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U.S. Patent No. 7,067,944

Clam 3
Aisin Small Pump
Toyota/ Aisin Water Pump G9040-52010
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"3. A motor comprising:"

3. A motor comprising:

The Toyota/ Aisin Water Pump G9040-52010 (“Pump”) includes a motor.
The Pump has Aisin part number WQT-001.

O.E. AISIN

Part # Manufacturer Part #
16120-49046 Toyota WPT-065
16120-49055 Toyota WPT-065
16120-49065 [Toyota |WPT-084
16120-49080 Toyota WPT-084
161A0-29015 __ [Toyota |[WPT-190
161A0-39015 Toyota WPT-190
161A0-39025 Toyota WPT-191
G9040-33030 __ [Toyota |WQT-002
G9040-33040 Toyota WQT-002
G9040-52010 Toyota |WQT-001

Aisin Cooling Catalog 2016.pdf at 145 (herei nafter “ Aisin Cooli ng Catalog”), available at
https://www.ai sl naftermarket.com/FlipBook/CoolingCatal og/index.html.

The Aisin Cooling Catal og indicates that the Pump is used in the following Toyota vehicles:
= ToyotaHighlander Hybrid Limited 3.5L V6 - Electric/Gas
= ToyotaHighlander LE 2.7L L4 - Gas
= ToyotaHighlander XLE 3.5L V6 - Gas
= ToyotaHighlander LE Plus 3.5L V6 - Gas
= ToyotaHighlander Limited 3.5L V6 - Gas

= ToyotaHighlander LE 3.5L V6 — Gas
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"3. A motor comprising:"

See, http://usnews.rankingsandreviews.com/cars-trucks/Toyota Highlander/2016/

= ToyotaPrius C Four 1.5L L4 - Electric/Gas

= ToyotaPriusC One 1.5L L4 - Electric/Gas

= ToyotaPriusC Three 1.5L L4 - Electric/Gas

= ToyotaPriusC Two 1.5L L4 - Electric/Gas

= ToyotaPrius C Persona Series 1.5L L4 - Electric/Gas
= ToyotaPriusV Five 1.8L L4 - Electric/Gas

= ToyotaPriusV Four 1.8L L4 — Electric/Gas

= ToyotaPriusV Three 1.8L L4 — Electric/Gas

= ToyotaPriusV Two 1.8L L4 — Electric/Gas
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"3. A motor comprising:"

http://0.a0lcdn.com/dims-
global/dims3/GL OB/resize/ 708x398/quality/60/http://0.a0l cdn.com/commerce/autodata/images/USC60TOC161D022000.j pg

1 1920-1991
ES200 1992-1993 | 3.0L V& IVZFE Desip. WPT-002
1984-2003 | 3.0L V& 1MZFE Desig. = [ wPT-057
ES300h 2013-2015 | 2.5L L4 [2ARFXE Desig.; Engine Water Pump WPT-191 |
1 | 2RRPE Desig.; nverter Water Pump | WQT-002 |
ES330 2004-2006 | 3.3L V6 IMEFE Desig. WPT-057
ES350 2007-2015 | 3.5L V6 2GAFE Degig. WPT-803
GS3I00 1993-1997 | 3.0L L6 2JZGE Desky.; Water Pump wio Housing WPT-038
| ID.l?l.’“-F Dr'ﬂig = Winter Pump wy Housing WPT-110 |
1928-2005 | 3.0L LE 2JZCE Desiq.; Water Pump w' Housing WPT-118
2006 3.0L W6 IGRFSE Desig. WPT-137
GS3s0 2007-2015 | 3.5L V6 2GAFSE Desig WPT-137
GS400 1998-2000 | 4.0L V& 1UZFE Desig WPT-800
35430 | 2001-2007 | 4.3L VB | SUZFE Desig WPT-800 |
F5450h 2007-2011 | 3.5L W& 2GAFSE Desig WPT-137
2013-2016 | 3.5L V6 2BAFYE Desig WPT-137
GS460 2008-2011 | 4.6L V8 1URFSE Desig WERT-187
|GX4E0 | 2010-2015 | 4.6L V8 | 1URFE Desig. WIPT-807
|GXATO | 2003-2009 | 4.7L VB | 2UZFE Desig WPT-800 |
HS250h 2010-2012 [2.4L L4 2AZFXE Desig WPT-801
IS F 2008-2014 [ 5.0L V8 2URGSE Desg. WPT-187
15250 2006-2015 | 2.5L V& 4GAFSE Desig WPT-137
|ls300 | 2001-2005 | 3.0L L6 | 2JZGE Desig... Water Pump wi Housing WPT-116_|
15350 1 2006-2015 | 3.5L V6 | 2GAFSE Desig WPT-137
|LS400 [ 1990-2000 | 4.0L V& | 1UZFE Desig WPT-800
|L5430 | 2001-2006 | 4.3L VB | 3UZFE Desig. WPT-800
\LS460 12007-2014 | 4.6L VB | 1URFSE Desig WPT-187
LS600h 2008-2014 | 5.0L VB 2URFSE Desig. WPT-187
X450 ] 07 [4.5L LB 1FZFE Dosig. WPT-023
[Lxa70 K 007 |4.7L VB | 2UZFE Desig | WPT-800
LX570 | 2008-2011 | 5.7L V8 |SURFE Desig. WPT-804 |
2013-2016 [ 5.7L VB ILIRFE Disig. WPT-804
RC F 2015 5.0L V8 2URGSE Desig. WPT-187
FXE00 1999-2003 | 3.0L V6 TMEFE Desig. WPT-057
RX330 | 2004-2006 | 3.3L V& | MZFE Desig WPT-057 |
RX350 2007-2016 | 3.5L V6 2GAFE Desig. WPT-803
RX400h 2006-2008 [ 3.3L VG IMZFE Desig. WPT-057
FX450h 2010-2015 [ 3.5L V6 2GAFXE Desig.: Engine Water Pump WPT-803
201 2-2015 [ .5L V6 2GAFXE Desig.: From 03/2012; Iverter Water Pumg WOT-001
SC300 1992-2000 [ 3.0L L& | 2J2CE Desig.; Water Pump w/ Housing WPT-110_|
2JZGE Desig.; Water Pump wio Housing WPT-038
SC400 1992-3000 | 4.0L V& 1UZFE Desig. WPT-800
S dnn Aanma Andnl e ai e AN ITFEE Manim VAT S
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"3. A motor comprising:"

