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ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates generally to
control systems for internal combustion engines, and

more particularly, to an electronic throttle servo

temperature protection system.

BACKGROUND ART

[0002] Many previously known motor wehicle throttle
controls have a direct physical linkage between an
accelerator pedal and the throttle body so that the
throttle plate is pulled open by the accelerator cable
as the driver presses the pedal. The direct mechanical
linkage includes biasing that defaultg‘the linkage to a
reduced operating position, in a manner consistent with
regulations. Nevertheless, such mechanisms are often
simple and unable to adapt fuel efficiency to changing
traveling conditions, and add significant weight and
components to the motor wvehicle.

[0003] An alternative control «for improving throttle
control and the precise introduction of fuel air
mixtures into the engine cylinders is accomplished by
electronic throttle control. The electronic throttle
control includes a throttle control unit that positions
the throttle plate by an actuator controlled by a

microprocessor based on the current operating state
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determined by sensors. The processors are often included
as part of a powertrain electronic contrcl that can
adjust the fuel air intake and ignition in response to
changing conditions of vehicle operation as well as
operator control. Protection may be provided so that an
electronic system does not misread or misdirect the
control and so that unintended operation is ayoided when
portions of the electronic control suffer a failure.
[0004] Typically, the actuator or servomotor used to
position the throttle plate is designed to have the
maximum control effort available (motor voltage,
current, duty cycle) to enhance throttle plate position
response. Having a large control effort continuously
available or available for maximum effort could possibly
lead to overstressing the system’s physical components
if a blockage of the throttle plate occurs or the
mechanism encounters a mechanical limit. For example, a
mechanical limit may be an open stop'or a close stop.
Specifically, the H-driver and the servomotor could
overheat with sustained full control effort under some
environmental conditions. In an effort to avoid
permanent damage, some electronic systems shut down when
they get to a threshold temperature.

[0005] The disadvantages assqciated with these
conventional electronic throftle overheat protection
techniques have made it apparent that a new technique
for electronic throttle overheat protection is needed.

The new technique should allow full control effort while
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preventing overheat conditions. The present invention is

directed to these ends.

SUMMARY OF THE INVENTION

[0006] It is, therefore, an object of the invention
to provide an improved and reliable electronic throttle
servo temperature protection system. Another object of
the invention is to allow full control effort while
preventing overheat conditions.

[0007] In accordance with the above and other objects
of the present invention, an electronic throttle servo
overheat protection system is provided. In one
embodiment of the invention, a method for controlling a
positioning device associated with internal combustion
engine control is provided. In accordance with the
method, an electric motor actuates the positioning
device. The positioning device is then commanded to
change to a commanded position. The control effort
required to change to the commanded position is
detected. It is then determined whether the control
effort exceeds a threshold for a predeterminedJltime
period. When the control effort exceéds the threshold
for the predetermined time period, the control effort is
reduced.

[0008] The present invention thus achieves an
improved electronic throttle servo overheat protection
system. The present invention is advantageous in that

it will not cause mechanism failure or require
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significant and costly added robustness to the
mechanism.

[0009] Additional advantages and features of the
present invention will become apparent from the
description that follows, and may be realized by means
of the instrumentalities and combinations particularly
pointed out in the appended claims, taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order that the invention may be well
understood, there will now be described some embodiments
therecf, given by way of example, reference being made
to the accompanying drawings, in which:

[0011] FIGURE 1 is a block diagram of an electronic
throttle servo overheat protection system in accordance
with one embodiment of the present invention; and

[0012] FIGURE 2 is a flow chart depicting a method of
providing electronic throttle servo overheat protection
in accordance with one embodiment of the present

invention.

BEST MODES FOR CARRYING OUT THE INVENTION

[0013] The present invention is illustrated herein
with respect to an electronic throttle servo overheat
protection  system, particularly suited for the
automotive field. However, the present invention is
applicable to wvarious other uses that may require

electronic throttle servo overheat protection systems.
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[0014] Referring to FIGURE 1, a motor vehicle
powertrain system 10 including electronic throttle
control system 12 includes an electronic control unit
14. In the preferred embodiment, the electronic control
unit 14 includes a powertrain control module (PCM) 16,
including a main processor and an electronic throttle
monitor (ETM) 18, including an independent processor.
The PCM and ETM each share sensors 19 and actuators that
are associated with the powertrain system 17 and control
module 16. Preferably, the electronic throttle monitor
18 includes a processor physically located within the
powertrain control module housing, although a separate
housing, 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 preferably share the inputs and outputs
of powertrain sensors 19 and actuators 21 and 34,
respectively, for independent processing.

[0015] A wide wvariety of inputs are represented in
the diagram of FIGURE 1 by the diagrammatic
representation of redundant pedal position sensors 20.
The sensors 20 are coupled through inputs 22 and are
representative of many different driver controls that
may demonstrate the demand for power. In addition, the
electronic control unit 14 includes inputs 26a and 26b
for detecting throttle position. A variety of ways for
providing such indications are diagrammatically
represented in FIGURE 1" by a first throttle position

0011




TOBODT" OEDE G660

sensor 24a and a redundant second throttle position
sensor 24b to obtain a power output indication. As a
result of the many inputs represented at 19, 22, 26a and
26b, the electronic controller 14 provides outputs for
limiting output power so that the output power does not
exceed the power demand. A variety of outputs are also
diagrammatically represented in FIGURE 1 by the
illustrated example of inputs to a throttle control unit
28 that in turn powers an actuator and meotor interface
30 for displacing the throttle plate 34. For example, an
actuator and interface may comprise redundant drive
motors powering a gear interface to change the angle of
the throttle plate 34 in the throttle boedy 36.

[0016] Likewise, the responsive equipment, such as a
motor, may also provide feedback, For example, the
motor effort sensor 38 or the throﬁﬁle position sensors
24a and 24b may provide feedback to the throttle control
unit 28, as shown at 37, 27a and 27b, respectively, to
determine whether alternative responses are required or
to maintain information for service or repair.

[0017] Referring to Figure 2, a flow chart depicting
a method of providing electronic throttle servo overheat
protection in accordance with one embodiment of the
present invention is illustrated. In operation, the
preferred method of the present invention is initiated
at step 40 and immediately proceeds to step 42. In step
42, the controller preferably determines if the control
effort has been more positive than a predetermined limit

for at least a predetermined time period. Typically, an
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effort limit of approximately +6 volts and a contiguous
time interval of about 300 milliseconds are used.
Obviousgly, these values may vary as required. If the
predetermined threshold has been exceeded, then the
sequence proceeds to step 44.

[0018] A hold open mode is initiated at step 44 and
then immediately continued in step 46. In step 46, the
controller preferably determines if it has called for
the hold open mode for less than a hard open time
period. A person skilled in the art understands that
the hard open time period may depend upon the voltage
applied to the motor. For example, a given servo motor

would not overheat under the following conditions:

Positioning Effort (volts) Duration (secands)
18 10
16 12
14 18
12 32
10 62
(] 82
8 128
7 219
6 445
5 indefinite ~‘

———

These operating conditions may keep a motor at less than
a threshold temperature to prevent overheating. For
example, a threshold temperature may be 220 degrees

Celsius.
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[0019] If the throttle plate has been in a hold open
mode for less than the hard open time period, then the
sequence proceeds to step 48. In step 48, the
controller preferably applies a maximum opening control
effort to the motor. 1In the hold open mode, a typical
maximum opening control effort has a magnitude of +14.5
volts. Obviously, the magnitude of the effort may vary
as required. Then, the sequence returns to step 46. If
the throttle plate has been in the hold open mode for
longer than the hard open time period, then the sequence
proceeds to step 50.

[0020] In step 50, the controller preferably reduces
the opening control effort applied to the motor to a
moderate opening control effort. The mecderate opening
control effort can be applied to the motor for an
indefinite period of time without permitting the motor
to overheat. Typically, the moderate opening effort has
a magnitude of approximately +5 wvolts. Then, the
seguence returns to step 42. )
[0021] Thus, the following sequence typically occurs
when the controller is in the hold open mode. FIrst,
the system detects that it should go into the hold open
mode. Then, full voltage is applied to clear or crush
any small debris obstructing movement of the throttle
plate. The voltage is reduced to approximately +5 volts

to prevent the motor from overheating.
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[0022] If in step 42 the effort has not been more
positive, then the sequence proceeds to step 52. In
step 52, the controller preferably determines if the
control effort has been more negative than a
predetermined limit for at least a predetermined time
period. Typically, an effort limit of approximately -6
volts and a contiguous time interval of about 300
milliseconds are used. If the predetermined threshold
has been exceeded, then the segquence proceeds to step
54.

[0023] A hold close mode is initiated in step 54 and
then immediately continued in step 56. In step 56, the
controller preferably determines whether it has called
for a hold close mode for less than a hard close time
period. A typical time period is approximately 30
milliseconds. If the throttle plate has been in the
held close meode for less than the hard close time
period, then the sequence proceeds to step 58.

[0024] In step 58, the controller applies a maximum
closing control effort to the motor. 1In the hold close
mode, a typical maximum closing control effort has a
magnitude of -14.5 volts. Then, the sequence returns to
step 56. If the throttle plate:has been in the hold
close mode for longer than the hard close time period,
then the sequence proceeds to step 60.

