 28 and the desired atr fuel ratio signal 26 are calcu-

What is claimed is:
1. & device for contralling &
the device comprising:

torque output of an engine,

wrgue dernand controlier for genersting 2 forgue
demand signal; and

4 torgue producer which receives the
signal, the torque producer includes:
an estirnator which reccives as inpuis a

torque demand

current spark

lated elsewhere in the engine controller 1 and depend upon 19 angle signal, a current air/fuel ratio signal and ac
siguals such as engine speed, engine load aud engine em- estimated air charge signal and outputs an estimated

perature

The ar charge demand controller 2’7 gencrates an
charge demand signal that is received by an aie ¢t
coniroller 29. The air charge controlier 29 also receives as 1s
inputs a signal indicating th ottle position that 18 received
from the thrut’i@ position indicator & (FIG. 1}, the engine
speed senser 3, the manifold absolute pft‘ﬂ’%l@ sensor F14
and the air charge temperature meter 3. The air charge
coutroller 28 generafes a signal indicating desired theotile 24
e & (FIG. 1) and a sigoal

torque signal;

comparator which recetves as inputs the sstimated

torque signal and a desired torque signal and ouipuis

a difference signal;

a high pass filter which receives as an input the differ-
ence signal and outputs a filtered di iiere'\c e signal in
which low frequency components are abscm, and

a transient torgue controller which receives as an doput
the fltered difference signal and outputs a fucl
adyustiment signal and a spark adjustment signal.

o

position t)at is sent fo tt

re;npsp( an estirnate of the air charge.
The ¢ na[c air cha tge may be different from the air 2. The device 1a claim 1, wherein the estimated air charge
charge fc sanded by the air chiarge demand controller 27 due signal is pi‘oduccc by an air charge conteoller which receives
to delays in the engine 16, such aa the time taken for the , as inpuis an air charge demand signal, a throtile PUSiUUF

throttie ¥ to move, the time taken for the pressure in the air signal, an engine speed signal, a manifold pressure signal
intake manifold 152 to use or fa3li; or any ervors in position nd an air charge temperature signal.
of the throttle. The air charge estimate signal is sent to 2 3. The device 1 claim 2, wherein the air charge demand
current lorque estimator 22. signz'l is produced by an afr charge dernand controller which
The cumrent torque esttmator 22 uses the air charge receives as inpuis the desired torque signal, & desired spark
cstimate sigunal, logether with a signal representing the angle signal and a desired air/fuel.
current spark angle and a signal representing the current 4. The device of claim 1, in which the engine is a direct
air/fuel rati@ to generate a signal representing an estimate of injecton spark ignition engine, wherein the trasient mrqu»
the current ferque. controller 4s artanged 10 receive a combustion mode ¢
The estimate of the cwrent torgue is compared to the indicating whether the engine is operating in 2 stratifi
desired forque. signal by a coriparator 18 to generate an mode or a homogeneous m sode, aad
signal which is then fliered by a high pass filter 28. -
rc,sulimg filtered ervor signal is used by a transient otgue
coniroller 21 fo generate signals for temporanly adjusting
the torque produced by the engine 166
A combustion mode signal 18, which is produced else- 40
where 1n the ongme controiler 1, indicates whether the
engine 164 is operating in a st ranﬁc,d mode or in 2 =1omog— A . .
enous maode. If the engine 18{ is operating in the siratified tion mode signal fu ‘Cat‘?’ that the engine is operating
wode then a fusl adjusiment signal is genetated and sent G in the 1‘*9319§6115f’“5 mode. ) o
the fucl pumyp 8 i order to adjust the amount of fuel which as 3 The device su claim 4, wherein the estimated atr charge
is injecied infe the cormbustion chamber 168 by the [uel signal is p-uduc od by an ax rd}ﬂ(gc controller which receives
injecior 138, If the cogine 106 is Opudtmg‘ in the ‘rx()lrl()g_ as mpuls an a}x charge demand sign ui a throtile position
enous mode then a spark adjustmer tugﬁdl is gencrated and signal, afl eogine speed signal, 2 manifold pressure signal
sent 10 the spark controi upit 7 to adjust the timing of the am an air '\"h?fé’ﬁj temperature signal. ) .
jgnition spark generated by the spark plug 196, &. The device 1o claim 5, wherein the air charge demand

wherein the transient torgque controller is arranged to

conirol the fuel adjustment sigaal wh = the combustion

mode signal indicates that the engine is operating i the
ratified mode, and

whereiﬁ the trausient torque controller is artanged
conirol the spark adjustment signal when the combus-

wn

The signal representing the current spark anglée is calcu- 9 ! r charge demand confroller which
receives as inputs t)e desired torque signal, a desired spark
angle signal and a desired amfucl

7. A method for controlhug a torgue output o
comprising:

lated by a calcnlator 23 using the destred spark angle and
any spark adiustment signal rececived from the transient
torque controlier 21, The signal representing the current aix
fuel ratio is calculated by a calenlator 24 using the desired
air fuel ratio and any fuel adjustment signal received from
the transient torqus ccntmliei 21, When the engine 108 is
ﬂperatir‘}, in stratified mode the current spark am,lt‘ will be
equal to the desired spark augle 25. When the e'\Um\ 168 3s
operating in homogenous mode the current air/fue } tatio will
be equal to the desired air fuel ratio 26.

As any person skifled 1n the art of systems and methods
of controlling the torque ﬂu[pu[ of an engie will recognize
from the previous detailed description and from the figures
and claims, modifications and changes can be made to the
preferred embodiments of the invention without departing
fmm the scope of this invention defined in the following

o
b

signal is produced by an

f an congime,
the method
estimating a current forque s&gx al from a received current
spark angle sigoal, & recetved cwrrent air/fuel watio
signal and & received estimated air charge signal;

cornparing the estimated ciyrent torgue sigual with a
desired torgue sigual 1o ouiput a difference signal;

filtering out a plarality of low frequency components from
the difference signal; and

controlling a fuel adjustment signal and 2 spark adjust-
ment signal i dependence upon a fltered difference
signal.
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7 ABSTRACT

A methiod of controlling the fuel pressure within a fuel
delivery system having a fuel pump that delivers fusl to a
fugl rail of an internal comnbustion engine wnchudes providing
a set-point el pressure, geunerating a feed forward signal
having a set of fuel pump motor control parameters based
upon the set-point fuel pressure and the desired fuel flow
rate, providing a pressure sensot {0 measwre the fuel rail
PIEssure, Compar ing the fuel rail pressure to the set-pomt
fnel pressure and generating an ervor value based upon the
difference between the fu;,i rali pressure and the set-point
fuel pressure, providing a feed back controlier adapted o
receive the error value 'rxd 10 s:en-arai-a a feed back countrol
signal, combining the feedback control signal and the feed
forward control signal to generate a moior controller signal.

18 Clabus, 3 Drawing Sheets

Y g P
25 N om0 28
a1~ 24 \ K_ f /"28 i o 3]
2 A P J {
h \‘ \‘\ 1\ \ L\ [
\\ \ i \ 3 \ ) \ )
Fuel £ @ > 26 *"""D@‘Mb 20 o4 16 b
Pressure £ T
Set-Point ey - i_ ~ E
L 22 . L
T23 7
Average dhar = 12— Y 14—
Fuel Flow i)
18
et
'''''' o
':\/ A
e
.

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Case: LZ2-cv-03804 Document # 7 Filed: 07/26/22 Page 19 of B3 PagelD #2311

.5, Patent Jum. 24,2003 Sheet 1 of 3 US 6,581,574 Bl
18
127 i
~. P
( m\}:“.:“
i
0 E—
- L T T s 7
14 U “14 H 14 “14
2(}“\
\\ H
| L L
) /ﬁ{ [
Fig. 1
127
.
!/ -~ »”_/-Ayn l//" ''''' (’ ””””” i
~14 U 14 U “14 U 14 U
3‘% ----- \\
36‘\\
N §
/@{ N
T

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Case: LZ2-cv-03804 Document # 7 Filed: 07/26/22 Page

U.5. Patent Jun, 24, 2003

Sheet 2 of 3

20 of B3 PagelD #23

US 6,581,574 Bl

24725 20N 72729
21 \ \ R {r-‘28 [ 31
.\\\ \‘\ \ ‘\ 5\\ l\‘ [/
Fuel : > ”"__ = 26 'A"DQD"LD 30 et 151 16 b
Pressure A il }
Set-Point I ) { I ) o E
i E\' ‘{:}i ’ {2 )
Z-Z - \\\ '/ i 7
Average e = 23 13" ,f7 14—
Fuel Flow i
\
AN
19 18
Fig. 3
14 25 200N 27 g
AN I - s -
NN - e
\1\ \ 4 \. E\ ‘ !l
\\ \“ } .\ \__\ \ E
M) (AL N ,
Fuﬂi g _ (B _2_;@_ e 2 i{z {4 ‘LS— l;.ﬁ_.
Pressure i T
Set-Point My o J é..(\[ " ;
L 22 \\,\. //’ 1 ~ 5
Average T e x 2 - 14~
Fuel Flow ‘J; '8
Y
L 2=
\,\
19

mn

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



Case: L22-0v-03804 Document # 7 Filed: 07/26/22 Page 24 of 53 PageiD #2338

U.S. Patent Jun. 24, 2003 Sheet 3 of 3 US 6,581,574 Bl

5 25“\ Zﬁ—\\ //'_27 g 2(}
~— P h s / —
gy AT LY 28 31
R N o ! /
\\\ \\\ \. \\ \\ V’ \\ i
\ | . \ Vo o i
Fuel A o> +__ > 26 -»\—L‘Qu??»---‘-»--c) 20 >4 16
Pressurs I ’H IS 1
Set-Point ey £l i; L o N l
A fod by - /
== 23 7 7
Average g e 52,/ v 14

Fuel Flow L A 18

i
L

— & Fig. §

H ‘\\ |
Fuel U 26 “3‘“{3"@“""“3" 16 L

Pressure I

Set-Point 4 | i
[N - B S / -‘/

- 23 127 14~
mmm— £ :ﬁ T e

v
M

o

Ny
/

e |
2 ,,,,, v ~ i Lo
7 ] 32
Fuel Rail -~ | I 42 P
Temperature ™ 7 .
Compensation /

PETITIONER'S EXHIBIT 1002
US PATENT NO. 8,909,482



1304 Documemt & 7

7 Filed: Q7428422

]

=t
(93]
€3

"G
o
&,
D
o
3
%)
I

Us 6,581,574 Bl

i
METHOB FOR CONTROLL
PRESSURE

NG PUEL RARL

TECHNICAL FIELD

The present invention generally relates a2 method of
controlling the fuel pressure withia the fuel rail of an mternal
combustion engine.

BACKGROUND

Within an internal combustion engine fue d livery
syster, a fuel vail delivers fuel to fuel dujectors ihzit inject the
fuel tnto the ¢ y}u‘-de s of the engine. The pressure of *ha fuel
b».mg‘m ted through the fuel 1njectors is critical, therefore
it 15 fraportant 1 keep the pressure wathin the fuel rail as
copsistent as possible. Closed loop control systems for
controlling the fuel pressure within fuel rails have been
developed, but do not adapt to system vartations such as
part-to-part tolerance differences and wear. Therefore, there
is a voed for an raproved method of controlbng the fuel
pressure within the fuel raill of an internal combustion
engine.

BRIEF DESCRIFTION OF THE DREAWINGS

FIG. 1 is 2 schematic view of a first preferred embodiment
of a fuel rail delivery system of the present invention;

FIG. 2 18 2 schematic view of a second preferced embodi-
ment of a fuel ratl delivery system of the present inveniion;

F1G. 3 is a control diagram ]iusiraimg the method o
controtling the fuel dehve\y system of the preferred enmibodi-
ment;

FIG. 4 is a control diagram for a variation of
preferred embodiment;

the first

F1G. § 18 2 control dragram similar to FIG. 4 whereln 2o
adaptive learning algorithm receives additional feedback
taf i

F1G.

