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U.S. Patent No. 7,683,509

Claims 14 and 15.
Toyota/ Aisin Pump
Toyota P/N 161A0-39035
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"14. A fluid-cooled motor comprising:”

14. A fluid-cooled motor
comprising:

The Toyota/ Aisin Water Pump (the “Aisin Pump”) has Toyota part number 161A0-39035:

PUNP SET,NATER

61A0-39035
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The Aisin Pump is marked with the Aisin logo.
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"14. A fluid-cooled motor comprising:”

20160808_102609.jpg
The Aisin Pump isawater pump and is believed to be installed in the following 2016 Toyota models:

e 2016 Toyota Prius Four Touring 1.8L L4 - Electric/Gas
e 2016 Toyota Prius Three Touring 1.8L L4 - Electric/Gas

e 2016 Toyota Prius Two Eco 1.8L L4 - Electric/Gas

e 2016 Toyota Prius Two 1.8L L4 - Electric/Gas
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"14. A fluid-cooled motor comprising:”

e 2016 Toyota Prius Four 1.8L L4 - Electric/Gas

e 2016 ToyotaPrius Three 1.8L L4 - Electric/Gas

See, http://www.toyota.com/configurator/#!/buil d/step/model/year/2016/series/prius/model /1228

http://parts.ol athetoyota.com/oe-toyota/161a039035 (accessed December 12, 2016).

The Aisin pump is made in Japan:
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"14. A fluid-cooled motor comprising:"

PUMP SET,WATER g L

161A0-39035
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The Aisin Pump is awater pump containing a fluid-cooled electric motor. As shown below, the Aisin Pump is referred to as
a pump.
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"14. A fluid-cooled motor comprising:”
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"14. A fluid-cooled motor comprising:”

20160808_084505.jpg

The water pumped by the Aisin Pump cools the motor. See, e.g., U.S. Pat. No, 7,683,509 at 1:67-2:4 (“Other fluids, and
liquids in particular, typically have a high enough heat capacity that they can be used to carry away heat. For example, a
water pump driven by a motor uses the water to cool the pump. “):

By way of further example, the Aisin Pump contains a heat transfer fluid pathway to conduct fluid that cools the motor:

Fluid pathway

20160808 _102545.jpg
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"14. A fluid-cooled motor comprising:”

Additionally, the Aisin Pump contains a rotating shaft powered by an electric motor, and an electric input.

Fluid pathway
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"14. A fluid-cooled motor comprising:”

—

-

Electric input |
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"a) at least one electrical conductor;”

a) at least one electrica
conductor;

The Aisin Pump comprises at least one electrical conductor.

The Aisin Pump comprises copper wire windings that function as electrical conductors.

20160816_141631.jpg
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"b) a monolithic body of injection molded thermoplastic material”

b) a monolithic body of
injection molded
thermoplastic material

The Aisin Pump contains a monolithic body of injection molded thermoplastic material.

The Aisin Pump includes a monolithic body formed from a material identified on the Aisin Pump as “PPS — GF 30.”

20160808_102536.jpg & 20160808_102549.jpg

“PPS — GF 30" refers to polyphenylene sulfide with 30% glass fiber filler (* PPS-GF30”). See, e.g., U.S. Patent Publication
2009/0173903 (application No. 12/295,565), at 0114 (“The abbreviations of the resin names in the tables above are as
follows. PPS-GF30: Polyphenylene sulfide resin containing 30 wt % of glass fibers’).

PPS-GF30 is athermoplastic — below is a summary of its properties (including the categories of which it is a member, which
includes “thermoplastic”) from the MatWeb database of materials properties.
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"b) a monolithic body of injection molded thermoplastic material”

— Advertise with MatWeb! Lot
;“Mat WEb Drata sheets for over 115,000 metals, plastics, ceramics, and composites.
-

MATERIAL PROPERTY DATA HOME = SEARCH = TOOLS = SUPPLIERS = FOLDERS = ABOUT US = FAQ = LOGIN

o

Searches: Advanced | Category | Property | Metals | Trade Name | Manufacturer | Recently \iewed Materials PP3 m

Overview of materials for Polyphenylene Sulfide (PPS) with 30% Glass Fiber Filler

Categories: Polymer; Thermoplastic; Polvphenylene Sulfide (PPS); Polyphenylene Sulfide (PPS) with 30% Glass Fiber Filler

Material This property data is a summary of similar materials 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 Mat\Web entries. The comments
report the average value, and number of data points used to calculate the average. The values are not necessarly
typical of any specific grade, especially less common values and those that can be most affected by additives or
processing methods.

http://www.matweb.com/search/DataSheet.aspx ?M atGU|1 D=c43bc743bdc0413ead2b87aca2e38a30& ckck=1 (downl oaded
Dec. 9, 2016).