[0025] In step 60, the controller reduces the closing
control effort applied to the motor to a moderate
closing control effort. The moderate closing control

effort can be applied to the motor for an indefinite
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period of time without permitting the motor to overheat.
Typically, a moderate control effort of approximately -5
volts is applied to the motor. Then, the sequence
returns to step 52.

[0026] Thus, the following sequence typically occurs
when the controller is in the hold close mode. First,
full voltage is applied to clear or crush any small
debris obstructing throttle plate movement. Then,
approximately -5 wvolts is applied to hold the plate
against the close stop for a period of time determined
by the method of the present invention. A voltage
approximately equal to -5 volts typically prevents the

motor from overheating. Then the sequence returns to
step 52.
[0027] If in step 52 the effort has not been more

negative than a predetermined limit for a given time
period, then the sequence proceeds to step 62. In step
62, the controller initiates a control normal mode.
Subsequently, the sequence immediately proceeds to step
64 in which the controller controls the throttle plate
normally. The sequence then returns to step 42. ‘

[0028] The present invention thus achieves an
improved and reliable electronic throttle servo overheat
protection system by monitoring when the closing or

opening control effort exceeds a threshold for a given

amount of time. In this way, the present invention

allows full control effort while preventing overheat

conditions. Additionally, the present invention does
10
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not cause mechanism failure or require significant and
costly added robustness to the mechanism.

[0029] From the foregoing, it can be seen that there
has been brought to the art a new and improved
electronic throttle servo overheat protection system.
It is to be understood that the preceding description of
the preferred embodiment is merely illustrative of some
of the many specific embodiments that represent
applications of the principles of the present invention.
Clearly, numerous and other arrangements would be
evident to those skilled in the art without departing
from the scope of the invention as defined by the

following claims.

a

11

0017



TOSOOT" DEQE SHR&D

w J O e W

[N

[ 2B S VT 5 T ]

What is claimed is:

1. A mwethod fgr controlling a positioning

device of an internal/ combustion engine, the method

comprising the steps fof:
providing an ¢lectric motor for actuating the

positioning device
commanding tle positioning device to change to a

commanded pos ;/P

detectin ntrol effort required to change to

said commanded pesition;

ing\yhether said control effort exceeds

a threshold for a predetermined time period; and

time

2. The thod as recited in claim 1, wherein

sdid threshold/has an absolute value of 6 volts.

3. THe method as recited in claim 1, wherein

said predgtermined time period is 300 milliseconds.

ethod as recited in claim 1, wherein
commanding the positioning device to
change to a /c anded position, comprises commanding
the positigning device to open to a commanded

position in/ a hold open mode.

\ L= Thel method as recited in claim 4, further

comprising tHe step of applying a maximum control
effort to the|positioning device for a hard open time

period.

12
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said maximum control effort is +14.5 volts.

7 The me¢thod as recited in claim 5, wherein

said hard open fime period is 30 milliseconds.

8. The method as recited in claim 1, wherein

the step of d¢ommanding the positioning device to
change to a ¢ anded position, comprises commanding
the positionifig device to close to a commanded

position in a hold close mode.

9. The | method as recited in claim 8, further
comprising the step of applying a maximum control
effort to the positioning device for a hard close

time period.

10. The method as recited in claim 9, wherein

said maximum| control effort is -14.5 volts.

1. TJ:e method as recited in '‘claim 9, wherein

said predefermined time period is 30 milliseconds.

12. A syste for controlling a positioning

device of an intgrnal combustion engine to prevent

overheat conditigns, the system comprising:

an electri¢ motor for actuating the positioning
device with a dontrol effort;
a contrpl effort detector coupled to said
electric motgr and detecting said control effort; and
a contfroller coupled to said electric motor and
said control effort detector, said controller
including / control logic operative to command the

positioning device to change to a commanded position,

13
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detect a control}

effort reguired to change to said

commanded positi¢n, determine whether said control

effort exceeds a

threshold for a predetermined time

period, and redyce said control effort when said
control effort |exceeds said threshold for said
predetermined timg period.

13. The system as recited in claim 12, wherein
said threshold h an absolute wvalue of 6 volts.

14. The sydtem as recited in claim 12, wherein

said predetermine

15. The sys

said controller

time period is 300 milliseconds.

em as recited in claim 12, wherein

further includes control logic

operative to command the positioning device to open

to a commanded po

16. The sygtem as recited in claim 15,

gaid controller

operative to ap

ition in a hold open mode.

wherein

further includes control logic

y a maximum control effort to the

positioning devide for said hard open time period.

17. The system as recited #h claim 16, whetrein
said maximum confirol effort is +14.5 volts.

18. The sygtem as recited in claim 16, wherein
said hard open time period is 30 milliseconds.

19. The system as recited in claim 12, wherein
said controll urther includes control logic

operative to col

to a commanded posi

the positioning device to close

{EP in a hold close mode.

14
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20 e method as recited in claim 19, further
comprising/ the step of applying a maximum control

effort tg the positioning device for a hard close

time peried.

\ 21. The sysgtem as recited in claim 20, wherein

said maximum confrol effort is -14.5 volts.

22. The/system as recited in claim 20, wherein

said predeteymined time period is 30 milliseconds.

N

15,
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ABSTRACT

[0030] A methed for controlling a positioning
device (34) of an internal combustion engine includes
the step of providing an electric motor (30) for
actuating a positioning device (34). A user employs
an actuator (21) to command the throttle plate (34)
to change to a commanded position. A motor effort
sensor (38) then detects a control effort required by
the motor (30) to change to the commanded peosition.
A throttle control unit (28) determines whether the
control effort exceeds a threshold for a
predetermined time period. If the control effort
exceeds the threshold for the predetermined time
period, the throttle control unit (28) actuates the

motor (30) to reduce the control effort.

16
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made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful

false statements may jeopardize the validity of the application or any patent issuing thereon.

ADDRESS OF INVENTOR:

Ross Dykstra Pursifull
21510 Donaldson
Dearborn, Ml 48124 US

E L&D

U BT " DELD

FULL NAME AND POST OFFICE CITIZENSHIP | SIGNATURE DATE
Dearborn, M| 48124 US.A oot |
us p
f Zoo]

Attorney Docket No:

199-1343 Please call 313-755-9098 if this paper becomes separated from the file.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

[= 1)

=
Inventor: Ross Dykstra Pursifull fes

o2
Serial No. Unassigned iﬂ%ﬂ

. o
Filed: Herewith B
For: ELECTRONIC  THROTTLE  SERVO  OVERHEAT
PROTECTION SYSTEM

Attorney Docket No: 199-1343 (VGT 0118 PUS)

I hereby certify that this correspondence is being deposited with the United States Postal Service via
“Express Mail" under Label No. EL 856002582 US in an envelope addressed to: Assistant Commissioner for
Patents, Washington, D.C. 20231 on:

/4 -2/ Jo Anne Croskey Oﬁ’ é""m sz—\

Date of Deposit /- Signature

DISCLOSURE STATEMENT
UNDER 37 C.E.R. §1.97

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

o

In compliance with 37 CER. § 1.97, the art listed and identified on the
attached Form PTO-1449 is being submitted herewith for consideration by the
Examiner. A copy of each of the listed references is included herewith.

It is Applicant's opinion that the claims presently on file patentably
distinguish the present invention from each of these references. The above references
are being cited only in the interests of candor and without any admission that they
constitute statutory prior art or contain matter which anticipates the invention or which
would render the same obvious, either singly or in combination, to a person of ordinary

skill in the art.
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199-1343 (VGT 0118 PUS)

The Commissioner is authorized to charge any additional fees which may

be required, or credit any overpayment, to Deposit Account No. 50-0476.

Respectfully submitted,

e (eden .Gt

John § Artz

Reg. No. 36,431

28333 Telegraph Road, Suite 250
Southfield, MI 48034

(248) 223-9500

Attorney for Applicant(s)

Date: October 9, 2001
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PTO/SB/EA (10-96) [MODIFIED]

Pe

for use through 10/31/99. OMB 0651-0031
d Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Pap teduction Act of 1995, no persons are required to respond o a collec wrformation unless it contains a valid OMB confrol number.
Complete if Known
Substitute for Form 1448APTO fol
Application Number B
ﬁ-;=
Information Disclosure Statement Filing Date = —
Do d
By Applicant Applicant Ross D. Pursifull 2o
=
(use as many sheets as necessary) Group Art Unit o
0
Examiner Name L=}
Shest 1 |of | 1 Attorney Docket Number 199-1343 (VGT 0118 PUS)
U.S. PATENT DOCUMENTS
U.S. PATENT DOCUMENT Name of Patentee or Date of Publication of | Pages, Columns, Lines, Where Relevant
Examiner | Cite Applicant of Cited Document Cited Document Passages or Relevant Figures Appear
Initials * | No." MM-DD-YYYY
Kind Code
. Number {if known)
AR _|nn |4,656,407 Burney 04/07/87
/e |ap |4,819,597 Gale et al. 04/11/89
AC 15,327,056 Loreck et al. 07/05/94
A7 |ap 5,614,798 zydek et al. 03/25/97
(= |nE |5,889,376 Takatsuka et al [03/30/99
A |AF |5,992, 383 Scholten et al. |11/30/99
FOREIGN PATENT DOCUMENTS
Cite Fareign Patent Document Name of Patentee or Date of Publication of Pages, Columns, ™
[examiner |No.! Applicant of Cited Document |  Cited Document | Lines, Where Relevant
Initials MM-DD-YYYY Passages gr Relevant
Figures Appear
Kind Code”
Office * Number * {if known)
;;7 L
Examiner Date
Signature I /./, #/ % ~ ‘Coﬂsidered ?" b= ]
(S gl g g~

*EXAMINER: Initial if reference considered, whethar or nat citation is In conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant.