6 is a
embodiment.

control diagram for the second preferred

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
The following description of the preferred embodiments
of the vention is not intended to limit the scape of the

mvention to these preferred embodiments, but rather o
enable any person skilled in the art 1o make and use the

invention.

Referring to FIG. 4, 2 tuel delivery system 18 of the
preseqt invention inchdes a fuel ral 12 aaaptcd to deliver
fuel to fuel injectors 14 of 2n internal combustion engine, a
fuel m.mp 16 adapted to deliver fuel to the fuel rail 12, a fizel
pressure sensor 18, and a fuel pump motor controller 24,

Referring to FIG. 3, the fued pump rootor controller 28 3s
a processor that is adapted io coutrol the fuel pump 16
Mainly, the fu:i pumyp motor controller 28 controls the speed
of a motor 15 that drives the fuel pump 16. The fuel pressure
sensor 18 measures the pressure within the fuel rail 12, The
fuel pump raotor controller 20 receives the fuel pressure and
calculates the difference betw: | %ﬁ-upt)ini pressure and
the fuel rail pressure. This d fo. rence is the fuel rail pressure
error signal 25 which is used to control the fuel pump speed.

The sct-point pressure is the pressure at which the fuel
delivery system 38 works most tfimwﬂ" In order to
achieve proper fuel injection characterisiics such as spray
penelration and spray patfern, it is important that the fuel

[
en

2
delivered to the fuel iujecior nozzies 14 remains at the
appropriate pressure. This optimum pressure 1s the set-point
pressure, and is pre-determined based upon the injector
features and the specifications of the particular application.
A set-point pressure signal 21 18 seut to the feel pump motor
controfler 28.

The fuel pump motor controtier 28 calenlates and outputs
a motor drive signal 31 to the fuel pump mnm- 15 The
racior drive signal 31 is calculated frorn the desired fucel
pressure and average el flow demand, emd atfempts . to
drive the fuel purap raotor 18 at a speed that will provide the
desired fuel pressure at the desired fuel fow rate.

The fuel pump motor controller 24 jucludes a feed ff‘-r-
ward controller 22, a feedback cml-.roller 26, snd s
pumyp raotor controller drver 3¢, The feed forward f:opti‘oi-
ler 22 uses a function or algorithm, such as a look-up table
with an mtupulatmu mu.mc, to output a feed forward
controf signal 23. The feed forward controlier 22 inputs the
set-point pressure and the average fnel flow demanded into
the function or algorithm and calculates the feed forward
coutrol signal 23,

The fuel ratl pressure ervor sigoal 28 is
subtracting the fuel pressure semsor sigual 19 from the
set-poat pressure sigoal 210 This caleulation is performed
by a first surming jnaction 24. The fuel rail pressure ertor
signal 23 is input to the feed back coutroler 26. In tum, the
feed back controller 26 czz}cuizzics 2 feed back control signal
27. The feed back controller 26 can be any suitable
controfler, such as a Proportional Integration and Differen-
tial or model based countrolier.

The feed forward control signal 23 and the feed back
contro} signal 27 are summed in a second sumﬁnrxg junction
28, thereby generating a motor controlier signal 28. The fuel

el

caleulated by

pump motor controller dnver 3¢ receives th moior control-
fer signal 2% and generates a motor dave signal 31 that

controls the speed of the el pump motor 15,

{n a nominal fuel system with the desived fuel rail pressure
at a given fuel How rate, the feed forward comr()} %ivna 23
and th motor controller signal 29 would be the same. The
feed back controller 26 raodifies the feed forWﬂm control
signal 23 to compensate for system variations due o part o
part tolerances and system aging, etc.

A first preferred embodiment of the tnvention s shown in
FIG. 3, wherein the fuel pressure sensor 18 is a relatively
low bandwidih sensor that iﬂ mounted onto the fuel raxl 12
to directly m re the fuel pressure therein. Referring o
FIG 4, 10 a variation of the first preferred embodiment, the
fue ]‘ut 1p motor controller 28 further includes an adaptive
learning controller 32 which uses an algorithm 1o monitor
the conditions of the fuel delivery system 18 and updates the
feed forward controlier 22 when the system is operating in
a «teadv state condiion.

The algorithm of the adapuive learning controlier 32

receives the set-point pressure signal 21, the average fuel
flow, the fuel rail pressure error 28, and the motor controiler

signal 2% as inputs. The algorithm then compares the moior
controller signal 2% to tlu, feed forward control signal 23
f.()rrcsp(n yto the current set -pani signal and the average

fuel flow wuhm the feed forward controller 22, and updates
the values within the feed forward controller 22 appropri-
ately.

The algorithm of the adaptive learning \o-mﬂﬂ r 32
receives the error signal 28 and the feed forward controller
22 is only updated when the error has stabilized and is below
a pre-determined threshold. Referring to FIG. 8,
additionally, the speed of the fuel pump 16 and the pressure
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from the pressure seusor 18 cau also be received by the
adaptive learning controller 32 to provide additional param-
cters for more accurate updating of the feed forward con-
roller 22.

A second preferred embodiment is shown in FIG: 2,
wherein like clements are numbered the same as the first

peeferred exmbodiment. The second preferred embodiment
includes a fuel pressure sensor 34 mouvnted at the fuel pump
16 to measure the fuel pressure within the fuel delivery
system 16 at the fuel pump 16, The fuel pressure sensor 34
of the second preferred embodiment 15 a relatively wide
bandwidih sensor
Referring to FIG. 6, a fuel pump motor controller 36 of
the second preferred embodiment 15 similar to the fuel pump
motor coutroller 28 of the first preferred embodiment, how-
ever the second preferred embodiment also includes a fuel
system model 38, a low-pass filier 4@, and a devics 42 to
calculate the average fuel fow. The fuel system model 38
receives the fuel pressure as measured by the pressure sensor
t the fuel pump 16 and the fuel system model 38
estimates the fuel rail pressure based upon the pressure at the

nel pump 16,

The wide bandwidth pressure sensor 34 will measure both
the average fuel pump outlel pressure as well as pressure
pulses caused by the opening and closing of the fuel injec-
tors 14, The low-pd% filter 48 filters out pulses 1w the
pressure readings due to the opening and closing of the fuel
ctors 14, so the feed back controller 26 does not respond
se injector pulsations. The fuel system ruodel 38 can
also incinde mpu-. of the fuel rail 12 temperature. The
temperature of the fuel raal 12 infhiences the fuel cail
pressute estimation, 50 the fuel system model 38 can take
this temnperature into cousideration o more accurately
approxunate the pressure within the fuel eail 12 based upon
the pressure measured at the fuel pump 16, The wide band
pressure from the pressure sensor 34 1s also used by the
device 42 to calculate the average iu»] fow. From the
pressure p\ﬂSatlU[“i caused by the ope and closing of d he
mjectors, the wjector frequency and oa-t i

(3}

ime duration can be
a')biaine} By using this information along with the mjector
flow Re , the average fuel flow rate can be calculated,
thereby « hm inating the need for external average fuel flow
informatior

{t is to be understood, that the processors, sensors, fuel
pumyp, and controllers are conventional devi that are
common in the industry and are described heretn merely to
provide examples of how the method of the present mven-
tion can be practiced.

The foregorag discussion discloses and desc
preierred embodiments. One skilled {n the art will readily
recogaize from such discussion, and from the awumpanymg
drawings and clains, that changes and modifications can be
made to the preferred embodiments withowt departing from
the trme spirit and fair scope of the inventive concepls as
defined 1o the following claims. The preferted embodiments
have been described in an lfustrative maoner, and 1t isto b
naderstood that the teoninology which bas been used is
intended to be in the nature of words of description rather
than of Hraitation.

We claim:

1. A method of controlling the fuel pressure within a fuel
delivery system having a fue] pummp which delivers fuel to 2
fuel rail of an internal combustion enginge comprising:

1b oS LW

U’(D

providing a set-point fuel pressure;
providing the estimated average fuel flow through
system;

40

wn

4
generating a feed forward control signal based upon the
set-point fuel pressure and the average fuel flow;
rueasuring the fuel rail pressure with a fuel press
SEBRROT;
filtering the ountput of the fuel pressure sensor to filter out

O

pulses due to the opening and closing of the fnel
imectors;
comparing the fuel rail pressure to the sct-point fuel

pressure and generating an crror signal based upon the
12

difference between the fuel vail pressure and the sct-
point fuel pressure; and

modifying the feed forward control signal based upon the

error signal thereby generating a motor controiler sig-

al and sending the motor control signal to the
PUMP 1aotor.

2. The method of claim I whereln generating a feed
forward coutrol signal includes providing a feed fotwafd
controdler which provides established fuel pump motor
control parameters at particular sei-point pressure and aver-
age fuel flow rate values, wherein the set~-point pressure and
average fuel flow are toput 1o the feed forward controller and
a feed forward control signal having set of corresponding

fuel pump ruotor contrel parameters is thereby generated.

3. The method of claim 1 further including:

comparing the moetor control signal to the fuel pump
wotor cont m} 1 arameters within the feed forward con-

trofler which correspond to the set-point pressure and
the average fuel flow; and
updating the feed forward controller with new fuel pump

wotor control parameters.

4. The method of claim 3 further including monitoring
error signal, and updating the feed forward con irollc-'
the erroe signal bas stabilized and is below a pre-detery mmd
level.

5. The method of claim 1 wherein measurnng the fuel rail
pressure inchudes measuring the fuel pressure at the fuel
pumip and estimating the fuel rail pressure based upon the
ucl pressure as measured at the fuel pump.

&. The method of clatm 1 further including:
detecting pulses in the signal from the fuel pressure sensor
when the injectors open and close;

Pe)

measuring the time between when an injector opens and
closes to determine how long the injcc:or is opern;

using the injector flow rate and the injector open time o
calculate the average fuel flow

7. A fuel delivery system comprising:

a fuel raxl adapted to deliver fuel to fuel iyectors of an
atlomotive vehicle, 2 fu Epunm adapted to deliver fue
to said fwel rail, a fue pmﬁsmc sensor adapted to
measure the fuel rail pressure, 2 low-pass filter adapted

to filler the output of said fuel pressure seusor to filter

ont pulses due to the opening and closing of the fue
injectors, and a fael pump motor coutroller baving:

a feed forward controller adapted to provide a fee
forward signal having fuel pumyp motor contro
parameters d upon a xebpuui fuel pressure and

)...'

ot

[&% ,.... Q.

the average fuel flow through said systeny;
1o wmparc the fuel

and

a first summing junction adapted
rail pressure to the set-point fuel pressure
generate an error valie based upon the di
between the fuel rail pressure and the set-poi
pressure;

a feed back controller adapted to receive theerror vahie
and to generate a feed back control signal;

a second summing junction adapted to receive the feed
back control signal from said feed back controller

i el
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and the feed forward control signal from the feed
forward controller and to meodify the fuel pump
motor contra] parameters of the feed forward control
signal based upon the feed back control signal to
geperate a rotor controller signaly and
3 {uel pump motor controlier driver adapied to receive
the motor controlier signal and to control the speed
of sard fuel purmp based upon the motor controfler
signal.

8. The fuel delivery systemn of claim 7
pressure sensor is ruounted 2% said foel rail
measure the fuel pressure within said fuel rail.

9. The fuel delivery system of claim 7 wherein said feed
wack controller is a proportional integration and differential
closed loop controlier.

18. The fuel delivery system of claim 7 fucther includiong
an adaptive learning controller having an algorithm which is
adapted to monitor the conditions of the fael delivery system
and to update said feed forward control 16“

11, The fuel delivery system of claim 7 wherein said fuel
PISSSUTE Sens0T 13 riouried at said fuel p pump fo measure. the
fuel pressure within the fuel dehve*v system at said fuel
P,

12. The tuel delivery system of claim 11 further tncluding
a tuel systemn model adapted to estumate the fucl pressure
within said fuel rail based upoun the fuel pressure as mea-
sured at said fuel pump.