The“PPS — GF 30" label on the Aisin Pump denotes that the plastic body of the Aisin Pump is made of this type of
thermoplastic material.
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"b) a monolithic body of injection molded thermoplastic material”

Body of thermoplastic material

20160816_141536.jpg

PPS — GF 30 is athermoplastic that is commonly used in injection molding processes to manufacture parts.
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PROSPECTOR®

"b) a monolithic body of injection molded thermoplastic material”

Home = Plastics = Generics = Polyphenylene Sulfide (PP S)

Polyphenylene Sulfide (PPS) Plastic

Polyphenylene Sulfide (PPS) - Manufacturers - Materials - Classification

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://plastics.ul prospector.com/generics/41/polyphenylene-sul fide-pps (downloaded Dec. 15, 2016).

The monolithically formed body of the motor of the Aisin Pump contains markings that indicate it as manufactured using
injection molding. For example, as shown in the images below, the monolithically formed body of the Aisin Pump shows
signs of gates and knockout pins, such markings being associated only with injection molded manufacturing.
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"b) a monolithic body of injection molded thermoplastic material”

Gates
(circled in red)

20160808_102536.jpg
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"b) a monolithic body of injection molded thermoplastic material”

Knockout pins
(circled in red)

20160808_103800.jpg
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"substantially encapsulating the at |east one conductor; and"

substantially encapsulating
the at least one conductor; The Aisin Pump comprises a monolithic body of injection molded thermoplastic material that substantialy encapsulates the

and at least one conductor.

The thermoplastic material of which the Aisin Pump’s body is formed, as described above, encapsulates the copper wire
windings that operate as the at |east one conductor.

Conductor
(copper wire windings)

20160816 _141631.jpg
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"c) anon-linear heat transfer fluid pathway in the monolithic body, with at least one fluid inlet and at |east one fluid outlet to said pathway to allow for

passage of heat transfer fluid through the pathway,"

c) anon-linear heat transfer
fluid pathway in the
monolithic body, with at
least onefluid inlet and at
least one fluid outlet to said
pathway to alow for
passage of heat transfer
fluid through the pathway,

The Aisin Pump comprises anon-linear heat transfer fluid pathway in the monolithic body, with at least one fluid inlet and at
least one fluid outlet to said pathway to allow for passage of heat transfer fluid through the pathway.

As shown below, the Aisin Pump comprises a curved heat transfer fluid pathway in the monolithic body described above.
This pathway contains at least one fluid inlet and at |east one fluid outlet for heat transfer fluid. The fluid inlet allows heat
transfer fluid (water) to enter the fluid pathway and the fluid outlet allows the fluid to exit the pathway, thereby allowing
passage of heat transfer fluid through the pathway.

Non-linear heat transter fluid pathway
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"c) anon-linear heat transfer fluid pathway in the monolithic body, with at least one fluid inlet and at |east one fluid outlet to said pathway to allow for
passage of heat transfer fluid through the pathway,"

20160808_102536.jpg

As shown in the images below, the Aisin Pump contains at least one fluid inlet and at |east one fluid outlet to the heat
transfer fluid pathway in the monolithic body of the Aisin Pump. Thefluid inlet allows heat transfer fluid (e.g., water) to
enter the fluid pathway and the fluid outlet alows the fluid to exit the pathway, thereby allowing passage of heat transfer
fluid through the pathway.

Fluid
outlet

Fluid
inlet

20160808_102536.jpg
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"wherein the monolithic body of injection molded thermoplastic material substantially encapsulates a stator of the motor.”

wherein the monolithic body

of injection molded The monolithic body of injection molded thermoplastic material of the motor of the Aisin Pump substantially encapsulates a

thermoplastic material stator of the motor.

substantially encapsulates a N _ o _ _

stator of the motor. The stator of the motor of the Aisin Pump is encapsulated by the injection molded thermoplastic material of the body of the
motor.

20160816_141631.jpg
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15. A pump comprising the
motor of claim 14.

The Aisin Pump is a pump comprising the motor of claim 14.
See Chart of Claim 14, above.

For example, the Aisin Pump isawater pump. As shown below, the Aisin Pump isreferred to as a pump.

20160808 _084505.jpg
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Additionally, the Aisin Pump contains the fluid-cooled motor of Claim 14. The Aisin Pump contains a heat transfer fluid
pathway to conduct fluid that cools the motor:

Fluid pathway

20160808_102545.jpg

Additionally, the Aisin Pump contains a rotating shaft powered by an electric motor, and an el ectric input.
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Fluid pathway

Shaft
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20160808_102914.jpg