. >
Unique ci

tation designation number, ? See attached Kinds of U.S. Patent Documents. ? Enter Office that issued the document, by the two-letter code (WIPO

Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent

document. ® Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. * Applicant is to place a

check mark here if English language Translation is attached
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R. Pursifull RECE’VE D

Serial No.: 09/973,030 4 - 14 .. 0CT 1 5 2009

_ RN o T ¢ ‘;'é JECHNOLOG
F . L YCE”T

iled Ocm?cr 5{ Lﬁq e ER R3z0p
For: ELECTRONIC THROTTLE SERVO

OVERHEAT PROTECTION SYSTEM

Attorney Docket No: 199-1343 (VGT 0118 PA)

I hereby certify that this correspondence is being deposited with the United States Postal
Service with sufficient postage as first class mail to: Assistant Commissioner for Patents, Washington,
D.C. 20231 on:

October 3, 2002 )z (& 2t ree %M"é‘/ <
Date of Deposit / Signature &
PRELIMINARY AMENDMENT

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
Please amend the application as follows:

In the Claims:

Kindly substitute CI:I;;im 11 with the following:

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE &egﬁ{ :

M\ 11.  (Amended) | The method as recited in claim 9, wherein said hard close

ime period is 30 millisecopds.

|
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09/973,030  _ .. #-1343 (VGT 0118 PUS)
2

Kindly substitute clairm 20 with the following:

i
‘;L IyJ) \ 20.  (Amended) | The system as recited in claim 19, wherein said controller
A further includes control logic operative to command application of a maximum control
effort to the positioning device for a hard close time period.

Kindly substitute cle 22 with the following:

1

\ 22. (Amended) l The method as recited in claim 20, wherein said hard
pé close time period is 30 milliseconds.

|

0035



09/973,030 .. 4-1343 (VGT 0118 PUS)
3
REMARKS

The Applicant wishes to thank the Examiner for considering the present
application. The Applicant respectfully submits that the amendments requested above
do not introduce new matter into the disclosure of the application and therefore are
allowable.

Regarding the amendments to claims 11 and 22, the Applicant submits that these
amendments are adequately supported by the originally filed -specification. In -
particular, the originally filed specification, on page 9, paragraph 23, discloses that the
hold close time period is approximately 30 milliseconds in duration. Claims 11 and 22
have been amended to properly recite this limitation. Therefore, the Applicant submits
that the claims 11 and 22, as amended, are proper and in an allowable condition.

Regarding the amendment to claim 20, the Applicant asserts that this
amendment is proper because it is also supported by the application as originally filed.
Specifically, claim 20 depends from claim 19, which in turn depends from independent
claim 12. Both claims 12 and 19 relate to a system whereas claim 20 recites a method.
The Applicant has amended claim 20 such that it correctly recites a system, rather than
a method. The Applicant submits that claim 20, as amended, does not add new matter,
and therefore is in an allowable condition.

In light of the above remarks, the Applicant respectfully submils that ‘claims 11,
20, and 22 are in an allowable condition and that the amendments are fully supported

by the application as originally filed.

Respectfully submitted, i
ARTZ & ARTZ. P.C.

Joh?f‘.’ Az
Reg/No. 36,431
28333 Telegraph Road, Ste. 250

Southfield, MI 48034
Attorney for Applicani(s)

Date: October 3, 2002
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09/973,030 ‘ ..9-1343 (VGT 0118 PUS)
-

"VERSION WITH MARKINGS TO SHOW CHANGES MADE"
In the Claims:

Kindly substitute claim 11 with the following:

11.  (Amended) The method as recited in claim 9, wherein said hard close

[predetermined] time period is 30 milliseconds.

Kindly substitute claim 20 with the following:

20. (Amended) The system [method] as recited in claim 19, wherein

said controller further includes control logic operative to command application of
[further comprising the step of applying] a maximum coritrol effort to the positioning

device for a hard close time period.

Kindly substitute claim 22 with the following:
22. (Amended) The method as recited in claim 20, wherein said hard

close [predetermined] time period is 30 milliseconds.
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UNITED STATES DEPARTMENT OF CO?}MERCE

Uuited States Patont and Trademark Offios

Address; COMMISSIGNER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231
Wew LspLo. gov

o

| arrLicaTiONNO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | ConFiRMATION NO. |
09/973,030 10/09/2001 Ross Dykstra Pursifull 199-1343 (VGT 0118 5130
PUS)
7590 042272003
John 8. Artz | EXAMINER
Anz & Artz, PC
Suite 250 CASTRO, ARNOLD
28333 Telegraph Road
[ ART UNIT PAPER NUMBER

Southfield, MI 48034

3747
DATE MAILED: 04/22/2003
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)
09/973,030 PURSIFULL

Office Action Summary Examiner Art Unit
Arnold Castro 3747

-- 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 MONTH(S) 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 (8) MONTHS from the mailing date of this communication,
= IFthe period for reply specified above is less than thirly (30) days, a reply within the statutory minimum of thirty (30) days will ba considered timely.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Fallure to reply within the set or extended period for reply will, by statute, cause the application 1o becoma ABANDONED (35U.S.C. § 133).
- Any reply received by the Office later than three months after the malling date of this communication, even if timely filed, may reduce any
eamed patent term adjustment. See 37 CFR 1.704(b)

Status
1) Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)X]  This action is non-final.

3)[] 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 parfe Quayle, 1935 C.D. 11, 453 O.G. 213.
Disposition of Claims

4) Claim(s) 1-22is/are pending in the application.
4a) Of the above claim(s)

50 Claim(s) is/are allowed.

6)X Claim(s) 1,8 and 12 Is/are rejected.

7B Claim(s) 2-7.9-11 and 13-22 is/are objected to.

8)[] Claim(s)
Application Papers

9)[] The specification is objected to by the Examiner.
10)[] 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).
11)[] The proposed drawing correction filed on is: a)(] approved b)[] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office action.
12)[] The oath or declaration is objected to by the Examiner. £
Priority under 35 U.S.C. §§ 119 and 120
13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al b)[] Some * c)[ ] None of:
1.00 Certified copies of the priority documents have been received.

isfare withdrawn from consideration.

are subject to restriction and/or election requirement.

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.

14) Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [J The translation of the foreign language provisional application has been received.
15)] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)

1) BX] Notice of References Cited (PTO-892) 4)[] Interview Summary (PTO-41 3) Paper No(s). :
2) [] Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) ] Notice of Informal Patent Application (PTO-152)
3) Information Disclosure Statement(s) (PTO-1448) Paper No(s) 2 . 8) D Other:

U.5. Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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Application/Control Number: 09/973,030 Page 2
Art Unit: 3747
DETAILED ACTION
Double Patenting
1. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. See /In re Goodman, 11
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225

USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington,
418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply :.vvith
37 CFR 3.73(b).

2. Claims 1, 8, and 12 are rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claim 1 of U.S. Patent
No. 6,539,918. Although the conflicting claims are not identical, they are not patentably
distinct from each other because claims1, 2, and 10 of patent contain additional steps

over claims 1, 8, and 12 of patent application. The step of commanding the positioning
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Application/Control Number: 09/973,030 Page 3
Art Unit: 3747

device to change to a full stop position ; and learning a positioning device voltage at
said full stop position. It is has been held that omission of an element and its function
is obvious If the function of the element is not desired. Ex parte Wu, 10 USPQ 2031
(Bd. Pat. App. & Inter. 1989See also In re Larson, 340 F.2d 965, 144 USPQ 347 (CCPA
1965) (Omission of additional framework and axle which served to increase the cargo
carrying capacity of prior art mobile fluid carrying unit would have been obvious if this
feature was not desired.); and In re Kuhle, 526 F.2d 553, 188 USPQ 7 (CCPA 1975)
(deleting a prior art switch member and thereby eliminating its function was an obvious
expedient). Thus it would be obvious not to complete the extra steps of claims 1, 2, and
10.