13. Amethod of controlling the fuel pressure within a fuel
delivery system having a fuel pump which delivers fuel to a
fuel rail and fuel injectors of an internal combustion engine
COMmpPLIsing:

whereln said fuel
o directly

providing s set-point fuel pressure;

providing the cstimated average fuel fiow through the

sysieni;

sed upon the
flow;

generating a feed forward control signa
set-point fuel pressure and the average fuel
the fuel rail

FROASUring pressure with a fuel pressure
SEnSOT;
to the set-point fuel

ased upon the

comparing the fuel rail pressure
pressure and generating ao errorsignal b

6

modifying the foed forward

control signal based wpon the

error signal thereby generating a motor controller sig-
12l and sending the motor control signal fo the fuel

pump mote
detecting pulses inthe s
to establish when the

signal from the fuel PIESSUIC Seasor

fuel injectors open and ©

measuring the time between when ag n jector OEJMHb and
closes to determine how long the injector is open;

lose;

using the maf\tm flow rate and the mjecmr open time to

calculate k average fuel flow.

14. The methbod of claim 13 wherein generating & feed
forward \on'ml signal includes providing & feed forwar
controdler which provides established fuel pump motor
control parameters at particular sei-point pressure and aver-
age fuel flow rate values, wherein the set~-point pressure and
average fuel flow are toput 1o the feed forward controller and
a feed forward control signal having set of corresponding
fuel pump moior contrel parameters is thereby geoerated.

13. The method of claim 13 further including:

comparing the moior control signal fo the fuel pump

motor conirol parameters within the feed forward con-
troller which cogespond to the sel-point pressure and
the average fuel flow,; and

updating the feed forward controller with new fuel pump

motor control parax*xe‘crq

NN

-

16. The method of claim 15 further including monitoring
the error signal, and updating the feed forward controller

after the error signal has stabilized and 35 below a pre-
determined level
17. The method of claim 13 whe ring the fuel
rail pressure inchudss measuring the fuel pressure at the fusl
pu-Tp and estimating the fuel rail pressure hased upon the
fuel pressure as measured at the fuel purnp.
18. The method of claim 13 further including filtering the
signal sent from the fuel pressure sensor o filter out pulses
due to the opening and closing of the el injectors.

MCas
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&) ABSTRACT

A method for testing the integrity of an electronic throtile
disable function begins by disabling the drive electronics
responsible for controlling the throttle motor. The m
controiler doing the plate position control commands fuil
closing voltage from throtile mator drive electronics (while
those electronics are disabled). Then the throttle position
voltage is recorded. If the disable system 1s working, the
H-driver will cuiput zero volts even though a full s “-ot(-r
closing voltage is reguested. The throttle posttion voliage is
then compared to a predetermined defanlt throttle position
voltage, I there is a significant difference between the two
voltages, then failure mode management is engaged.
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TRONIC THROTTLE DSABLE
CONTROL TEST SYSTEM

ELEC

TECHNICAL FIELD

The present invention relates generally to conlrol sysiems
for internal combustion engines, and more pamculariy, to an
slectronic throttle disable control test system

BACKGROUND ARY

Many previousty kaowa motor vehicle thrott le conirnls
have a direct physical linkage between an accelerator pedal
and the throttie body so that the throttle plate is puiled open
by the accelerator cable as the driver presses the pedal. The
direct mechanical linkage includes Maﬂing that defaults the
Hokage to a reduced ¢ aper ating position, also known as xdle,
in a manner consistent with regu iathns. Nevertheless, such
miechanisims are omn simple and unable to adapt fuel
consumption efficiency, minimize regulated emissions,
improve driveability to changing traveling conditions, and
add siguificant weight and components 1o the motor vehicle.

An alie

rnative control for improving throttle control and
thc efficient introduction of fuel air mixtures 1mto the ¢ngine
viinders is presented by electronic throttle coutrol. The
hx‘tmn ic throttie conirol includes a throttle control unit that
p(“-i“(“)‘s the throttle plate by an actuator controlled hy 2
microprocessor using position feedback sensors. The micro
controllers (or micro pmces&um) are often included as part
of a powertrain slecironic control that can adjust the fuel and
air intake and ignition in response to changing conditions of
vehicle operation as well as operator control, Protection ruay
be prov;ded 50 that an electronic system does not misread or

(4]

misdireet the control and so that unintended operation is
am;ldcu w}'en portions of the electronic control suffer a
failure.

e previousty known type of protectina to avoid unia-
tended actuation of excessive throtile 1s to use a disable
function of the clectrome theottle drive electronics. The
disable function allows the PCM to shut down the electronic
throttle drive elecironics in the event that the PCM senses a
throtile position differing from expected throttle position.
Unfortunately, typical eledrumu throttle systems do not test
the integrity of the disable function.

The disa(‘:vamages associated with these conventional
electronc throttle disable technigues have made it apparent
that a oew technique for festing the clectrouic throtile
disable function is needed. The new technique should not
intrude on normal throttle operation while venfying function
integrity at least once each time the vehicle is powered up.

The present invention is directed to these ends.

SUMMARY OF THE INVENTION

It i, therefore, an object of the {oventon to provide an
maproved and reliable electronic throttle disable control test
system. Another object of the tnvention s to test the clec-
trome throttle driver disable fancton. Aad additional object
of the invention is to not intrude upon normal throttle
operation.

In accordance with the objects of this inveniion, an
slectronic throttle disable control test sysien is provided. In
one embodimert of the invention, 2 method for testing the

egrity of an electronic throttle disable function bw {05 b«,
x.LSabLng the dccuomc throttle motor’s drive electio
(which is an integrated H-driver in the prct@rrcd
embodiment). The H-driver is commanded to apply dull
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closing voltage, however, since the H-driver is disabled, no
voltage 1s applied to the wiotor and the throtile remains af its
defanh position. The throttle position voltage is then corn-
pared to a predeterntined default position voltage. If there is
a significant difference between the two voltages. theo
faiture mode muanagement is engaged. These voltages can be
either “absolufe” meaning relatve 1o system ground or
“relative” roeaning relative to the theottle posifion seusor
roltage ontpnt at closed throttle, default position, or open
stop position. This allows one fo detect the voltage differ-
ence between default and closed stop.

At this point, we have verified that the throttde does ot
move when disabled, Then we have to verify that it does
riove when epabled.

The present invention thus achieves an improved elec-
tronic throttle disable control test systom. The present inve
tion is advantageous 1n that the integrity of the electronic
throttde disable function is fested at Jeast once each tme the
vehicle is powered up.

Additional advantages and features of the present mven-
tion will become apparent from the description that follows,
and may be realized '“y means of the instrumentalities and
cormnbinations p:.m(: ly pointed out in the apﬁcnx.w
clatms, taken in c(;n;.u_)m-‘)n with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the vention may be well understood, there
will now be described some embodiments thereof, given by
way of example, reference being made to the accompanying
drawings, in which:

FIG. 1is an electronic throttle disable control test system
in accordance with one embodiment of the present ioven-
tog; and

FH3, 2 18 a flow chart for an electromce throttle disable
control test 1o accordance with one embodiment of the
present 1nvention.

BEST MODES FOR CARRYING QUTT

IMNVENTION

In the following figures, the same reference numerals will
be used to wdentify identical comporents in the varicus
views. The present lovention is dhustrated with respect (6 an
clectronic throttle disable control test system, particularly
suited for the automotive field. Howevey, the present wven-
Hon 18 apn}ic:abie to various other unses that may require
clectronic throttle disable control test systems.

Referring 1o FIG. 1, a rootor veliclepowertrain system 18
inchac'ing electronic throttle control system 12 inchides an

fHE

electronic control unit 14, In the p'cfcx:cd embodiment, the
electronic countrol unit 14 includes & powertrain control

module (PCM) 16 including a main processor and an

eloctronie throttle monitor (8 ™M) 18 inc cludis ng an indepen-
dent processor. The PCM and ETM share sensors 1% and
actuators that are associated with the powertrain system 17
and coutrol module 16. Preferably, the electronic throtile
monitor 18 inchudes a processor phivsically located within
the powertrain control module housing, although a separate
hiousing, separate locations and other embodiments can also
be employed in practicing the invention. Moreover, while
the electronic throttle monitor 18 and the powertrain control
module 16 have independent processors, they share the
inputs and outputs of powertrain sensors 19 and actuators 21
and 34, wespectively, for independent -”Jroce*;%infr

A wide variely of 1oputs are represented in the FIG. 1
diagram by the diagrammatic r\.presen.ai\()r' of redm dant
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pedal position seusors 26. The sensors 28 are coupled
through inputs 22 and are representative of many \.lﬁbf&ﬁ{
driver contrals that may demonstrate the demand for power.
In addition, the electronic control unit 14 includes laputs 262
and 265 for d“\ccting throtile position. A vagiety of ways for
pruv-du ig such indications is diagrammaticaﬁy represented
in FIG. 1 by a first throttle position sensor 24a and a
cedundant second throttle position seasor 245 o obiald 4
power output indication. As a result of the many inputs
represented at 19, 22, 26« and 265, the electronic controller
14 provides outpuis for limiting ontput power so that oulput
power does not exceed power demand, A variety of ou-tputs
are also diagrammat 1<.ai1v represented m FIG. 1 by the
thustrated example o uts 1o a thiottle control unit 28 that
m tumn powers an actuator and motive interface 3 fo
displacing the throttie plaie 34, Porexample, an actnator and
interface may comprise redundant drive motors powering a
goar jaterface to chiange the angle of the throtile plate 34 1o
the throttle body 36.

Likewise, the rcqgwm;lve egupment like motors may also
provide feedback. For example, the motor position sensor 38
or the throtile position sensors 24a and 246 may pluVld‘f
feedback to the throttie control unit 28, as stiowa at 37, 27
and 278, respectively, 1o determine whether ;ﬂtﬁmaiive
responses are required or to roaintain information for service
OFr tepair

The purpose of the present invention is to establish a
method with which to test the ability 1o take an action {which
1s taken upcn failure detection). For a number of detected
electrome confrol system failures, the "m)ﬁ.h plate 34
position coni'()' disables the drive electronics for the theottle
motor 38, In normal operation, the system wouid never take
this action.

The challenge is to design a test that does not intrude o
normal throttie control operation. Since disabling the driver
results in the plate 34 going to default; to test this function
non-infrusively, one must test when the system is off-line but
powered {initialization or shut-down} or when default is
cequested anyway. An advantage over previous technology
is that the driver dissble function {which is a significant
coniributor to systern predif'iabliifv when a system failure 18
detected} can pow be tested at least once each time the
vehicle is powered up.

Referring to FIG. 2, a flow chart for an electronic throttle
disable control test 48 in accordance with one embodiment
('d' the present invention is illustrated. In the present

invention, control test 44 begins with step 42 and immedi-
ateiv proceeds o step 44 where POUM 16 learos the TPS
output voltage for the default position of throttle plate 36
{At this point, no maior voltage is applied so that the plate
will have attained the default posidon} The sequence then
proceeds to siep 46.

In step 46, PCM 16 disables the drive electronics respon-
sible for actuating motor 3 The sequence then proceeds o
step 48 where PCM 16 commands fudl closing motor volt-
age. PCM 16 watts approximately 30 milliseconds and then
rmordﬁ the resulting throttle position seusor voltage. The
sequence then proceeds to step S86.