ZOTO-Z0TE [ AU VE TCAFE Uiy TWETTET
Highlander 2001-2003 | 3.0L V6 MZFE Cresigy. WET-057
2004-2007 | 2.4L L4 2ATFE Desig. WPT-801
3.3LVE IMZFE Desig. WET-057
2008-2009 | 3.3L V6 AMZFE Dessig., Hybiid WET-057
2008-2015 | 3.5L V& SGAFE Desky.- Engine Water Pump WPT-803
2010-5014 | 2.7L L4 TARFE Dusig [WPT-805
2011-2015 | 3.5 V6 2GRAFXE Desig ; Hybrd: Engine Water Pump WET-803
2013-2015 | 3.5L V6 2GRFXE Desig.; Hybrid, Inverier Waler Purng WOT-001
Land Cruiser 1976|4216 | 2F Des.; Cakfomia Specw/ Ol Cooler _|weT-020
1= WY | £40L LY & VAN LK L) YW IuIs
Prius 2001-2009 | 1,50 L4 MZFYE Desig. WPT-111
2010-2015 | 1.8L L4 3ZFFXE Degig. Engine Water PLmg WPT-1
2012-2015 |1.8L L4 ZZRFXE Degg., Fom 122071, including Pluge; inverter Water Pumg WOT-001
[ SR MANAN nEc 4 S0 1 a AR TEVE Mamin - Comirs Wfnkne Do NAMT S

Aisin Cooling Catalog 2016.pdf at 34, 43, 44.

The Pump’s packaging is marked with the Toyota logo:

¥

'G9040-52010

. PUMP ABSY,

IMG_1896.JPG
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"3. A motor comprising:"

The Pump itself is marked with the Aisin logo:

IMG_1900.JPG
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"3. A motor comprising:"

The Pump includes an electric motor. For example, as shown below on the purchase receipt, the Pump isreferred to asa
pump:

ﬁ&gf/%m g

635 k. Rawhide
Olathe, Kansax 48061
Tolifree: 18O 981970 - Phona (812 7E0-0919 - Wiholwssle Parts (97 4) /821370
E-mall: parts@olathetoyora.com - Wab: waw olathetoycte.com
BLL LLARME AND RETLANCD GCOCS MUST 5 GUTDVPANED 0¥ TIRS INVIISE
NO RETUANS ON SLFCTICLL 04 SFECIAL OFD=T MRTE,
PO RETUSNE ATTCR 30 DAYE. 2% AE-STUCK CAARGE ON ALL FETURHET FARTS.
LESCLAIMER OF WARRANTIES

AN crprcesed wemanten. il 2y, By 8 KaaUtactsr o suplior other than e Daasr 3% taics, ot Doaer's, urless vibens 56 Proddsd n writing enthe
Faz2 of this orces o i 4 separams wr tng furnished i Cusloamer b Deder,