Allowable Subject Matter
3. Claims 2-7, 9-11, and 13-22 are objected to as being dependent upon a rejected
base claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.
4. Claims 1, 8, and 12 are allowable pending a timely filed terminal disclaimer in
compliance with 37 CFR 1.321(c) to overcome rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly

owned with this application. See 37 CFR 1.130(b).
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Application/Control Number: 08/973,030 Page 4
Art Unit: 3747

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Pursifull US 6,488,006, Keegan 5,115,396 and Fujiyoshi JP
03226283 A are protection systems for servomotors.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Amold Castro whose telephone number is (703) 305-
0039. The examiner can normally be rea&hed on 7:30am-5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Yuen Henry can be reached on (703) 308-1946. The fax phone numbers
for the organization where this application or proceeding is assigned are (703) 872-9302
for regular communications and (703) 872-9303 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703) 308-

0861. W

Arnold Castro
Examiner
Art Unit 3747

AC
April 21, 2003
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Application/Control No. Applicant(s)/Patent Under
) 09/973,030 I:g;xg;;ﬁat_fon
Notice of References Cited . .
Examiner Art Unit
Amold Castro 3747 Pigei.oH
U.S. PATENT DOCUMENTS
* munm‘:_mtmi::‘z‘:; Code MMEE.(?YY Name Classlfication
A | US-6,488,006 12-2002 Pursifull, Ross Dykstra 123/339.25
B | US-5,115,396 05-1992 Keegan, Kevin R. 701/102
C | Us-6,538,918 04-1993 Pursifull 123/399
D | Us-
E | US-
F | US-
G | US-
H | US-
I | US-
J | Us-
K | Us-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* i it | N Country Name Classification
N
o]
P
Q
R
5
= 7
NON-PATENT DOCUMENTS
- Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
V'
w
X
*A copy of this reference is not being furnished with this Office action, (See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Palent and Trademark Offica
PTO-892 (Rev. 01-2001)

Notice of References Cited
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE é f
e Application of: 5
Applicant(s): Ross Dykstra Pursifull 5__27/ /(:) 2
Serial No: 09/973,030 Group Art Unit: 3747
Filed: : October 9, 2001 i : ' Examiner:
For: ELECTRONIC ‘THROTTLE SERVO OVERHEAT PROTECTION
SYSTEM

Attorney Docket No: 199-1343 (VGT 0118 PUS)

1 hereby certify that this correspondence is being deposited with the United States Postal Service as
first class mail in an envelope addressed to: Assistant Commissioner for Patents, Box DD, Washington, D.C.
20231 on:

April 11, 2003 To Anne Croskey Qe Lreace ét*"ﬁ”éf"f—
Date of Deposit / Signature ‘_/,7

SUPPLEMENTAL DISCLOSURE STATEMENT
UNDER 37 C.E.R. § 1.56

Assistant Commissioner for Patents REC EIVE D

Box DD MAY 05 2003
Washi ,D.C. 20231

ashington TECHNOLOGY CENTER R3700
Sir:

In compliance with 37 C.F.R. § 1.56, the art listed and identified on the attached
PTO Form 1449A is being submitted herewith for consideration by the Examiner. A
copy of each of the listed references is included herewith as well as a copy of the
foreign search report.

It is hereby certified that this Disclosure Statement is being submitted to the
Patent Office within three (3) months from the date the International Search Report

was received.
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Serial No. 09/973,030 2 199-1343 (VGT 0118 PUS)

It is Applicant’s opinion that the claims presently on file patentably distinguish
the present invention from each of these references. The above references are being
cited only in the interests of candor and without any admission that they constitute
statutory prior art or contain matter which anticipates the invention or which would
render the same obvious, either singly or in combination, to a person of ordinary skill
in the art.

The Commissioner is authorized to charge any additional fees, which may be
required, or credit any overpayment, to Deposit Account No. 50-0476.

Respectfully submitted,

Vincent C. Ilagan

Registration No. 53,053

28333 Telegraph Road, Suite 250
Southfield, MI 48034

(248) 223-9500

Attorney for Applicant(s)

Date: April 11, 2003
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Examiner Date -
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Application No: GB 0220055.8

Claims searched: 1-24
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INVESTOR IN PEOPLE

Examiner: Dave Mobbs
Date of search: 20 February 2003

Patents Act 1977 : Search Report under Section 17

Documents considered to be relevant:

Category | Relevant
to claims

Identity of document and passage or figure of particular relevance

X 14,8, | DE 3608555 A
12-15, 19.

(Robert Bosch) - see particularly the abstract
and claims 1 and 4.

Categories:
X Document indicating lack of novelty or inventive step A D g gi gl and/or state of the art.
Y D indicating lack of i ive step if P D

&  Member of the same patent family

with one or more other documents of same category.

published on or after the declared priority date but before
the filing date of this invention.

Patent document published on or after, but with priority date earlier
than, the filing date of this application.

Field of Search:

Search of GB, EP, WO & US patent documents classified in the following areas of the UKC":

Worldwide search of patent documents classified in the following areas of the IPC”:

| Fo2p
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Application No: GB 0220055.8 Tel: 01633 814812
Applicant: Visteon Global Technologies, Inc. Date of report: 21 February 2003
Latest date for reply:l 9 October 2003 l Page 1/1

Patents Act 1977
Combined Search and Examination Report under Sections 17 & 18(3)

Novelty

1. The invention as defined in claims 1 and 12 is not new because it has already been
disclosed in the following document:

DE 3608555 A (Robert Bosch) - see particularly the abstract and claims 1
and 4.

Inventive step

2. The invention as defined in claims 2-4, 8, 13-15 and 19 is obvious in view of what
has already been disclosed in the following document:

DE 3608555 A

3. The DE patent discloses all the requirements of claims 1 and 12. The parameters of
6 volts and 300 milliseconds required by claims 2,3, 13 and 14 are threshold and time
parameters which apply in the particular system which has been chosen by the applicants,
and do not provide an inventive step over the disclosure of the system generally in the DE
patent. Similarly, the features of claims 4, 8, 15 and 19 that the command parameter is
issued in what is referred to as either a "hold open mode" or "hold close mode" do not
provide an inventive step over the disclosure in the DE patent.

Clarity and Support
4. There is at present no clear link in claims 1 and 12 between the "control effort
required to change to the commanded position” and the "electric motor”. These claims

should apparently specify that the electric motor provides this "control effort".

5. There is apparently no support in the description for the subject matter of claims 7,
11, 18 and 22.

0048



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE , / Tl S
re Patent Application of; é 7 3/ a3

Applicant(s): Ross Dykstra Pursifull

Serial No: 09/973,030 Group Art Unit: 3747

Filed: October 9, 2001 Examiner:

For: gLECTRON]C THROTTLE SERVO OVERHEAT PROTECTION
YSTEM

Attorney Docket No: 199-1343 (VGT 0118 PUS)

I hereby certify that this correspond is being deposited with the United States Postal Service as
i ol

first class mail in an envelope add i to: A for Patents, Box DD, Washington, D.C.
20231 on: -
) - A 7
April 10, 2003 Jo Anne Croskey Lz ﬂ e e O C// Tt i,
Date of Deposit / Signature &

SUPPLEMENTAL DISCLOSURE STATEMENT

UNDER 37 C.F.R. §1.56
Assistant Commissioner for Patents RECE‘VED

Box DD
Washington, D.C. 20231 ' JUL 0 2 2003
TECHNOLOGY CENTER R3700

Sir:

In compliance with 37 C.E.R. § 1.56, the art listed and identified on the attached
PTO Form 1449A is being submitted herewith for consideration by the Examiner. -A
copy of each of the listed references is included herewith as well as a copy of the
foreign search report. |

It is hereby certified that this Disclosure Statement is being submitted to the
Patent Office within three (3) months from the date the International Search Report
was received.

It is Applicant’s opinion that the claims presently on file patentably distinguish

the present invention from each of these references. The above references are being
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Serial No. 09/978,408 2 V200-0171 (VGT 0163 PUS)

It is Applicant’s opinion that the claims presently on file patentably distinguish
the present invention from each of these references. The above references are being
cited only in the interests of candor and without any admission that they constitute
statutory prior art or contain matter which anticipates the invention or which would
render the same obvious, either singly or in combination, to a person of ordinary skill
in the art.

The Commissioner is authorized to charge any additional fees, which may be
required, or credit any overpayment, to Dep;)sit Account No. 50-0476.

Respectfully submitted,

Registration No. 53,053

28333 Telegraph Road, Suite 250
Southfield, MI 48034

(248) 223-9500

Attorney for Applicant(s)

Date: June 26, 2003 A
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PTCYSB/O8A (10-86) [MODIFIED]

Approved for use thwough 10/31/83. OMB 0651-0031

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

Undier the Papenwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

\ Complete if Known e
Substituta for Form 14494/PTO ; :

Supplemental Application Number 09/978,408-.— * -

Information Disclosure Statement Filing Date October 16, 2001
By Applicant Applicant Ross Dykstra Pursifull
'ﬁﬁ  (Uge as many sheets as necessary) Group Art Unit 3747
Fegminer iome John Kwon
[ N\, HE Attorney Dacket Number  |/200-0171 (VGT 0163 PUS)

U.S. PATENT DOCUMENTS

U.5. PATENT DOCUMENT Name of Patentea or Date of Publication of | Pages, Columns, Lines, Where Relavant
Examing | Cite \pp! of Cited D it Citad D Passages or Relevant Figures Appear
tinitials " | No.' MM-DD-YYYY
Kind Coda’
Number (i known)
AA |5,808,966 Ay Streib Sep. 22, 1998
AB 6,393,350 Light et al. May 21, 2002
AN

N\ nCornNn/CED
N NECUCECIVED

N\ JUL 0 2 2003

A TEC CENTERR3700
N
AN
N\

A7
FOREIGN PATENT DOCUMENTS

Cite Foreign Patent Documant Name of Patentee or \ Date of Publication of Pages, Columns, [T°
Examine | No.' A\pp of Cited D Citad Dt Lines, Whare Relevant
Initials MM-DD-YYYY Passages or Relevant
Figuras Appear
Kind Code’
Office Number * (if known)

Examiner = Date , ,
Signature - 3 i Considered :
“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation
not considered. Include copy of this form with next communication to applicant.