In step 38, the throttle position voltage corresponding to
the default position of throtile plate 34, determined in step
44, is com rarm: 1o the throtile position voltage obtained after
disabling the drive clectronics. If the two voltages are
significant IV d fferent, 3t means that the maotor drove the
plate o a new position and the disable function is not
ing and then the PCM 16 will engage failure mode
management 10 step 32 and proceed to the end of the
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sequence 64, If, however, the two voltages are not signifl-
cantly different, then the sequence proceeds 10 step 54,

Ia step 84, PCM 16 commands zero volts and proceeds 1o
step 36 where 1t enables the H-daver. In step 38 PCM 16
apphes approximately five volts- in the clostag direction to

throttle motor 38. PCM 16 then waits 30 milliseconds before
applying full voliage 1n the closing direction to thru‘{'h,
motor 38, PCM 16 then waits another 30 mitlissconds befor
learning the outpul voltage corresponding to a close stop nf
throttde plate 34, PCM 16 then records the close stop TPS
output voltage and the sequence proceeds 1o step &,

Ia step 68, the voliage cogesponding to the default
position of thmiﬂe plate 34, determined in step 44,
compared to the close stop voltage oblatned in step 38, [fthe
two voltages are not significantly different, then the

sequence procceds 1o end step 4. If, bowever, the two
voltages are significantly different, then theottle plate 34 may
be potentially frozen. In this case, PCM 16 engages s failure
mode management 1o step 62, inc ‘mdms~ ice breaking strat-
egy.

While the present invention is shown with respect o
testing the integrity of the drive electronics disable function
after leaming th: defanit voltage cmrcqgw‘ﬂdmg o the
default position of throftle plate 34, oune skilled in the art
would realize that testing may also occur before learning the
defanlh valtage by simply corparing the voltage obtained in
step 48 Wlth the close stop voltage. Une skilled in the art
would also recogmze that varous routine functions, such as
checking memory, may occur before or after the fest.

The present invention thus achieves am improved and
reliable electrome throttle disable control test system by
meaus 10 test the disable function withoul intmding on
normal throttle operation. The present inveéntion does this at
least once each tme the vehicle 1s powered up.

From the foregoing, it can be seen that there has been
beought to the art a sew and improved electronic theotile
digsable countrol test system. It is to be understood that the
preceding descoption of the preferred embodiment 1s merely
Jlusirauvc of some of the many specific ernbodiments that
represent applications of the principles of the present inven-
tion. Clearly, numerous aud other arrangements would be
evidem to those skilled o the art without departing from the

cope of the invention as defined by the following claims:

What s clarmed 1s:

1. An electronic throttle control apparatus for tfesting
eguity of 2 motor drive electronics disable featnee cox

prising:
a PCM having drive electromes for wniro)hpg rnotor
conpled to an electronice throttle plate, said PCM E ving

control logic to disable said drive electronics and return
sad electronic throtile plate o a defunlt position,
determine a default throttle position sensor (TPS) out-
put voltage corresponding to said default position,
command a full closing motor voltage, compare a full
closing TPS output voltage to said default TPS output
voitage, and engage failure mode management wheo
said full closing TPS output voltage and said defanlt
TPS output voltage are significantly different from each
athee.

2. The clectronie throtile control apparatus
wheretn said POM further inclndes control logic
enable s3id drive electronics.

3. The electronic throtile control apparatus of siaiﬁ' 1,
wherein said PCM further tachudes contral Jogic opera
apply close stop voltage to said motor

4. The electrome throtile control apparatus
whersin satd PCM further includes control logie
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compare said full closing TPS output voltage to said close 18. The electronic throttle control test system of claim 8
stop TPS output voltage. wheretn said PCM iocludes control logic operative 1o test
5. The electronic throttle contrel apparatns of claim 4, disabling of said drive electronics before checking PUM
wherein said PCM includes control logic operative to mMemory.
engage failure mode management when said full closing s 11, Amethod for testing integrity of an electronic throttle
TPS cutput voltage and said close stop TBS ousput voltage plate dover disable {uticuoi vontroii ed by a powertrain
are significantly different. control module (PCM) comprising the sieps of:
§. The electronic thraitle control apparatus of claim 1, disabling said dnver;
wherein said PCM fnchudes control logic operative to test determining a fiest throttle position value with said deiver
said motor dnive electronics disable feature before leaning 10 msubkd,
said defanlt throttle position sensor cutput voltage. commanding full closing voltage;
7. The electronic throttle control apparatus of chim 1, determining a second throttle position value at said full
wheremn said PCM {ocludes control logic opeeative 1o test closing voliage;
said motor drive electionics disable feature before checking comparing said first and second throttle position values;

PCM meraory. 1S
8. An electronie throtile control test system for an auto-

mobile having and internal combustion engine, said sysiem

comprising:

d(zd
engaging failure mode
second throtiie posit

sgement when said first and
wn valaes are sigmficantly differ-

eat.

3 moterized throttde located on the mternal combustion 12. The method of claim 11, furiber comprising the step
cngiae, said motonzed throttle having a throttle plate 29 ,p enabling said driver.

C(“lplﬂ to a motor for eontrolling an amonat of aivflow 13. The method of claim 13, further comprising the step
entering the internal combustion engine; and of applying close stop ouiput voltage to a mator.

2 PCM having dave elecitouics for conteolling said motor 14. The method of claim 13, further compusiag the step
coupled tosaid throtile plate, said POM having comtrol,  of f:nmpar'ng a throtile position sensor {TPS) cuiput voltage
logic to disable said drive electromces such that said 2 at said fuil closing voltage to a TPS oufput voltage at said
throtile plate returns to or remains at a default position, close stop voltage.
determine a default throtile position sensor {TPS) out- 15, The method of claim 14, further comprising the step
put voltage comesponding to said defanlt position, of engaging failure mode mavagernent when sad TPS
command a full closing motor voltage, compare said _ output voliage ar said full closing voltage and said TPS
full closing TPS output voiixﬂﬂ o said default TPS 7 output vr‘imao at said close stop voltage are significantly
cutput vollage, aud engage failure mode management difterent.
when said full closing TPS output voltage and said 16. The method of claim 1§, wherein said testing occurs
predetermined default TPS output voltage are signifi- before learping default throtile position seasor output volt-
cantly different. . age.

9. The electronic throttle contral test system of claim §, 17, The weethod of claim 11, wherein said testing occurs

rein said PCM includes coutrol logic operative to test before checking PCM memory.
disabling of said drive electronics before learning said
default throttle position seusor output voltage. ¥k ow oW oW
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MOTOR VERICLE ENGINE
SYNCHRONIZATION

BACKGROUND OF THE INVENTION
This fnvention relates to an engine management system
capable of determining engine phase of a four-stroke inter-
nal combus
“7

cn 4 ioi'r-str()}&e engine is runping it is desiable to
verify that the fuel is being injecﬁe(‘- into the cylnder during
the correct stroke. If the fuel is injecied on the wrong stroke,
the engine may still run, but engine eraissions will increase
and engine efficiency will drop

lnternal combustion engines normally have a crankshaft
sensor that provides a rolation signal that can be used
verify piston position over one complete revolution of the
cngine. However, as the cnglne takes two full revolutions to
complete one cycle of the four sirokes, this type of eagrue
sensor cannot distir guish between the two halves of the
cyvele, sornetimes referred to as the charge phase in which the
evlinder ts charged with air and fuel, and the power phase in
witich the air fuel charge 1s ignited and expelied as exhaust

i
1

Currently, the most common method of verifying the
;nﬂmr, igjection stroke dis through the use of a camsh ':?
100 sensor, However, a camshaft scasor with associated
and engine machining adds cost to the engine.

o

115 possible o achieve engioe stoke vertfication without
the use of a camshaft position sensor, for example as
described 1u patent document EE ¢ 990 787 AL This docu-
ment deseribes a methad of determining engine stroke in
which one cyvlinder of the engine is made to run for one cycle
at gon-optitnal conditions. This causes a sharp change in the
operating conditions for that cylinder, which can then be
detected by measuring 2 momentary change 1o the compo-
sition of the exhaust gas. The time at which the exhaust gas
mpmii 0 yges can then be used to determine the
engine siroke on which exhaust gas is expelled by the
affected cylinder,

This method suffers from a number of pmbkmb, primarily

the need 1o operate the engine in a non-optimal manner and
the need for steady state operation before, durmg and after
the test.

SUMMARY OF THE INVENTION

The present tmvention seeks to provide an improved
system for engine injection stroke verification,

According to the present invention there 18 provided ao
internal combustion engine, comprising a number of
cvlinders, the or each cylinder containdng a four-stroke
reciprocating pision, au exhaust conduil; one ot more engine
operating condition sensors including an exhaust gas sensor
in the exhaust conduit for measuring the u()mpos;tmn of the
exhaust gas, a fuel injection systeny, and an engine manage-
ment system for controlling the operation of the engine
nchuding the fuel injection system and the aiv/fuel ratio for
at least one "yl"Dder. wherein the engine management sys-
tem contains engine operation data, the cogloe opf:ratioti
data being relate i i expected engine opetat Hon with engin
fucking oo the correct stroke and/or engine fucling on an
ncorrect stroke, aund the engine managemeni system is
arranged to:

ay receive feom said seosor{s) respective signal(sh

b} oscillaie the aiv/fuclratio between a relatively rich level

and a relatively lean level, the exhaust gas composition
varying \.p-andmg on the air/fuel ratio;

7 Filed: Q7428422
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¢} reverse the direction of change (n 1h\ air/fuel ratio

when the exhaust gas compositic sensed as b@ing
mdicative of rich engine -:)pcraii-:m or lean engine
operation;
d) determine the femporal characteristics of the osc
o the ajrfuel ratio; and

e} determine whether or not the engine is being fueled on
the correct sixoke by comparing said temporal charac-
teristics with said relevant engine operation data.

This procedure provides the advantage that there s
need for a camshaft position sensor, and the engine s
longer required to operate in 3 non—optima} rpanner o
provide the engloe rmanagement with the signals reguired 1o
retity whether or pot the engine is being { 1xcled on the
corre strokf< by comyparing.

The term “engine mapagement system” will be under-
stood 1o mean any clectronic system capable of controlling
or mfluencing the operation of the engine.

The term “teruporal characteristics” chmﬂd be understaod
as meaning period or frequency or any other time depeadent
characteristic that could be used to characterise an osciliat-
ing system.

1t shiould be understood that the term “measurc cxhaust
gas composition” means o measure ope or more of the
composition characteristics of the exhaust gas coraposinon
suLh as the concentration of oue or more of the component

1llation

0o

L i3
ystems utilize a f\-rm of closed loop control ¢
the air/fuel ratio of the cylinder charge. The use ut
loop. control s dictated by the use of three way
catalytic converters which reguire very accurate control of
the air/fuel ratio arovnd a stoichiometnc value in order to
operate at their maxinvm efficiency. Closed loop comtrol
uses feedback from 2 sensor 2t an cuiput from a sysiem o
controf an input fo the system that affects the signal from the
output, sensor. In this case the output sensor Measures the
exhaust gas composition and the engine manageraent system
varies the air/fuel ratio accordingly. In open Joop control the
engine management system does not take account of the
signal from the exhaust gas seosor when seting the air/iuel
rato. Upen loop control may ocenr, for instance, when the
daver presses the throttle.

A simplified model of a three way catalyst is that of ap
oxygen storage device. When the engine air fuel ratio is lean,
the exhaust gas is rich in NG, gases and the oxygen storage
sites in the catalyst remiove the oxygen in the N, gasses o
create harmless N,. Some of the cxcess oxygen in Lhc
extiast gases is (x}s-‘ stored {o this phase. When the aic fuel
ratio is rich, the exhaust gases are rich in bydrucarbﬂns H C
CO oand H,. The oxygen stored on the catalyst is then
released to react with these gases to form CG, and H,O.