PARTS INSTALLED AFE MEN UNLESS SFECIFED OTHFRU/SE AS BEING UGID OR REMANUFE CTUREL,

Fax 1813) 7825062

DATE ENTERZ3 VMW O OER WD, IDETF Sl INGOHCE Qa1 WY mCE
L2 DRC 15 | z8021 02 DBC 1€ |2 DEC 16 [wM3iy ganean
. ASPREPALDY ® .
= ACTOUNT KO. P6S " PAGE 1 OP 1
L
" GRTFF WER: GRIFF NEAL
I 727 8. VERMONT ST TC7 S. VERMUNT BT
PALATINE, L 60067 PALATINR. IL €00&7
APV ELELA rﬂ-w- (4157 902 - E G0 Trrams oo, Ponir
PEDX HOME i%/{ 468 OLATHE, ks o~ L . .|
& BAAT O, DESCRIPTION LST | piey awounT | TGV
1 1 [A0360-0EGT0 0 MOTOR 456,26 35€.30 a5¢€ 2 H i
+wd AROVE PRAT L& FRELAID *+4 B iR
L 1 [BCOGO-52090 U MOTOR 289.08] 291,74 291, 75T red,,, I I
T*& ADOVE PART TS FREFAI_ +a+ foy 3
1 3 LELAv-39C1E 1520% 1 Fume | 433,03 433 oy 433,03 o vl
1 1 (040 -47240 C =Mz | 17i.] 171,59 1153 T )
Las Lagus g FREPAIL %+ Cre. S N
il b LSJE‘;E-S?-TI’ 11504 MOMZ | 1717 =510, 97 251,77 \r, N
3 r SPRLD s v L e
FROIGHT 21.55 T
[The following parts have Leen spEcial grdered. i
1 [z09£1-0=072 MOTOR AASY [
= [po9c0-520490 MOTOR R33 C,
- [e9040- 47040 FUME AESY, o—
1 jes0av-52010 FUNE Assy, | . |
kv’ll-l—i!lll!galttl\‘xiti.ttit-lt‘n\--\.ll L
FErERTAs GPRISOME TO THE NER ‘4tsasess PARTS = 1,524 82| |
Trnwrta ey OIATHE TOYOTL vFassssssbed s SR =T |
M S R R L N L L T L T p— TREIGHT Z1 E 5l |
(EALLGTAR —_——— |
TLTCAME & M T I —.¢ | |
N |
X . TOTAL | %1 548,27

S MGG e S PRI W ks

CCF_000055.pdf

e e
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"3. A motor comprising:"

As shown in greater detail below, the Aisin Pump is an electric motor having a stator and a rotor, where the stator is designed
to cause the rotor to rotate during operation.

Stator (encapuslated in thermoplastic)

IMG_1956.JPG
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"3. A motor comprising:"

IMG_1905.JPG
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"a) acore having poles and windings around said poles forming a pole assembly;"

a) acore having poles and The Pump comprises a core having poles and windings around said poles forming a pole assembly.
windings around said poles
forming a pole assembly;

For example, as shown in the photo below, the motor of the Pump has a plurality of polesthat are formed by laminations and
arranged together in acircular shapeto form acore. Each poleiswrapped with copper wire windings.

[p %0

&l

e

gl
“ul

Pole Assembly | =

b &

IMG_2010.JPG
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"a) acore having poles and windings around said poles forming a pole assembly;"

For example, the Pump’ s poles and windings around said poles form a pole assembly:

P et ,Ji!
- GI "' :{
SAE

Pole Assembly
IMG_1960.JPG
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"b) a shaft, the shaft and pole assembly not being in direct contact with one another, but rather the shaft being spaced from the pole assembly; and”

b) a shaft, the shaft and pole | The Pump comprises a shaft, the shaft and pole assembly not being in direct contact with one another, but rather the shaft
assembly not being in direct | being spaced from the pole assembly.

contact with one another,
but rather the shaft being
spaced from the pole
assembly; and

For example, as shown in the picture below, the motor of the Pump contains a shaft:
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"b) a shaft, the shaft and pole assembly not being in direct contact with one another, but rather the shaft being spaced from the pole assembly; and”

The shaft does not directly contact the core or the windings of the pole assembly. The shaft is positioned within and spaced
from the pole assembly:

--‘P"'Q'—.J;j
L e

Pole Assembly
IMG_1960.JPG
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"c) athermoplastic material secured to the shaft and substantially encapsulating the pole assembly,"”

c) athermoplastic material
secured to the shaft and
substantially encapsulating
the pole assembly

The Pump comprises a thermoplastic material secured to the shaft and substantially encapsul ating the pole assembly.

For example, the motor of the Pump includes a thermoplastic body that is formed from amaterial identified on the Pump as
“PPS — GF 30" as shown below:

"PPS - GF 30"

IMG_2043.0PG
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"c) athermoplastic material secured to the shaft and substantially encapsulating the pole assembly,"”

Body of Thermoplastic
Material

IMG_1956.JPG

Thislabel indicates that the body is made from polyphenylene sulfide with 30% glass fiber filler (*PPS-GF30"). PPS-GF30
isaknown thermoplastic.