B
in conformance and

1
Unique cf

tation designation number. ° See alla:hed Kinds of U.S. Patent Deocuments. ® Entar Offica that issued the document, by the ter code (WIPO

Smndarﬂ 8T. 3} * For J pa!ent the nl the year of the reign of the Emperor must precede the serial nurgber of the patent

d of tate symbols as Ind| d on the under WIPO Standard ST. 16 if possible. ® Applikant is to place a
check mark here if English Iangulga Translation Is attached.
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Application No: GB 0223142.1 Examiner: Tyrone Moore
Claims searched:  1-11 Date of search: 27 March 2003

Patents Act 1977 : Search Report under Section 17

Documents considered to be relevant:

Category | Relevant | Identity of document and passage or figure of particular relevance
to claims )

X 1-11 US 5809966 A (BOSCH GMBH ROBERT)
See figures 1-5 and the description, especially in
column 3 at line 13 to column 4 at line 10.

AE US 6393350 B1 (FORD GLOBAL TECHNOLOGIES)
‘Whole document

Categories:
X Document indicating lack of novelty or inventive step A D indicating il o d and/or state of the art.
Y  Document indicating lack of inventive step if combined P Document published on or after the declared priority date but before the
with one or more other documents of same category. filing date of this invention.
&  Member of the same patent family E Patent document published on or after, but with priority date earlier

than, the filing date of this application.

Field of Search:
Search of GB, EP, WO & US patent documents classified in the following areas of the UKC":

[N .|
Worldwide search of patent documents classified in the following areas of the IPC”:

| B60K; F02D |

The following online and other databases have been used in the preparation of this search report :
I WPI, EPODOC, JAPIO. |

An Executive Agency of the Department of Trade and Industry
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Application No: GB 0223142.1 Tel: 01633 813689
Applicant: VISTEON GLOBAL TECHNOLOGIES, Inc.  Date of report: 27 March 2003
Latest date for reply: ‘ 16 October 2003 Page 1/2

Patents Act 1977
Combined Search and Examination Report under Sections 17 & 18(3)

Novelty or inventive step

1. Although your statement of claim is set out clearly, it seems that it might not be new
or that it might be obvious in view of what is disclosed in the following document:

US 5809966 A (BOSCH GMBH ROBERT) See figures 1-5 and the description,
especially in column 3 at line 13 to column 4 at line 10.

2. You should consider this document carefully when amending your specification.

3. The cited document above claims a method for controlling a positioning device, this
method is practically identical to that of this GB application with one exception, this
being, an actual position of the throttle is specified instead of the commanded position
of the throttle. However, in the description of Bosch (col.3, In.13 to col.4, In.10) an
embodiment is described with wording which is substantially identical to the preferred
embodiment described in this GB application (pages 8 to 10). It is therefore considered
that as the scope of the embodiments described are the same, Bosch must therefore
anticipate this application. Furthermore, there would appear to be no inventive step
involved in applying a commanded position term in replacement of an actual position
term.

4. The dependent claims of Bosch appear to be substantially identical to that of this GB
application. Therefore claims 2-11 are also believed to be anticipated.

Clarity / Support - Section 14(5).

5. There appears to be an inconsistency with claim 1 and the description on page 8.
Claim 1 clearly states the use of “a commanded position” for forming a drive signal for
the motor, whereas in the description (pg.8, In.14-20), the preferred embodiment
describes a throttle control unit (TCU) which uses an actual position of the positioning
device. The TCU then forms an output signal based on the actual position. Furthermore,
there appears to be no embodiment describing the use of a commanded position of a
positioning device used for forming an output signal.

6. There appears to be no antecedent for the term “commanded position” used in claim 1
at line 11.

An Executive Agency of the Department of Trade and Industry
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Your ref: P3508.P4/PAG Date of Report: 27 March 2003
Application No: GB 0223142.1 Page 22

[ Examination Report contd. |

10.

188

The term “region” used in claims 1 and 9 is considered to be unclear in scope, thus
rendering the scope of these claims indeterminate.

The term “said current” used in claim 2, (pg.11, In.21), appears to have no antecedent.
The term “approximately’ used in claim 2 (pg.11, In.23) is unclear in scope. Furthermore
the phrase ‘approximately compensated’ used at the above reference point is also unclear
in its meaning and therefore casting doubt on the scope of this claim.

In claim 3, (pg.11, In.26) there appears to be no antecedent for the term “the magnitude™

The statement of invention on page 3 is not fully consistent with the statement of claim.

An Executive Agency of the Department of Trade and Industry
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Ross Pursifull % ,Oib
A
4

Serial No.:  09/973,030 Group Art Unit: 3747
. _ &
Filed: October 9, 2001 Examiner; Arnold Castro }5'9
For: ELECTRONIC THROTTLE SERVO OVERHEAT
PROTECTION SYSTEM

Atty Docket: 199-1343 (VGT 0118 PUS)

I hereby certify that this correspondence is being deposited with the United States Postal Service as first-class mail in
an envelope addressed to: Mail Stop Non-Fee Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450 on: 7

Sl2afons

Date of Deposit

RESPONSE TO OFFICE ACTION

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

This is in response to the Office Action mailed April 22, 2003 in the above-
identified application. This Response is being accompanied by a Petition for Qne
Month Extension of Time and the appropriate fee and is therefore due on or before

August 22, 2003.

WED
?\EGE 1{5&‘53

8
62 100
Ni)m \ o‘i\“&“m
o
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199-1343 (VGT 0118 PUS) -2- Serial No. 09/973,030

REMARKS

The Examiner rejected claims 1, 8, and 12 under the judicially created doctrine
of obviousness-type double patenting as being unpatentable over claim 1 of U.S.
Patent No. 6,539,918, The Applicant appreciates the Examiner’s indication that
claims 2-7, 9-11, and 13-22, which are objected to a being dependent upon a rejected
base claim, would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims. The Applicant also
appreciates the Examiner’s indication that claims 1, 8, and 12 would be allowable
pending a timely filed terminal disclaimer.

Accordingly, the Applicant files herewith a terminal disclaimer in compliance
with 37 CFR 1.321(c) to overcome the obviousness-type double patenting rejection.

It is therefore submitted that all objections and rejections of record have been
overcome and that all pending claims are in addition for allowance. A notice of

allowability is therefore earnestly solicited.
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199-1343 (VGT 0118 PUS) -3- Serial No. 09/973,030

If the Examiner should have any questions, he is urged to contact the
undersigned at 248-223-9500.
Respectfully Submitted

ARTZ & ARTZ, P.C.

YR YYe

ﬂn S. Artz, Reg. No 36,43

33 Telegraph Road, Suite 250
Southfield, MI 48034

(248) 223-9500

Dated: August 22, 2003
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PTO/SBI26 (05-03)

proved for use through 4/30/2003. OMB 0651-0031

e U.S. Patent and \. _mark Office; U.S. DEPARTMENT OF COMMERCE
_ \Uddershe-Paperwork Reduction Act of 1995 no persens are required to respond to a collection of information unless it displays a valid OMB control number.

' TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Dogket Number (Optional)
s 2 5 W8 ‘31\ REJECTION OVER A PRIOR PATENT 199-1343 (VGT 0118 PUS)

4. Inre Applicaﬁé';rct Ross Dykstra Pursifull »
%puqmﬁ?qo.; 09/973,030 5?? e

Filed: October 9, 2001
s

.

¢
EN
A
T

For: Electronic Throttle Servo Overheat Protection System

Visteon Global f 5 i Ty
The owner*r, i of _100 percent interest in the instant application hereby
disclaims, except as provided gelow. the terminal part of the statutory term of any patent granted on the instant application,

which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173, as presently
shortened by any terminal disclaimer, of prior Patent No. _6,539,918 . The owner hereby agrees that any patent
so granted on the instant application shall be enforceable only for and during such period that it and the prior patent are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee,
its successars or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant
application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the
prior patent, as presently shortened by any terminal disclaimer, in the event that it later: expires for failure to pay a
maintenance fee, is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in
whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or
is in any manner terminated prior_to the expiration of its full statutory term as presently shortened by any terminal
disclaimer. i

Check either box 1 or 2 below, if approp’riate.

1 ﬁ For submissions on behalf of an organization (e.g., corporation, partnership, university, government agency,
. etc.), the undersigned is empowered to act on behalf of the organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent
issued thereon.

2. The undersigned is an attorney or agent of record. (Q
D (1,«2,« O 8/3913
e\\JE ﬁg nature \‘ Date

John 8. Artz
\ Typed or printed name
5“\\0\-06 (248) 223-9500

Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR. 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTQ/SB/26 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. 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 govemed 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 fime 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 Tradi rk Office, U.S. Depart t of C . 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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3 Approved for use through 10/31/2002. OMB 0651-0031
g’ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Undesihie Paperwork Reduction Act of 1995, no persons are required to respond to & collection of information unless if displays a valid OMB control number.

e Docket Number (Optional)
V‘i’ETlTlON FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 199-1343 (VGT 0118 PUS)

Inre Application of - goos pykstra Pursifull

Application Number oqq24 050 Fled 40/00/2001

For ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION SYSTEM

Group Arl Unit 3747 Examiner Arnold Castro

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a
reply in the above identified application.