To measure the exhaust gas composition, 1t 1S common 1o
use a Heated Exhaust Gas Oxygen (HEGO) sensor, Com-
monly available HEGO sensors have a S‘{eep change in
output around the oxygen concentration resulting from near
stoichiomettce air/fuel ratio. This results in the HEGO sensor
being used in a bi-stable manner to detect efther rich or lean
combustion, rather than provide an absolute mdication of
air/fuel ratio.

{n a closed ioop feedback system this bi-stable HEGO
seusor is ideally sutied to a limit eyele operation oscillating
the air/fuel ratio about the stoichiometric value. The present
ravention takes advantage of the fact that there is alecady 2
slight oscillation in engine ﬂpt‘fatin 2 conditions to determine
whether or not the engine 18 being fucled on the comect
stroke. For this fnvention to be applicable there is no need

to meet modem emission standards, engine

G
closed

CaS
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ior 1*\\ engine to be fitted with a catalyst, but the invention
iy suited o an eogive that does have a catalyst

e engine magageraent system may caleulate a transport
delay time from the penod or frequency of the reversal of th
oscillationy in the air/inel rato, this being indicative of the
time taken for a change in engine operating conditions to
alter the composition of the exhaust gas at the exhaust gas
sensor. This transport delay, time may then be compared
with the engine operation data stored 1o the engine manage-
ment system 1o determine whether or not the engine 1s being
fucled on the correct stroke.

The exhaust sensor may be an exhaust gas oxygen sensor,
but may be a 0y other seusor capable of detecting changes in
the cnmpos:{ on of the exhaust gases that relate to a change
in the air/fuel \,m() in the engine.

These types of sensors are common in the field and can be
obtained f.nwpiy. it 35 also ‘ual for thf. engl m. to a
exhaust gas OXygen Sensor i
the cugine management sysi
siraply make greater use of it

The period or frequency of the reversal eycle data may be
averaged over a pharality of oseillations in the atr/fuel ratio.
This reduces the effect of signal noise inherent in real
systems 3o that the data used in compatisous is more
reliable.

The period or frequency data of ap osalistion B the
air/fuel ratio may be ignored by the engine management
system if said period or frcqhu--uy is outside a ’)rcdct srrained

vange. Large signal exrors and L instanees of open loop control
can then be ignored by the engine management system so
these exrors do not alter the final results.

The engine managemsent system may have a range of
pre-determined engine operating conditions during witch it
calculates the period or freguency of the reversal cycle or the
transport delay and stores this for future reference. This
avoids errors in readings faken at extremes of the operating
range of the engine.

The stored, period or frequency of the reversal cycle or
the trapsport delay s ised to calculate an average eveor fox
cular engine operating conditions for which data
1s recorded. The engine management sysiera 1s then used o
determine whether or not the engine is being fueled on the
correct stroke by commparing said temporal characteristics
with said relevant engine operation data. This provides the
same benefits as the averaging operation described above,

The fuel injection system may be a direct imjection
system, in which fuel is injected directly 1n to the cylinders.
iy a p(“- od ernbodirent of the invention, however, the
fuel mjection system s an mndirect irjcctif‘fx system in whch
fuel is injected tuto an inlet port for each eylinder.

According 1o another aspect of the invention there 1
pmvided a method of 0per"tim., an internal combustion
engine the engine «,mnpnbmg a number of cylinders, the or
cach cylinder coutaining a four-stroke reciprocating piston,
ope or more engine operating condition sensoss including an
exhaust gas sensor, a fuel injection systeny, and an engine

management system, wherein the engine management sys-
tem contains engine operation data, the engine operatior
data bemg related to expected engine operation with eangrue
fueling on the correct sircke aund/or engine ineling on an
meorrect stroke, wherein the method corapr be steps of:

2} wsing the engine management sysfem 1o control the
operation of the engine including the fuel injection
system and the air/fuel catio for at least one cylinder;
b} sending to the engine management sysiem from said

sensor(s) respective signal(s) indica ve of engine oper-

sting conditions, including exhausi gas composiiion;

(D
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el ratio between a relatively rich
the ¢xhaust gas com-
ou the air/fuel ratio;

¢} oscillating the air/
level and a rf:ianvely lean level,
position varying dependin

d}. using the engine management system 1o reverse the
direction of change of the aw/fuel rato when the
exhanst gas composition is sensed as being ndicative
of rich engine operation or lean engine operation;

&) using the englue management system 1o defermiy
temporal characteristics of the oscillation 1 the aix,
ratio; and

fy using the engine management system to determine
whether or notihe engine is being fucled on the correct
siroke by cm‘apar'nd said tempaoral chatacteristics with
said relevant engine operation data.
The tovention will now be further described, by way of
exariple, with reference to the accompanying d.awmgs, it
which:

BRIEF DESCRIPTION OF THHE DRAWINGS

FIG. 1 315 a schematic view of a four-stroke iateroal
combustion engine according to ile invention, having, a
crank shalt sensor and an exhaust gas oxygen sensor 1o an
exhaust outlet, both sensors providing a signal to an engine
raanagement systemy;

FIG. 2 is a plot of
against air/fusl ratio;

FIGS. 3 and 4 illustrate a cooventional method of con-
troliing aiv/fuel ratio close o a stoichiometric level for the
purposes of emussion reduction, showing respectively an
dealised cyclic variation in air/fue] watio and a cotrespond-
ing ideal signal generated by the exhaust gas sensor;

G138, 5 and 6 llustrate how FIGS. 3 and 4 are altered by

fueling of the engine on the incorrect engine phase;

the outpnt of the exhaust gas seusor

FIG. 7 shows how the vanation 1 air/fuel raio changes
when the engine s set to run for lean operation;

FIGS. 8, % and 18 show plots of real data from an intern
combustion engine for, respectively, the measured tnlet air
fuel ratio, the exhaust gas seusor s;g,'ml, and a count of
engine cycles between points where the signal from the
exhaust gas sensor alternates;

FIGS. 11 and 12 show p}otﬂ of real data, respectively, of
how the count of engine cycles in FIG. 18 can be averaged
over time to distinguish between in-phase and out-of-phas
engine operation, an(i how these counts change with »ng:nc
speed; and

F1i%. 13 shows a flow chart ilustrating a method accond-
ing the invention for determining whether or not the engine
18 being fueled on the correct siroke.

[

DETAILED DESCRIPTION OF THE
PREFEREED EMBODIMENT

G135, 1 shows a schematic view of a four-stroke mternal
combustion engine 2, having a crankshaft seasor 4 and an
exhaust gas oxvgen sensor ¢ i an exhaust outiet & boih
sensors providing respective signals 18, 12 to au engine
management systermn 14, Also shown in the drawing is a
cylinder 16 with au associated piston 18 and indirect fue
m]\c o0 mea'\i 28 for mjecting a fine mist of {uel into the
et condmt 22, Although in this drawing only

one cylinder
18 showag, @t :n\.-ul\, be understood there will usually be
more than one cylinder.

poma

Air s sapplied to the cylinder 16 via ap inlet conduit 22,
the air is myixed with fuel from the fuel mjection means 26
in a ratio defiped by the engine management system 14. This
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air/fuel mixivee 13 then drawn into the cyvlinder 1§, com-
pressed by the piston 18 and ignited by a spark plug 24. The
ignited air/Auel mixtuee expands and forces the piston dowo
giving power to a crankshaft 28. Exhaust gases 27 created by

his combustion event are expelled from the evhinder via the
extiaust outlet 8, where the level of oxvgen present iu the

exhaust gases is measured by the exhaust gas oxygen sensor
&. The ‘xhaust gas oxygen seasor sigual 12 is yadicative of
the level of oxyvgen iu the exhaust gases. The engine
management system 14 also receives a signal 18 from the
crankshalt sensor 4, which enables the engine management
system 14 to calculate the position of the crankshaft 26 and
hence the position of the piston 186.
FIG. 2 shows a plot 36 of the output signal (S) 12 of the
exhaust gas oxygen sensor 6 against air/fuel ratio A. The
air/fuel ratio A is defined as the actual aw/fuel ratic divided
by the air/fuel ratio needed for a chemical reaction in the
coreeet stoichiometric ratio. As can be seen from the plotthe
sensor output signal 12 changes rzapid]v at an aiv/fuel ratic
=1, This behaviour ¢ c'ivc}y makes the exhaust gas
oxygen sensor § bi-stable. This means that this exhaust gas
oxXygen sensor § is sui‘{ed for use m closed loop control of an
englne with the ate/fuel ratio being osallated abont the
stoichinmettic value d=1.
FIGS. 3 and 4 illustrate a conventional methed of con-
trolling air/fuel ratio . close to a stoichiometric level 2=1 for
the purposes of emission contrel, shnwmg respectively an
idealised cyelic varlation in air/fue] A agaiost e (1) ralic
and a corresponding ideal signal S gcrera[ed by the exhaust
gas oxygen sensor 6. 1t can be seen from FI1G. 3 that the
air/fuel ratio A varies cyclically between a rich phase 68
{(3<1y and a lean phase 62 (A>1}, ‘*‘atartmg at the beginning
of one of the nich phases 68, the storchiometne value 1s h=1
and then falls at a copstant rate for a tinse {,. During this time
te, the sensor output signal (S, 12 18 staady at a low level
S=0, indicating combustion products {rom earlier 1
engine operation are still present in the exhaust outlet §
around the exbaust gas oxygen sensor 6.

1

During time t,, combustion products from rich operation
are tragsporied along the exhaust outict 8 towards the
extiaust gas oxygen seusor 6. The end of the rich phase
occurs when these rich combustion products reach the
exhaust gas oxygen sensor 6 the sensor signal S; rapidly
switches from low §,=0 to high S=1. This swiich 15 d; tected
by the engine management :«,ysmn 14 and, in response, [ho

ngine management system 14 causes the aiv/fuel ratio & to
rise suddenly to the stoichiometric valus h=1. The air/fuel
catio 4. 18 steadily 1ncreased nniil the seusor ouiput signal 12
suddenly changes from high S=1 to low 8=0, in response fo
he combustion products from the lean operation reaching
the exbaust gas OXYZED SCOs0y &. Al this point the air/fuel
ratio ) is dropped to the stoichiometric value =1 and then
steadily falls.

This cycle continues while the closed loo p contro] 1s still
m force. The air/fuch ratio . varies between a relatively x--J1
value 122 of about .96 and & relatively lean value 124 of
about 1.04. This defines a standard operating range 126 for
the airffuel ratic A. The ume intervals 12§ between the
sudden changes in sensor cutput are related to the time delay
for the combustion products to reach the exhaust gas oxygen
sensor & following 2 change in engine conditions.
delay 128 is c::iltd the transport delay time for the engine.
F1GS. 8 anud & illustrate how FIGS. 3 and 4 are altered by
fueling of the engine on the incorrect engine phase. Starting
at the beginning of one of the lean =}hascs 121, the stoichio-
meric value is A=1 and s increased at a constant rate for a

6,736,122 B2

&
time t; . Duong ﬂ“i*»:. ime i; |, the sensor cutput 12.1s sieady
at a high level S=1, indicating combustion p'c;duc‘f" from
carher tich engine opuanon are still present m the extianst
outlet § around the exbaust gas oxygen sensor &. When the
combustion products from the lean operation reach the
exhaust gas oxygen sensor §, the seusor onipnt signal S, will
change to low 5= causing a change in ‘el ratio A.

the air/
Ia this case, due W0 the fuchag of
incorrect siroke, there is an additional time
between the engine management system 14 altering the
air/fuel ratio ® and the combustion pmducti from this altered
raito affecting the sensor out pu- signal 12, This additional
time delay 136 is due to the fuel injection occurring 4t the
incorrect engine phase, for example, near the end of the
compression smsk ¢, rather than sear the end of the exhaust
stroke. As 2 result, the inlet valve 23 is not open at or shortly
after the injection of fuel into the air inlet 22, and the fuel
pools belind the inlet valve 23, Wheu the inlet valve 23
opens this pool is drawn iuto the cylinder 36, Since the fuel
is no longer 1w a fine raist when it coters the cylinder 16, the
combustion event will be less efficient. The additional time
delay 136 measured is the time between the injection of the
fuel and the introduction of the fuel into the cylinder 16.

the engine on the
delay 136

The increased time delay 142 between these sudden
changes in engtoe condition for the incorrectly fueled engine
is greaier than the iime delay 128 in the correcily fueled
engine. This leads to the air/fuel ratio ) varving over a range
144 thau {s the case for a correctly fueled engine.