Advertise with MatWeb! REGISTER
& Adverisewith Haroly i
7 at e Diata sheets for over 115,000 metals, plastics, ceramics, and composites.
- MATERIAL PROPERTY DATA HOME - SEARCH - TOOLS - SUPPLIERS - FOLDERS - ABOUT US - FAQ - LOGIN

Searches: Advanced | Gategory | Property | Metals | Trade Name | Manufacturer | Recently “ewed Materials IPPS m

Overview of materials for Polyphenylene Sulfide (PPS) with 30% Glass Fiber Filler
Categories: Polymer; Thermoplastic: Polyphenylene Sulfide (PPS). Polyphenylene Sulfide (PPS) with 30% Glass Fiber Filler

Material This property data is a summary of similar materals in the MatWeb database for the category "Polyphenylene Sulfide

Notes: (PPS) with 30% Glass Fiber Filler'. Specific grades with glass content between 25% and 34% are included. Each
property range of values reported is minimum and maximum values of appropriate MatWeb entries. The comments
report the average value, and number of data points used to calculate the average. The values are not necessarily
typical of any specific grade, especially less commeon values and those that can be mest affected by additives or
processing methods.
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"c) athermoplastic material secured to the shaft and substantially encapsulating the pole assembly,"”

http://www.matweb.com/search/DataSheet.aspx?M atGU I D=c43bc743bdc0413ead2b87aca?e38a30& ckck=1

PPS-GF30 is used in injection molding processes to manufacture parts.

PROSPECTOR® = W

Home > Plastics > Generics > Polyphenylene Sulfide (PPS)

Polyphenylene Sulfide (PPS) Plastic

Polyphenylene Sulfide (PPS) - Manufacturers - Materials - Classification
4

Polyphenylene Sulfide (PPS) - A crystalline polymer having a symmetrical, rigid backbone chain
consisting of recurring p-substituted benzene rings and sulfur atoms. A variety of grades suitable for
slurry coating, fluidized-bed coating, electrostatic spraying, as well as injection and compression
molding are offered. Polyphenylene sulfides exhibit outstanding chemical resistance, thermal
stability, dimensionally stability, and fire resistance. PPS's extreme inertness toward organic
solvents, and inorganic salts and bases make for outstanding performance as a corrosion-resistant
coating suitable for contact with foods

https://pl asti cs.ul prospector.com/generi cs/41/pol yphenyl ene-sul fide-pps
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"c) athermoplastic material secured to the shaft and substantially encapsulating the pole assembly,"”

The thermoplastic body contains a portion that surrounds and secures to the shaft:

Thermoplastic material

IMG_2013.JPG
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"c) athermoplastic material secured to the shaft and substantially encapsulating the pole assembly,"”

The thermoplastic material secured to the shaft also substantially encapsul ates the pole assembly. For example, as shownin
the picture below the thermoplastic materia of the Pump encapsulates all of the core and the pole assembly.

4
".' Thermoplastic

Material

Pole Assembly | =

- ,,‘.'4

- [

IMG_2010.JPG
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"c) the thermoplastic material joining the pole assembly to the shaft in the space between the pole assembly and the shaft, filling in the space between them
such that the windings, core and shaft arerigidly fixed together."

¢) the thermoplastic material | The pump comprises thermoplastic material joining the pole assembly to the shaft in the space between the pole assembly
joining the pole assembly to | and the shaft, filling in the space between them such that the windings, core and shaft are rigidly fixed together.

the shaft in the space
between the pole assembly | For example, thermoplastic material encapsulates and rigidly fixes the shaft into the same body of material that encapsulates

and the shaft, fillingin the | the copper wire, as shown in the picture below:

space between them such

that the windings, core and
shaft arerigidly fixed Thermoplastic material
together.

IMG_2013.JPG




Case 1:17-cv-00300-UNA  Docunepint 148, ﬁ@ﬁg)@?@@% $age 21 of 21 PagelD #: 287

"c) the thermoplastic material joining the pole assembly to the shaft in the space between the pole assembly and the shaft, filling in the space between them
such that the windings, core and shaft arerigidly fixed together."

The picture directly below shows the Pump from the reverse side, with the shaft extending outward to receive the rotor:

— Shaft
Copper Windings 11

Thermoplastic
Material

IMG_2036.JPG

The thermoplastic body substantially encapsulates the pole assembly and aso contains a portion that surrounds and secures
to the shaft. The pole assembly and shaft are separated by a visible distance that is filled with the thermoplastic material, as
shown above. The thermoplastic material rigidly fixes the core, copper wire and shaft together.