The requested extension and appropriate non-small-entity fee are as follows
(check time period desired):

One month (37 CFR 1.17(a)(1)) g 11000

D Two months (37 CFR 1.17(a)(2)) $
[ Three months (37 CFR 1.17(a)(3)) $
O Four months (37 CFR 1.17(a)(4)) $
D Five months (37 CFR 1.17(a)(5)) %
I:I Applicant claims small entity status. See 37 CFR 1.27. Therefore, the fee amount shown
above is reduced by one-half, and the resulting fee is: $ S
A check in the amount of the fee is enclosed. Q
D Payment by credit card. Form PTO-2038 is attached. QJ S
D The Commissioner has already been authorized to charge fees in this _k e c@
application to a Deposit Account, ~ &
The Commissioner is hereby authorized to charge any fees which may be required, Q,/ - ,‘g
or credit any overpayment, to Deposit Account Number 50-0476 . O o §
| have enclosed a duplicate copy of this sheet. - LL/ _éo g.;
lamthe [] applicant/inventor \ Q < S5
] assignee of record of the entire interest. See 37 CFR 3.71. §
tatement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 3

attorney or agent of record.

|:| attorney or agent under 37 CFR 1.34(a). -
Registration number if acting under 37 CFR 1.34(a)

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

o . §. 04

Date verd (/ Signature \\

John S. Artz

Typed or printed name

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
forms if more than one signature is required, see below.

| O Total of forms are submitted.

Burden Hour Stalement: This form is estimaled lo take 0.1 hours lo complete. Time will vary depending upon the needs of the individual case. Any comments on
the amount of time you are required to complete this form should be sent fo the Chief Information Officer, U.S. Patent and Trademark Office, Washinglon, DG
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistanl Commissioner for Patents, Washington, DC 20231,
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COM PA

MISSIONER FOR
P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspla.goy
|| AppLicATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATIONNO. |
09/973,030 10/09/2001 Ross Dykstra Pursifull 199-1343 (VGT 0118 5130
7590 1110512003 | EXAMINER ]
John S. Artz CASTRO, ARNOLD
Artz & Artz, PC
Suite 250 [ ART UNIT PAPERNUMBER |

28333 Telegraph Road

3747
Southfield, MI 48034

DATE MAILED: 11/05/2003

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s) >

09/973,030 PURSIFULL, ROSS DYKSTRA
Office Action Summary Examiner Ar Unit

Arnold Castro 3rar

- 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 MONTH(S) 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 (8) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30} days, a raply within the statutory minimum of thirty (30) days will be considered timely.
- I 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.
- Fallure 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
eamned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on
2a)] This action is FINAL. 2b)J This action is non-final.

3)[J 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 0.G. 213.
Disposition of Claims

4)X] Ctaim(s) 1-22is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5)] Claim(s) isfare allowed.

6)X] Claim(s) 1-22 Is/are rejected.

7)C] Claim(s) _____is/are objected to.

8)[] Claim(s) are subject to restriction and/or election requirement.

Application Papers
9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)J 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).
11)] The proposed drawing correction filed on is: a)[] approved b)[] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office action.
12)[] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120 ¢
13)] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)(] Some* c)[] None of:
1.0 Certified copies of the priority documents have been received. )
2.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [] The translation of the foreign language provisional application has been received.
15)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)

1) [X] Notice of References Cited (PT0-892) 4)[] interview Summary (PTO-413) Paper No(s). .
2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) D Notice of Informal Patent Application (PTO-152)
3) [X] Information Disclosure Statement(s) (PTO-1449) Paper No(s) 5,6 . 6) [] other:

U.5. Patent and Trademark Offica
PTOL-326 (Rev. 04-01) Office Action Summary Part of Paper No. 9
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Application/Control Number: 09/973,030 Page 2
Art Unit: 3747

DETAILED ACTION
Double Patenting

A timely filed terminal disclaimer filed a5 august 2003 is found to comply with 37
CFR 1.321(c). The obviousness-type double patenting rejection pertaining to claims 1,
8, and 12 is withdrawn.

Information Disclosure Statement

1. The information disclosure statement (IDS) submitted on received April 18, 2003
was filed before the mailing date of the First Office Action on April 22, 2003. The
submission is in compliance with the provisions of 37 CFR 1.97 b (3). Accordingly, the
information disclosure statement is being considered by the examiner.
2 NOTE: Examiner would like to point out that if the first office action had been
mailed five days earlier the statement submitted by appliéant's attorney to comply with
37 CFR 1.97 e (1) would not have been accepted. A statement under this section must
state “That each item of information contained in the informalion disclosure statement
was first cited in any communication from a foreign patent ofﬁr;; in a counterpart
foreign application not more than three months prior to the ﬁling of the information
disclosure statement” neither of these were met by applicants statement.
3. The information disclosure statement was received by OIPE on 30 June 2003
and placed in this case because first page listed Applicant as Ross Dykstra Pursifull and
case Serial No. 09/973,030 with certified date of deﬁaéit of April 10, 2003 signed by Jo
Anne Croskey. However, page 2 is signed by Vincent C liagan, who is not an attorney

of record, on June 26, 2003. Page 3, the PTO-1449 is for SN 09/978,408 which is now
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Application/Control Number: 09/973,030 Page 3
Art Unit: 3747

Patent number 6,612,287. The first prior art 5,809,966 was considered in prosecution
of that application however, the second prior art document is not of record in that case.
The submitted IDS fails to comply with the provisions of 37 CFR 1.97, 1.98 and MPEP
§ 609 for the reasons listed above and furthermore for not having a proper satement
under 37 CFR 1.97 e (1) . It has been placed in the application file, but the information
referred to therein has not been considered as to the merits. Applicant is advised that
the date of any re-submission of any item of information contained in this information
disclosure statement or the submission of any missing element(s) will be the date of
submission for purposes of determining compliance with the requirements based on the
time of filing the statement, including all certification requirements for statements under
37 CFR 1.97(e). See MPEP § 609 11 C(1).

Allowable Subject Matter
4. The indicated allowability of claim 1-22 is withdrawn in view of the newly
discovered reference to Japan patent JP$03226283A. Rejections based on the newly
cited reference follow.

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriaté"'béragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

6. Claims 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by
Fujyoshi, Koji JP 03226283 A.
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Koji discloses how to feed a maximum effective current from a servo amplifier and to
make full use of the capacity of a semiconductor by limiting current to be fed to the
servo amplifier so that the estimated junction temperature of the semiconductor will not
be lower than a predetermined value. A current detector 6 directly detects the load
current (i) of a servo motor 4 which is then fed back, as a current feedback signal If, to
an observer 7 and a speed control section 1. Junction temperature of a semiconductor 3
is then estimated through the observer 7 based on the load current (i) of the servo
motor 4 and the duration thereof. Current to be fed from the servo motor 4 is then
limited so that the junction temperature does not exceed a predetermined value at any
time thus protecting servo amplifier while feeding a maximum effective current thereto.
Claim Rejections - 35 USC § 103
T The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

8. Claim 2-11, and 13-22 are rejected under 35 U,S,C. 103(a) as being
unpatentable over JP 03226283 A.

9. The parameters of 6 volts and 300 milliseconds required in claims 2,3,13,14 are
threshold and time parameters which apply to the particular system which has been
chosen by applicant. At the time the invention was made, it would have been an obvious

matter of design choice to a person of ordinary skill in the art to use parameters of 6
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volts and 300 milliseconds [because Applicant has not disclosed that parameters of 6
volts and 300 milliseconds provides an advantage, is used for a particular purpose, or
solves a stated problem. Claims 2-7, 9-11, and 13-22 are objected to as being
dependent upon a rejected base claim, but would be allowable if rewritten in
independent form including all of the limitations of the base claim and any intervening
claims.

X Conclusion

10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Arnold Castro whose telephone number is (703) 305-
0039. The examiner can normally be reached on 7:30am-5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Yuen Henry can be reached on (703) 308-1946. The fax phone numbers
for the organization where this application or proceeding is assigned are (703) 872-9302
for regular communications and (703) 872-9303 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703) 308-

0861.
Arnold Castro
Examiner oy
Art Unit 3747 enry'€.Yuen
Supervisory Patent Examiner
AC Gmup 3700

November 2, 2003
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.

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE & RECEIVED

. FAX CENTER

In re Application of: FEB 0 4 2004

Ross D, Pursifull L“"f“" A

JFICIAL
Serial No. 09/973,030 Group Art Unit: 3747 i et i
Filed: October 9, 2001 Examiner: Arnold Castro _bt, | / ,5
For: ELECTRONIC THROTTLE SERVO OVERHEAT q
PROTECTION SYSTEM W / 0
\

Attorney Docket No: 199-1343 (VGT 0118 PUS) k(;?