FIG. 7 shows bow the variation i atr/feel rago 2 cham}p
when the engine is set to rup for lean operation. Starting at
the begianing of vae of the lean phases 164, the air/fuel atio
is the stoichiometric value h=1 and then rises at a4 constant
rate for a time t,,. When the combustion products from this
lean operation reach the exbaust gas oxvgen sensor 6 and the
sensot signal 12 changes. from hlg:,h S=1 to low S5=0 the
engine mapagement system 14 drops the air/fuel ratio to a
level above the sinichiometric value A=1. The air/iuel watio
then falls at a steady rate to begin rich operation of the
engine duxing a time T, vntd 2 further sensor switch s
detected. When the air/fuel ratio & sudd-an\y rises 1o the
stoichiometne level h=1 and begins 1o rise steadily.

The extra period of lean fucling 138 gives rise o 2
measured transport delay trae which can take one of two
values 16¢, 162, During the cycle with no extra lean fueling
164, the time delay 168 1s less that the tme delay 162 due
fueling 158 ocawrring dwring the

ot canse pr hL ms in the verif K'atmn 5)f Whethe or nnt ihe
engine is fueled ou the correct stroke.

FIG. 8 shows a plot of real data taken during evaluation
of the molor car mcorporating the mvention. The plot shows
that the measwed aiv/fuel ratio 3, agalust time t has 2
“saw-tooth” sha'}c This is 1o be gxpu,t ed from the conven-
tional method of closed-loop control of an engloe cutlined
above. This ploi shows that there is significant noise in the
sensot outputs that could potennally affect the results. I this
case, it can be seen that the measured air/fuel ratio 3., does

not osciliate symmetrically above and below about the
stoichiometue value h,=1. A typical jump in the awr/uel

ighlighted 284 to show that even with the associated

signal uoise it 18 possible to deflue & point av which the
sudden jump in the air/fuel ratio occurs. This then allows the
calculation of the time taken between these juraps so that the
fueling stroke of the engine can be verified.

raiic is hi
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FIG. 9 shows the actual exhaust gas sensor output S,
associated with the plot in FIG. 8. The inherent aoise in the
systery can be seen since the plot is oot regular. A typical
change in the sensor ouiput is hig ghiighted 298 to show that
hie sensor switch point can be determined even through
signal noise. This allows the engine management system 14
to determine the time at which the switch in engine operating
conditions should ocenr.

FIG. 16 shows the connted number of engine cycles N
between the sensor switches rising 212 and being reset 214
when a sudden change {o sensor-output is detected. The plot
218, represents the expected number of engine cycles
between the sensor switch events. As can be seen, the actual
pumber of engioe cycles between sensor switches, defined
by the height of the peaks 216 in the plot of engine cycle
count N agarast time {, vates above and below the expecied
auniber of cycles 218, The difference between the peak
height 216 and the expected pumber of engine -uyc,lu\ 218
detines an error This error could be due 10 noise, or due to
incorrect fueling of the engine producing an associated exira
ranspor! rie delay.

FIG. 11 shows how a comulative average difference a
between the actual muraber of engine cycles and the

cxpected number of engine cycles betwccn the sudiden
changes in sensor output, as calculate m FIG. 18, may
be averaged to lessen the offects c)i, poise in the system.
There are two plots 254,236 shown in FIG. 11, The first plot
254 is obtamned fromn an engine being correctly fucled and
the second plot 236 13 obtamed from au ecugiue being
incorrectly fueled. These plots show how the average errors,
for a test carried out at a constant engine speed, converge
over time 281 Toitially, [2567 the difference 23¢ varies
greatly, but the later difference 250 18 relatively steady. The
plot 254 from the comecily fucled engine s consisicntly
closer to a zero diﬁcrencc Hine 258 than the plot 236 from the
meorrectly fueled engine. This shows that after averaging
the difference between the expected delay tme aund the
actual delay ame it is possible to differentiate between a
correctly fueled engine and an engiue that is being incor-
U’C’h fueled, by the mean error away from the zero differ-

nces loe 258,

FIG. 12 shiows two plots 304,385 of the variation m the
average difference b, over a number of readings, between
the expected and actual number of engine cycles between
the sudden changes in sensor output as shown in FIG. 11 and
the engine speed V. Both plots 304,385 show that the
average difference »., decreases as engine speed V incre
The plut 354 fmm an engine that is correctly fue
cousistently above the plot 385 from an engioe that is betog

(4]
<%
r-m

incorrectly fueled, As a result of this distinct difference, an
cngine can be ch 1‘"/%\0{119(1 over a ‘NLdC range of cugine

: 05 1o ferms of the time taken between the
den (:ham,e*: m E‘PQ,‘D(, ouiput t both correct phase
@hno and incorrect phase fueling. Guce such a characteri-
sation has been made, it s possible 10 establish whether or
not the engine is belng comrectly fueled by analysing the
freguency or period of the sudden changes iu exhaust gas
sensor oufput, and then comparing this with an expecied
frequency or perind.

FIG. 13 shows 2 flow chart lhustrating & method aceord-
mg the inventon for determining whether or oot the engine
15 being fueled on the correct siroke.

The engine mapagement systen: is used to control the
operation of the engine 488 {ocluding the fuel ingection
systemn and the aiv/fuel ratic for at least one cylinder.

The engine managernent system receives signals 482
ndicative of the engine operating conditions from sensors

7 Filed: Q7428422
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positioned around the euglue, including 3t least one exhaust
gas composition sensot.

The air/fuct ratio is oscillated 484 berween 4 relanvely

rich level and 4 e latively lean level, the exhaust gas
composition vary depu-d* g on the aie/fuel ratio.

The du@c[lun of ck ange of thc irffuel ratio 1 reversed
4846 when fhe exhaust gas composition is sensed as being
indicative of uch engine operation or lean engine operation.

The teraporal charactetistics of the oscillation in the
air/fuel ratio are then determined 408 and this temporal
characteristic s then compared 414 with stored engine
operating condition data, in order to determine 412 whether

or not the engine 1s being fueled on the correct stroke. The
evcle then returns 414 1o the start.
If 1t is determined that the engine is berng imncorrectly

fueled, the engine management system can th-sn be used o
adjust automatically the fueling stroke of the engine.

The {oveunnon thercfore provides a couvenient way o
sense and correct fueling on an incorrect stoke of the engine.

What 1s claimed 1s:

1. An juternal combustion engine, comprising a number of
cylinders, the or each cylinder contsining a four-siroke
reciprocating piston, an extiaust conduit, one or more engine
operating conditinn sensors including an exhaust gas sensor
i the exhaust conduit for measuring the composition of the
exhaust gas, a fus} injecton system, and an engine manage-
rpent 3 for controlling the operation of the engine
mc}h mg tt = fuel injection system and the ate/fuel rano for
at least oue cyluder, wherein the engine management sys-
tem contains cngine operation data, the ne operaiio(i
data being related to expecied engine operation with engine
ling on the correct stroke and/or engine fucling on an

orrect stroke, and the engine rnanagemen! system s
arranged 1o

a) receive from said sensor{s) respective sigu
b} oscillate the atr/inel ratio between a re ¥
and a relativ iy lean level, the exhaust gas composition

varying depending on the air/fuel IaUO

¢} reverse the direction of " change of the air/fuel ratio
when the exhaust gas composition is sensed as being
indicative of rich engine operation or lean engine
operation;

d) determine the tempaoral characteristic

in the air/fuel ratio; and

e} detenmine whether or not the engine 1s being fueled on

the correct stroke by comparing satd temporal charac-
teristics with said relevant engine operation data.

2. A method of operating an nternal combustion engine
the engine comprising s number of cylinders, the or each
cylinder containmng a fou stroke reciprocating piston, one
ot more engine operating condition sensors inchnding an
exhaust gas sensor, a tuel lﬂji\tlﬁl ystem, and an engine
managerient sysiem, wherein the u]gmc management sys-
tem contains engine operation data, the engine nperaiinr
cing related to expected engine operation with engine
fu Almg:, on the correct stroke and/or engine fueling on an
incorrect stroke, wherein the method campriscs the steps of:
stem 1o conteol the
the fuel injection
ieast one cylinder;

s of the oscifiation

4y using the engiue management g
operation of the engine inchu
system and the

] I
N N b
> ait/fuel ratio for at
b} sending o the engine managerment system from said

<c:1lsur(b\ respective signal(s) Andlcatva of engine oper-
ating conditions, cluding exhaunst gas composition;
¢y oscillating the air/fuel ratio between a relatively rich

level and a relatively lea
position varying depending

1 level, the exhaust gas Cont-
on the air/fuel ratio;
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d} using the engine management system (o reverse the
direction of chang the air/fuel ratic when the
exhaus! gas composition 18 sensed as being indicative
of rich engine operation or lean engine operation;

of

e} using the engine man
temporal characieris
ratio; and

agement system to determine the
of the oscillation 1n the air/fuel

) using the eonglue management system 1o d termne
whether or not the engine s being fueled on ¢
steoke by companiag said temporal charactensti
said relevant engine operation data.

3. A method as claimed in 1 L, comprising the
additonal steps of calculating the engine management sys-
tem transport delay time from the peried or frequency of the
reversal of the osciflation in the air/fuel ratio, this transport
delay time being indicative of the time taken for a change in
cngine ()pcraimg copditions to alter the composition of the
exhaust gas at the exbadst gas sensor, this transport delay
time; and

he corect
tics with

claim 2

comparing the engine management transport delay
the engine operation data stored in the engine m
ment system fo determine whether or got the ¢ m-nc is
being fucled ou the coreeet stroke.

7 Filed: Q7428422
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4. A method as claimed o claim 2, whersin the exbaust
Sensor IS an exhaust gas o\vgen SCHSOT.

5. Amethod as clatmed 1 claim 2, wherein the perind ot
frequency of the reversal cycle data is averaged over a
plarality of oscillabions in the aw/fucl ratio.

&. Amethod as claimed in claim 2, wherein the period or
frequency data of an oscillation in the air/fuel ratio is
ignored by the engine management systern if said peried or
frequency is ouiside a pre-determined range.

7. A method as claimed in claim 2, wherein the cngine
managerient sysiem bas a range of pre-determined engine
operating conditions during which it caleunlates the perind or
frequency of the reversal eyele of the i ansport delay and

stores it for future referen

8. A method as claimed in claim 7, wherein ¢
period or frequency of the reversal »ycia or Ehe fransport
delay 15 used to calculate ap average ewror for those particu-
lar engine operating condinons for which data s recorded
and using the eugine management sysie'\- to determine
whether or not the engine is being fueled on the correct
stroke by comparing said temporal characteristics with said
relevant engine operation &

16 stored

jamay
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ABSTRACY

A device for measuring power consumption and performance
relative to the epvirorment of a power-consuming unit is
disclosed. The device includes a data introduction module, a
rd for inputting data of was 2 pr oduction i the power-
u)as ming xu\i a mmpm g d vice, md a dig 1’i‘v sereet.

s wu()n noduie ,md the kewboa“d he L()nmuum{ de‘, ice ig
also provided with a processor that includes a calculation
algorithmy of an ecological pararseter indicative of the perfor-
mauce relative o the eavironwent of the power-consuming
umt. The ecolo parameter is caiculated as an adjusted
mean of thesum of the deviations of each power consumption
value with respect 10 a reference value.