I hereby certify that this pondence is being ¢ itted via facsimile (703-872-9306) to
Examiner Axnold Castro with the United States Patent and Trademark Office in Washington, D.C. on:
February 5, 2004 Lisa A. Butler 104
Date of Deposit Printed Name Si‘émtm'e

RESPONSE TO OFFICE ACTION

Mail Stop Non-Fee Amendment
Commissioner for Patents
P. Q. Box 1450
Alexandria, VA 22313-1450
A,

Sir: )

This is in response to the Office Action mailed November 5, 2003. This *
response is timely filed as it is being submitted within the three (3) month period
set for response.

Please enter the following amendments and remarks:

PAGE 1/8* RCVD AT 2412004 2:12:56 PH [Eastern Standard Time]* SVR:USPTO-EFXRF-1/4 DNIS:8729306 * CSID:248 2239522 * DURATION (mmssy:0148

0067




FEB-B4-2084 14:11 ART: TZ LAW OFFICES 248 2239522 P.B2-88
Serial No. 09/973,030 2 . 199-1343 (VGT 0118 PUS)
In the Claims:
- '\ -
Claim 1 (Cancelled)

Claim 2 (Currently Amended): The method as recited in claim [[1]] 23,
wherein said threshold has an absolute value of 6 volts.

Claim 3 (Currently Amended): The method as recited in claim [[1]] 23,
wherein said predetermined time period is 300 milliseconds.

Claim 4 (Cancelled)

L ,

Claim /B/ (Currently Amended). The method as recited in claim [[4]] /g
further comprising the step of applying a maximum control effort to the
positioning device for a hard open time period.

Claim 6" (Original): The method as recited in claim.5, wherein said

mmaximum control effort is +14.5 volts.

L o
Claim 7 (Original): The method as recited in claiM,/wherem said hard
open time period is 30 milliseconds.

7 /
Claim 8 (Currently Amended): The method as recited in claim [[1]].23
wherein the step of commanding the positioning device to change to [[a]] said
commanded position, comprises commanding the positioning device to close to

[[a]] said commanded position in a hold close mode.

PAGE 2/8* RCVD AT 24/2004 2:12:36 PM [Easter Standard Time]* SVR:USPTO-EFXRF-1/4 * DNIS: 8720308 * CSID:248 228322 DURATION {mm-ss).0148
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5. 7
Claim 9" (Original): The method as recited in claim 8; further comprising
the step of applying a maximum control effort to the positioning device for a

hard close time period.

%
Claim 10" (Original): The method as recited in claim 9, wherein said
maximum control effort is -14.5 volts.
/0 i
Claim 11" (Previously Presented): The method as recited in claim. 9,
wherein said hard close time period is 30 milliseconds.

—

{
| Claim 12 (Cancelled)

2 ' /"

Claim /'I.B'fCurrently Amended): The system as recited in claim [[12]] 24
wherein said threshold has an absolute value of 6 volts.
/3 /1
Claim 14 (Currently Amended): The system as recited in claim [[12]] 24,
wherein said predetermined time period is 300 milliseconds.
/ Lt //
Claim 15(Currently Amended): The system as recited in claim [[12]]&
wherein said controller further includes control logic operative to command the

positioning device to open to [[a]] said commanded position in a hold open

9,

S
Clahn}é/(OmEginal): The system as recited in claim 15, wherein said

controller further includes control logic operative to apply a maximum control

mode.

effort to the positioning device for said hard open time period.
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Serial No. 09/973,030 4 199-1343 (VGT 0118 PUS)
e 15
Claim ,15/ (Original): The system as recited in claim 16, wherein said
maximum control effort is +14.5 volts.
i 2
Claim 18 (Original): The system as recited in claim 16, wherein said hard
open time period is 30 milliseconds.

!
! Claim, 19 (Cancelled)

Claim,’ig' (Currently Amended): The system as recited in claim [[19]]"‘&{,/
wherein said controller further includes contrel logic operative to command
application of a maximum control effort to the positioning device for a hard close
time period.

17 18

Claim, 21 (Original): The system as recited in claim 20, wherein said

maximum control effort is -14.5 volts.

20
¢  Claim 227{Currently Amended): The method system as recited in claim

207 wherein said hard close time period is 30 milliseconds.
1

Claim 23" (New): A method for controlling a positioning device of an
internal combustion engine, the method comprising the steps of:

providing an electric motor for actuating the positioning device;

commanding the positioning device to change to a commanded position;

detecting a control effort required to change to said commanded position;

determining whether said control effort exceeds a threshold for a
predetermined time period; and

reducing said control effort when said control effort exceeds said
threshold for said predetermined time period;

PAGE 4/8* RCVD AT 21412004 2:12:56 PM [Eastern Standard Time]* SVR:USPTO-EFXRF-1/4* DNIS:8720306* CSID:248 2239522 * DURATION fmm-5s):0148
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wherein commanding the positioning device to change to said
commanded position comprises at least one of commanding the positioning
device to open to a hold open mode and commanding the positioning device to
close to a hold close mode.

Claim,éf{ff\]ew): A system for controlling a positioning device of an
internal combustion engine to prevent overheat conditions, the system
comprising:

an electric motor for actuating the positioning device with a control effort;

a control effort detector coupled to said electric motor and intended to
detect said control effort; and

a controller coupled to said electric motor and said control effort detector,
said controller including control logic operative to command the positioning
device to change to a commanded position, detect a control effort required to
change to said commanded position, determine whether said control effort
exceeds a threshold for a predetermined time period, and reduce said control
effort when said control effort exceeds said threshold for said predetermined
time period;

wherein said controller further includes control logic operative to
command the positioning device to close to said comdg% position in a hold

close mode.
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REMARKS

Claims 1-24 are currently pending in this application and are being
retained with claims 1, 4, 8, 12, 15, and 19 being cancelled. New claims 23 and 24
have been added. Claims 2, 3, 5, and 8 have been amended to depend from claim
23. Also, claims 13-15 and 20 have been amended to depend from claim 24.

In the Office Action, the Examiner stated that the information disclosure
statement (“IDS”), which was received by the OIFE on April 18, 2003, is in
compliance with 37 CFR 1.97(b)(3) and is being considered by him. This IDS
contains the Foreign Patent Document Number DE 3608555 A. Purthermore, the
Examiner also stated that the IDS, which was received by the OIPE on June 30,
2003, was placed in the application file but was not considered as to the merits.

Regarding the merits, the obviousness-type double patenting rejection
pertaining to claims 1, 8, and 12 has been withdrawn. However, the allowability
of claims 1-22 has also been withdrawn in view of the newly discovered
reference to Japan patent JP 03226283A (“the Koji patent”). Claims 1 and 12
stand rejected under 35 U.S.C. §102 as being anticipated by the Koji patent. Also,
claims 2, 3, 13, and 14 are rejected under 35 U.S.C. 103 as being unpatentable over
the Koji patent. Finally, claims 2-7, 9-11, and 13-2_2_—@:& objected to as being
dependent upon a rejected base claim, but would be allowable if rewritten in
independent form including all the limitations of the base claim and any
intervening claim.

By this Amendment, new claim 23 has been added including the
limitations of the allowable dependent claim 4 and the rejected base claim 1.
Also, claims 2, 3, 5, and 8 have been amended to depend from claim 23. It is
therefore respectfully submitted that claim 23 and claims 2, 3, and 5-11, which
depend from elaim 23, are allowable.

Also by this Amendment, new claim 24 has been added having the
limitations of allowable dependent claim 19 and the rejected base claim 12. In
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addition, claims 13-16 and 20 have been amended to depend from claim 24.
Therefore, the Applicants respectfully submit that claim 24 and claims 13-18, 20-
22, which depend from claim 24, are allowable.

The §102 Rejections:

Claims 1 and 12 stand rejected under 35 U.S.C. §102 as being anticipated
by the Koji patent. However, by this Amendment, claims 1 and 12 have been
cancelled and withdrawn from consideration. The limitations of claims 1 and 12
have been included in allowable claims 23 and 24, respectively. It is therefore
respectfully submitted that the rejection of claims 1 and 12 is moot.

The §103 Rejections:

Claims 2, 3, 13, and 14 are rejected under 35 USC. 103 as being
unpatentable over the Koji patent. By this Amendment, claims 2 and 3 depend
from allowable claim 23. Likewise, claims 13 and 14 depend from allowable
claim 24. It is therefore respectfully submitted that claims 2, 3, 13, and 14 are
allowable.

Conclusion:

In view of the foregoing amendments and remarks, the Applicant submits
that all of the claims remaining in the case, namely claims 2, 3, 5-11, 13-18, and
20-24, are allowable, The Examiner is invited to telephone the Applicant’s
undersigned attorney at (248) 223-9500, if any unresolved matters remain.