18 Claims, § Drawing Sheet
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for (.akuiam-o an ecojogical parameter from the ¢

CONSUMPTION AND PERVORMANCE WITH
RESPECT TO THE ENVIRONMENT OF A
POWER-CONSUMING UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. national counterpart appheation
of Taternational Application Sevial No. PCT/IB2069/053135
filed Jul. 20, 2009, winch claims prionty to Spanish Patent
Application No. F200802159 filed Jul. 18, 2008, The disclo-
sures of PCT/IB2009/053135 and P200802155 are each
hereby incorporated herein by reference.

""" PCHNHCAL FIELD OF THE INVENTION

The invention refers to a device for measuring power con-
sumptions and the ics) ctful performance with the environ-
ment, from the measured power co”)»umrm)m and from the
residne pmdumm i a power-consuming unit, a comfort
anit (houses, comunuities, hotels and restaurants, spare e
spaces, sport spaca. private and public motor vehi
zoods vehicles, ete.) or a produchen unit.

The measurementt of this respecttol performance or not
will be carried out by what we call “ecological parameter”™,
frorn the measurements of power consumptions {direct con-
sumptions) and of residucs and wastes generated (indirect
consuraptions).

BACKGROUND OF THE INVENTION

Aot otkinds of programmable logie coptrollers (PLC yare
known, in which, from state variables, the outputs of a system
re determined {e.g. electrical or pneumatic, etc.) or another

ar
kinds of devices that, from inputs, calculate the values of
e
¢

wwarneters of mderest. Hxamples of these devaces can be the
kuown analysers of the electric waiuns that, from volte
current mtensity and imbalance signals, calenlate the elec
power consumned by an mstallaton.

However, in the current art no device or apparatis that
caleniates ecological parameters or wageitudes are known,
from powerconstmption and waste production data io instal~
lmons, if we define such parameters or magpitudes as a
devianon of an optimal work point, defined by an authority.
E.g. in which the emissions of COX or NOX are the minimum
possible according to its use.

The present invention has the objective to provide an appa-
ratus that fulfils this gap in the current ar

DESCRIPTION OF THE INVENTION

1o this end, the object of the present invention 15 a new
measuring device of power consumptions which calculates
ecological parareters from the weasred power cousump-
fions and from data of waste production, that it is chavacter-
ised in that it comprises:

a miodule for introducing data, provided with at least an
input of a value of power consumiption of a magnitude,
measured in a corres;ponding measnre apparaius of the
PpOWer-consumi

akeyboard forints uduuug data and for selecting menus, in
particular data of waste production of the power-con-
sunting unit;

cotputing means that tecetve thedata froru the ruodule for
ntroducing data and from the keyboard, and which are
provided with a processor that incorporates an algorithm

o

P

[

i

oy
<

I
<

&<

o

I
sured consumptions of power and from the introduced
data; and
play screen, communicated with the computing
means, to display the caleulated ecologmd parameter,
said ecological parameter belng caleulated ag an adjusted
raean of the supi of the dev 1;31101'15 ofeach value cfpower
consuraption measured according to a reference value.

According to another feature of the present inveniion, the
device comprises means for introductng values of waste pro-
duction.

In preferred variants, the device caun comiprise an aput
madule of a data bus of a dowstic network and/or an USB
input for a serial data bu

Inan embodiment of doruestic or industriat apphication, the
device comprises at least:

an input of water flow, from a corresponding first water

flow meter;

an iput of combustible gas or liguid flow, from a second

flow meter of combastible gases or ligoids;

an input for measuring the electric power, from a counter or

analyser of the clecme mains; and

an mput for measuring the waste weight from a

weighting scales.

in an alternative embodiment, for caleniating the ecologi-
cal parameter corresponding 1o the antomobile, the device
can comprise at least:

anioput of fuel flow, from a corresponding fuel flow meter

of the motor of an automobile; and

means for introdocing the production of wastes of the

autamobile, select ed ameng: tire rubber wastes, motor
ot wastes, coolant Hquid wastes, and iiquio‘; wastes from
closed cirenits, not being limitative, by the kevboard of
ihe device,

The device can be provided also with an input for exhaust
gases flow, from a corresponding How meterof exhaust gases
of the combustion system of the power-consuming uni, e.g.
the motor exhaust; and a gas analyser for measuring the
emission levels of gages and particles. The device compares
the result obtained with the admitied levels by the current
regulations. The incorrect combushion and the sub%equet‘t
excess of gas {CO2 and NOx) aud particle emission ts not 3
user o producer question, because they do not influence on it
but the direct responsible ts the mannfacturer of the apparatus
or combustion chamber. However, additionally, the repair ()f
said anomaly 1t is a question of the tser or ptod. ncer. Thisdoe
not affect only o explosion motors and doraestic boilers, nui,
also to production and transformation centres.

Preferably, the device wmpmes a shell, which encloses
the several components of the device, and in whose extemnal
part 1t 15 the keyboard and the screen.

a

a4 wasie

BRIEF DESCRIPTIOMN OF THE DRAWINGS

imtativ ample. Insaid drawings:
FIG a diagrammatical fronial elevation view, that
shows a d VICe vding to the present invention, with its
particulaz ci)nnecti()ns;
FIG. 2 is a block diagram that sho
siion of the device of F1G. 1; and
FIG. 3 is a diagrammatical view that shows an alternative
embodiment of the invention, to be applied to automobiles.

5

s the internal compo-

DETAILED DESCRIPTION OF THE DRAWINGS

in said drawings it can be s

B en the constitution and way of
the device for meas:

uring p()wu consumptions and for caleu-
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lating ecological parameters from the measured power con-
sumptions, directly and indirectly.
The function ofthe device of the invention is to measure the

respectiid performance or betiaviour with the environtent of

a “power-consuming onit”. The “power-consuraing wuit”
object of the measure of the possible different power mam-
festations cousumed cax be: a house, comunuity (hotel,
sports cenire, residence, sport spaces, shops, department
stores, leisure halls, office buildings and studies, adoinistra-
fton centres, etc.), ifrans f(armmon centres, garages, wate-
houses, motor velucles or transportation means, private or
public.

The basis of the operation will consist in
between the basie actual power flow 1
*l‘-ezir comioat with the nornual consumptions of the cument

regnlations (e.g. UNE, ISO standards, ete.) and/or thos
()raneL_ded by offi 1c1<z] aduhmsimhom of the place andfor
statistic data of normal power consumptions and wastes
{(hereinafter “typical consuraptions” wchuding fows of power
consuniptions and wastes by persoun or by own unit ofa preset
population).

For this comparison, the proposed systern wil] calenlate an
ecological parameter as an adjusted maean of the suun of devia-
tions of each vaite of power consu mption meastred v
r@spectt) its corresponding reference vahie.

this end, as seen in FIGS. § and 2, the 3 vice
presem' mvention s constituted by an apparatus
carcass or shell 2 that i s the following elements:

a modnie for introducing data 3, provided with inputs of
power consumption values }11, H2, H3, Hd, of roagui-
tudes, measured with corresponding measure. appara-
tuses CF, 2, C3, C4;

a keyboard § for fntroducing data and selecting menus,
particular data of the waste production;

cotiputing means 4, wiich receive the data frore the mod-
ule for introducing data 3 and the kevboard 6, and which

re provided with a procegsor that meludes a calenlation
algorithm for an ecological parameter from the mea-
sured power consumphons and from the introdnced
data; and

a display sereen 5, communicated with said computino
means 4, to dia play the calentated ecological paramete

The apparatus is provided with an electrical source 8, as it
can be seen m FIG. 1.

To introdoce values of the waste productivg one of the
wputs B4, digital o analogical, can be used, from a weight
apparatus, or they can bc introduced manually through a
keyboard 6.

The device 1 can be complemented with an input module
&4 fora data bus 9 ofa domotic petwork, and an USB input 70
fora seﬂai data bus 7, or equivaiem neans.

in adevice parnicularly devised for special applica-
iionmmz :dm rs (houses, hotel, sports centre, residence, sport

spaces, shops, department stores, leisure halls, office build-
wgs and studies, administration centres, transformation cen-
res, garages, warchouses, ete.} is shown. The shell 2 com-
ses at least the following inpu{s:
an aput for the water flow E1 frow a correspending fivs
water How meter C1:
an inpat for the flow of cornbustible gases or Hgmds B
from the second flow wmeter of combustible gases or
‘uqmdx C2;
wpnt for rusasuring electric power B3
analyser of electric mains C3; and
an input for measunug the weight ot'the wastes Hd from a
scale for weighting tes C4,
through the corresponding ports.

1 the comparison
zquired by the user for

O~

1 of the
that has a

aty I, from a meter or

o

oy
<

40

45

I
<

4

The namber of inputs will be according to the complexity
of the nstallation. H.g an industry can be provided with
several devices of this kind, each associated with a corre-
ouding section or unit of factory, warehouse, office, ete.
InFI3. 3 is shown au embodiment part iculardy devised for
automobiles, in which the device compris 5 an ~t-=)ut for fuel
flow (6, fromia fiow meter C6 of i ciated with the fuel
deposit 15; and an input of exhaust gases flow B3, from a
corresponding flow meter €5 of exhaust gases from the
stere 14 ofthe motor 13 of sn automobile 12, Inthis
he keyboard the flows of preduction of wastes of the
automobile are mtreduced manvally, e.g. rubber wastes from
tires, oil wastes for the motor, coolant liguid wastes, liquid
from closed circunits and metal wastes

The device has an input 1§ to coliect, optionally, the infor-
mation from a gas analyser 11 (FIG. 3}, to measure the emis-
sion levels of gases and particles. The device T compares the
result obtained with the levels admitted by the current regu-
lations.

The algorithm of the computing weans 4 calenlates the
total basic power flow obtained by the evaluation of the flows
of the measured power statements H1, 82, B3, B4, E5 H§, etc.
veferred to the number of people Wh,ch use the unit to be
measured ineach tnip. The calculation algerithin integrates all
the trips of a time period to be defiued or the accomulated
total.

Each fow has an incidence in the environment: the water

onsimuption reverts i ifs pr}m"mon, the fuel consumption
is assoctated to the direct emissions of CO2, NOx, . . ., the
electric copsumption to the indirect emissions of COZ,
NOx, , and the waste praduction with indirect environ-
wental 1mpact, by the guaniity of paper, glass, organic mate-
vial, plastics, oils and greases, rubbers, metals, . . expressed
in kg that the unit consames per e nmt and },-“ se who
eni()y the comfort of said hn‘i 1o be compared with préset
ns\ufrp-io% and wastes. These data, once treated by the
sorithm, 01\'“ as resultan s»oi()ga parameter (here denoted
“ecocom”), which is the measure of the conduct that
respects our enviromment, 1o provide integral or cornbined or
individual “ecocoms™ of the comioet or production vuit.

Regarding the presentation of the results, from said com-
parison the actual percentage of power consumption with
respect to the presat cor-s‘ur'\pﬁ(m 15 sbtained, indicating if the
performance if respectiul {egual to zero or lngher) or abusive
when il is negative. Both deviaions ate ieasured ¢ a per-
g,ertau(‘ Tk‘(‘ percent unit of each flow is called pusmve Q-
com’” ectful or negative if 1t 1s not. The
algou hm ()f all the flows provides the integral “ecocom™ of
the unit. As there can be difficulties 1o receive all the flows, the
algorithty of the ecometer could provide ond y “ecocoms” of
water exploitation and/or direct gases emission and/or indi-
rect gases emussion and/or waste production. It 1s also pos-
sible to measure only those flows the public administration
considers suitable to pay ecotaxes, evaluating a specific pack
(which can be called “administrative ecocow™).

The results are presented in a permanent way & s¢

indicating the periods of time on which they are based: the
day, week, month accumanlations, eic. orothers, such as those
consunied by trip in the case of vehicies, To know better the
power exploitation, by a menn the “ecocotms” can be dis-
played (day, week, m(mtb ofexploitation ot the different
power sourees in the scroen of 1o pass 10 other successive ones
with the direct or indirect exuissious or waste preduction.
As stated previously, if the consumption of ouly one or
veral =iows are calculated for installation difficulties, the
permanent screen shows that they are tndividual “ecocoms”
by power source Gr waste, combined or 1ntegral.

wastes

alg
as
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Regarding thenstallation of different measuring apparats
CY, C2, €3, C4, 8, C8, ete., the water How qeter €1 38
p ;aced downstream th company meter and upstream the
home key, with the pe ity to et impulses or analogical
or digital or light signals. The same applies to C2, flow meter
for combustible gases or liquids, to C3, eleciric measuring
equipment in the geveral board of the umt, to C5, in the case
of exhaust gases, and 1o C6, in the case of fuel tiow of an
automobile. The sarse can be said to the tlow of waste pro-

duction B4, which will be from a scale C4. The emission of

information can be wireless or wired. In the case that there is
no installation, by the keybozird 6 the flow data can be intro-
duced manually,
Algonthm for Calculating the Ecologic Parameter

It results from the adjpsted artthmetic mean of all the
quotients between the absolute value of actual flows (B, E2,
B3, H4, K5, .. ) that enter o the power-consuning unit object
of the measure of the different possible power statements,
with respect to therr flows or carresponding reference values.
The absolute valoe of \‘V\e actual flows 18 taken becanse the
iput power consump ion has & sign opposed fo & waste,
which tndieectly s associated to another external power con-
sumplicn;

therefore, as the contributions of each factor is the inter-
esting part, all are taken in flow absahute value, uo the quotient
of flows, not being compensated to each other.

it ig defined:

1—Flow of an actual input power stateruent (B1, B2, H3,
E4, BS5, E6 . . ., generally E1): As the power guantity con-
stiied by the time unit of that power statenient, by userof the
vnii to be measured. BE.g. the drinkable consumed ina home is
a power flow because 1t is obtained from the nature with
transportation, purification ¢ ; these power costs are
environmental costs associated with that constmed water.
The combusuble hgmd and g s flow consumed 15 another
actual input power flow associated with the direct emissions
of €02 and others o the ato osnhere The electrierty con-
sumph s is another power flow associated with the indirect
emissions of CO2 and other net desired gases. The wastes are
alse indicative of the enviroumenial impact and they indicate
ndirecily a power expense. E.g. itis also an nput power tlow
the quantity of glass we waste for identical reasons, but not
those that we buy and remains for the development of the
activity in the unit. Also with the paper, the organic material,
the coutatpers, the spare parts frow repates, ete.

2—Preset flows (Ct): Thev would be the average power
copsumption desired or recommended by the public adimin-
istration of the zoue where the activiiy of each it to be
measured is developed. If there is no environmental policy
defined by the admintstration, standard consumptions or sta-
tistic data of consumptions are taken, inputs as consumptior
and outputs of wastes per resident or per production unit.

33— Adiustment coefficient {Cpd): Back coefficient designs
a dewatmn percentage with respect to the preset consumption
umed power statement. But not all bave the same

ast

of ¢
1m_;oc.-rt<:nce according 1!
3.1. Habits regarding the consumptions of the umt. In cer-
atnregions there are power siatements that have an importaat
weight dug to the proximi‘(y 1o the resouree, subsidized prices
these situations 1t must take tato
specific weight that the administration
sitcal data. In the case of a motor
vehm]e, the water consuraption will be dismissed, but not the
fuel Haquids or gases consumptions, the oil and grease wastes
aud robber and metal wastes.
3.2. The power policies of the zone. According o the
administration of the place and attending if to the environ-

or 10 other sources . . . . i
accc-unt ﬂ'is_, st abla:

o

o

k=1

<

i

o

&

ment conduct is associated a tax; these quotients must be
diusted depending on which deviations the administration
could reward o pmush.

3.3. Practical ends. These coefficients can be zero, because
1h\ contribution of said \(m&;umption iq 50 Jow that is dis-
mussed, according to the cost of its measure. H.g. the quantity
of erganic wastes of an electric rain.

The adjusted coefficients are between 0 and 1.

Hence, the ecologic parameter (or “ecocoms”, in %4), for
“n” magnitudes of power consumption or wasies, is calcu-
lated applying the formula:

)><1’M
o Cr

Ecocons{9

Wherein n is the muniber of power sources or waste variables
1o be e m:d (with ad;usu wnt coefiicient different from
zero) and p the people who enjoys the comifort of thevmit to be
measured.

nterpretation of the Resulis

The resulf i3 a percentage that wheu is close to zew the
performance 1s desirable, but if it is negative and far away
froma zevo, the peribm\zmce of this undt is uot respectﬁ:l and
the distance to zero is the degree of the separation from the
degirable performance, and therelore it can be penalised and

1

] ization can be measured. Lastly, ifit is posiiive the
performance is excellent and the separation from zero 1s the
measure of its environtiental excellence.

The device for measuring power consumptions and the
rssrect ful performance, according o the present wmvention,
can be used for ne~ calendation s)E an ecois)giu parameier,
which can be nsed as basis for the application of called eco-
taxes by t he administeation.

the p
ser

What s claimed

1. A device for measiuing power consumption and perfor-
mance with respect to the environment of a power-consuming
il comprising

a data introduction medule, which receives at leasi one
power consumption value, measured by a measurement
apparatus of the power-consuming unit;

an wput device for inputting waste preduction data;

a display screen; and

a computer with a processor and a memory deviee having
theretn aplurality o -"mst'u(. tions that, when executed by
the provessor, cause { the processor (¢

{a} receive the at least one power consumption value from
the data wiroducton module,

{b) receive the waste pmd.uc: ion data,

(e} calculate an ecological parameter based on the at least
one power cousumption value and the waste productior
data, and

{d} operate the display screen o display the caleunlated
eco]o gical parameter,

whucm the calculated ecological },L.ramcicr isan adjusted
mean of the sum of the deviations of the at least one
power consumption value with respect to a reference
value correspouding to the at least one power consump-
tion value.

The device of claim 1 further comprising 2 means for
nfroducing values of waste production.

3. The device of clatin 1 further comprising an input mod-

nle of a data bus in a dowotic network.

4. The device of claim 1 further coruprising USH iuput for

a serial data bus.
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%, The device of claim 1 wherein the at least o
consunption value includes at least two power cons

values selected from the group of:

a water flow input from a corresponding first water flow

meter;

a combustible gas and liquid flow input from a secound

combustible gas and Liguid flow weter;
ag eleciric pewer measurement input fror
analyser of electric maits; and

awaste weilght rueasurement wpnt from a scale ot weight-

ing wastes.

6. The device of claim 1 wherein the at least one power
consuraption value includes a fuel fow input from a carre-
sponding flow meter from the motor of an automobile;

the waste production data corresponds to one of tive rubber

wastes, motor oil wastes, coolant lguid wastes, closed
cirenit ligudd wastes and metal wastes, and

the fuel flow input and the waste production data are used

to calculate the ecological paranieter corresponding {0
the automohile.

7. The device of claim é wherein the at least oue power
consuruption value inchudes an exhaust gas Sow inpot from a
corresponding tlow meter of exhaust gases of a combustion
system of the automobile.

8. The device of claim 1 further comprising a shell, which
encloses the« h"‘“renlL()mpa)uanb ofthe device, and in whose
external part is the tnput device and the display sercen.

9. A method of determining an ecological parameter by
PEOCessor, comprising:

receiving a first power consunmpiion value of a power con-

suruIng Boit,

receivir‘ 1 @ waste production data value,

determining an ecological parameter based on the first

po“'ﬂ rconsumption value and the waste production data
valae, and

ontpt Ymnt{ the determiried ecological parameter for display

on a display sereeu.

ope power
umption

mueter or

o

k=1

[

i

<

oy

i

8
16, The method of claim 8, wherein the first power con-
sumption value corresponds to ong o water tlow, combustible
gas flow, and electric power flow.
11. The method of claim 16 v\‘herezin the waste production
data corresponds to waste weight.

12. The methiod of claim 9, wherein the first pOWE
mption vahue corresponds 1 one of fuel tlow and exhaust
2as fow,

13. The method of claim
data C"'ﬂ@:sfﬂllds 1o one of
liguid wastes, and metal.

14. The methn i of claim 12, further comprising generating
a positive ecological mrdmetcar when anser expends less than
a rroietewx ined standard quantity of power consumed i a
time period.

15. The method of clamm 9, further comprising g
a negative ecological parameter when a user expends more
than a predetermined standard guantity of powerconsumed in
a ume peﬁ@d

16. The method of claim 9, wherein the ecological partam-
eter is determined as a percentage

based on an algorith of the form

COXt-

12, wherewn the waste production
Dbc,f wastes, oll waste, coelant

i

generat

Parameter

wherein “Hi” is a power quantity consumed in a fime
o\nc-d

a predeterniined standard quannty of power con-
Sbmed in the time peried,

“Cpd” is a coefficient corresponding to the predetermined
standard quantity of power consumed in the time period,

“n” is a sun of a number of measured power sources and
waste variables, and

“v”is a number of users of the measured power sources and

waste variables.
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Abstract:

A device for measuring power consumption and performance relative to the environment of a
power-consuming unit is disclosed. The device includes a data introduction module, a keyboard
for inputting data of waste production in the power-consuming unit, a computing device, and a
display screen. The computing device receives the data from the data introduction module and the
keyboard. The computing device is also provided with a processor that includes a calculation
algorithm of an ecological parameter indicative of the performance relative to the environment of
the power-consuming unit. The ecological parameter is calculated as an adjusted mean of the sum

of the deviations of each power consumption value with respect to a reference value. |

Dispositivo para la medicién de consumos energéticos y del comportamiento respetuoso con el
medio ambiente de una unidad consumidora de energia. Com- prende un modulo de introduccion
de datos (3), que esta dotado a su vez por lo menos de una entrada de un valor de consumo
energético (E1, E2, E3, E4, E5, E6) de una magnitud, medido en un correspondiente aparato de
medida (C1, C2, C3, C4, C5, C6) de la unidad consumidora de energia; un teclado (6) de
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introduccién de datos, medios de computacién (4) que reciben los datos procedente del médulo
de introduccion de datos y del teclado, y que estan provistos de un procesador que incorpora un
algoritmo de calculo de un pardmetro ecolégico, indicativa del compor- tamiento respetuoso con el
medio ambiente de la unidad consumidora de energia, a partir los consumos energéticos medidos
y de los datos introducidos; y una pantalla de visualizacién, comunicada con los medios de
computacion. El pardmetro ecolé- gico se calcula como una media ponderada de la suma de

desviaciones de cada valor de consumo energético medido con respecto a un valor de referencia.

L'invention concerne un dispositif pour mesurer les consommations d'énergie et le comportement
sans danger pour I'environnement d'une unité de consommation d'énergie. Ce dispositif comprend
un module d'introduction de données (3) qui comporte au moins une entrée de valeur de
consommation d'énergie (E1, E2, E3, E4, E5, E6) d'une amplitude, mesurée dans un appareil de
mesure correspondant (C1, C2, C3, C4, C5, C6) de l'unité de consommation d'énergie; un clavier
(6) d'introduction de données, des moyens de calcul (4) qui recoivent les données provenant du
module d'introduction de données et du clavier, et qui sont équipés d'un processeur qui comprend
un algorithme de calcul d'un parameétre écologique, indiquant le comportement sans danger pour
I'environnement de l'unité de consommation d'énergie, a partir des consommations d'énergie
mesurées et des données introduites; et un écran de visualisation, en communication avec les
moyens de calcul. Le parametre écologique est calculé comme une mesure pondérée de la
somme des écarts de chaque valeur de consommation d'énergie mesurée par rapport a une
valeur de référence.
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