Respectfully submitted,
ARTZ & ARTZ, P.C,

oW ale)
Vincent & Haga;ﬁ
Reg. No. 53,053
28333 Telegraph Road, Ste. 250
Southfield, MI 48034

Attorney for Applicants
Date: February 5, 2004 -
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In Re Application of
Ross D. Pursifull Group Art Unit: 3747

Serial No.  09/973,030

Filed: QOctober 9, 2001
For: ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION
SYSTEM

Attorney Docket No: 199-1343 (VGT 0118 PUS)

ASSOCIATE POWER OF ATTORNEY

Please recognize *, Registration *, as our Associate Attorney in the above-
- entitled application.
In the future, please address all correspondence and telephone inquiries to:

Artz & Artz, PC
28333 Telegraph Road, Suite 250
Southfield, MI 48034

Respectfully submitted,

()R é,%

John S /JAF

Registration No. 36,431

Artz & Artz, P.C,

28333 Telegraph Road, Suite 250
Southfield, MI 48034

Date: February 4, 2004

* John A. Artz, Reg, No. 25,824
John 8. Artz, Reg. No. 36,431
Kevin G. Micrzwa, Reg. No. 38,049
Robert P. Renke, Reg, No. 40,783
Angela M. Brunetti, Reg. No. 41,647
Thomas E. Donohue, Reg. No. 44,660
Steven W. Hays, Reg, No. 41,823
Justin H. Purcell, Reg. No. 53,493
Jeffrey J. Chapp, Reg. No. 50,579
Vincent C. Tlagan, Reg. No. 53,053
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DATE DUE |
05/10/2004

nonprovisional NO

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.
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I. Review the SMALL ENTITY status shown above.
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SMALL ENTITY status:

A, If the status is the same, pay the TOTAL FEE(S) DUE shown

above.

B. If the status is changed, pay the PUBLICATION FEE (if
required) and twice the amount of the ISSUE FEE shown above
and notify the United States Patent and Trademark Office of the

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

change inl sk, of O Applicant claims SMALL ENTITY status.

See 37 CFR 1.27.

Il. PAR' B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. 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.

1M1, 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
maint fees, Itis p 's responsibility to ensure timely payment of maintenance fees when due.
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P.0. Box 1450
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| APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATToRNEY DOCKET NO. | conrirmamion vo J
09/973,030 10/09/2001 Ross Dykstra Pusifull 199-1343 (VGT 0118 5130
7590 02/09/2004 | EXAMINER |
John 8. Artz CASTRO, ARNOLD
Artz & Arntz, PC
Suite 250 | ART UNIT PAPER NUMBER
28333 Telegraph Road 3747

Southfield, MI 48034
DATE MAILED: 02/09/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 100 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 100 day(s).

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) system (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 (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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3 UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Hox 1450

Alexandria, Virginia 223131450

WRW. USpo, gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

7390 02/09/2004

John S. Artz

Artz & Ariz, PC

Suite 250

28333 Telegraph Road

EXAMINER |

CASTRO, ARNOLD

ART UNIT | paernumBeR |

3747

Southfield, MI 48034

DATE MAILED: 02/09/2004

APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |~ CONFIRMATION NO. |
09/973,030 10/09/2001 Ross Dykstra Pursifull 199-1343 (VGT 0118 5130
TITLE OF INVENTION: ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION SYSTEM A
] APPLN. TYPE l SMALL ENTITY | ISSUE FEE i PUBLICATION FEE | TOTAL FEE(S) DUE ] DATE DUE |
nonprovisional NO £1330 $300 51630 05/10/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

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 EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above,

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status is changed, pay the PUBLICATION FEE (if
required) and twice the amount of the ISSUE FEE shown above
and notify the United States Patent and Trademark Office of the

vk
If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check the box below and enclose
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

chiangs I stuis, o O Applicant claims SMALL ENTITY status.

See 37 CFR 1.27.

IL. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. 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.

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.

Page | of 3
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«RT B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail ~ Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax  (703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE {f roq,uiredkB]o;ks 1 through 4 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the ¢ t denc
uﬁ;caled un!gss cutrirgm;ﬁ below or dirccted otllErwise in Block I, by (a) specifying a new d address; and/or (b) indicating ‘:n:enpmsaotge's EE ADE;{‘?S?ESI‘:;
£t notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any cormections o uss Block 1) Note: A certificate of m: can only be used for domestic mailings of the
Fee(s) Transmittal. This o:rtigcane canot be used for any other accompanying
ﬁnper;. Each additional paper, such as an assignment or formal drawing, must

7590 02/09/2004 ave its own certificate of mailing or transmission,
John 8. Artz _ Certificate of Mailing or Transmission
Artz & Artz, PC | hereby certify that this Fee(s) Transmittal is being deposited with the United
‘e 2 ’ States Postal Service with sulTicient pasalggc for first class mail in an envelope
Suite 250 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
28333 Telegraph Road itted to the USPTO, on the date indi helow.
Southfield, MI 48034 (Depositors name)
(Signarure)
(Date)
APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |~ CONFIRMATION NO. ]
09/973,030 10/09/2001 Ross Dykstra Pursifull 199-1343 (VGTOI18 5130
TITLE OF INVENTION: ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION SYSTEM pUS)
i AFFLN, TYPE [ SMALL ENTITY | ISSUE FEE | PUBLICATION FEE | TovaL Fegs) buE | DATE DUE |
nonprovisional NO $1330 $300 $1630 05/10/2004
| EXAMINER [ ART UNIT | crasssuscLass |
CASTRO, ARNOLD 747 123-396000
1. Change of address or indication of "Fee Address” (37 2. For printing on the patent front page, list (1) the
CFR 1.363). names of up to 3 registered patent attorneys or 1

agents OR, altemnatively, (2) the name of a single
Eﬂ’:ﬁgﬁo‘r’,ff%’ uﬂgﬁiﬁg;ﬁi {gr.Chauge of Corepondence firm (having as a member a registered attorney or 5

ot i agent) and the names of up to 2 registered patent
Q "Fee Address" indication (or "Fee Address” Indication form PR
FTO/SB/AT; Rev 03-02 or ngmre recent) attached. Use of a Customer |  2110MCYS or agents. If no name is ligted, no name 5
Number is required. will be printed, K

w

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

PLEASE NOTE: Unless an assi%»cc is identified below, no assignee data will appear on the patent, Inclusion of assignee data is onlir appropriate when an assignment has
been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a itute for filing an assig

{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); Qindividual O corporation or other private group entity 0 government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
QO Issue Fee O A check in the amount of the fee(s) is enclosed.
O Publication Fee O Payment by credit card, Form PTO-2038 is attached.
Q Advance Order - # of Copies O The Director is hercby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Acount Number lose an extra copy of this fon:s.

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply 'an'y previously paid issue fee to the application identified above.

(Authorized Signature) (Date)

NOTE; The [ssuc Fee and Publication Fee (if required) will not be accepted from anyone
other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Fatent and Trademark Office.

This collection of information is reguired by 37 CFR 1.311. The information is required to
obtain or retain & benefit by the mlm which is 1o file (and by the USPTO to process) an
1 Confidentiality 1s g d by 35 U.S.C. 122 and 37 CFR |.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the BSP 0. Time will vary d:pmdmf upon the individual
casc. Any comments on the amount of time you require to complete this form andfor
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a
collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004, OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

0, Box 1450
Alexandria, Virginia 22313-1450
WNWASDID. EOV

|_ APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | conFmmaTion No. —|
09/973,030 10/09/2001 Ross Dykstra Pursifull 199.1343 (VGT 0118 5130
75%0 0210972004 EXAMINER |
John 8. Artz CASTRO, ARNOLD
Artz & Anz, PC
Suite 250 l ART UNIT PAPER NUMBER |
28333 Telegraph Road 37147

Southfield, MI 48034

DATE MAILED: 02/09/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 100 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 100 day(s).

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) system (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 (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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. - o] =
AFFLICATION NO. FILING DATE FIRST MAMED INVENTOR ATTGRNEY DOCXET NO. | CONFIRMATION NOL
09/973,030 104092001 Ross Dykstro Pursifull 1991343 (VAT 0118 5130
TITLE OF DYVENTION: ELECTRONIC THROTTLE SERVO OVERHEAT PROTECTION SYSTEM Loyl
| AFFLN. TYPE [ smawsy ] I55UB FEE [ rusucamion e | oracsemmove | oatepue |
nomprovisiacal NO 51310 : $300 21630 857102004
[ EXAMINER | ART UNIT [ cosssvboass ] .
CASTRD, ARNOLD 747 123-396000 —
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3. ASSIGNEE NAME AND RESIDENCE DATA TO B PRINTED ON THE PATENT (print of type) g .
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This Page Is Inserted by IFW Operations
and is not a part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of
the original documents submitted by the applicant.

Defects in the images may include (but are not limited to):

- o BLACK BORDERS
¢ TEXT CUT OFF AT TOP, BOTTOM OR SIDES
* FADED TEXT
. lLLEGIBLE. TEXT
s SKEWED/SLANTED IMAGES
= COLORED PHOTOS
* BLACK OR VERY BLACK AND WHITE DARK PHOTOS

* GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,
please do not report the images to the
Image Problem Mailbox.
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504528678 08/31/2017

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4575384
Stylesheet Version vi.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

MOBILE AUTOMOTIVE TECHNOLOGIES, LLC 08/28/2017
RECEIVING PARTY DATA
Name: MICHIGAN MOTOR TECHNOLOGIES LLC
Street Address: 2360 ORCHARD LAKE ROAD SUITE 100
City: SYLVAN LAKE
State/Country: MICHIGAN
Postal Code: 48320
PROPERTY NUMBERS Total: 42

Property Type Number
Patent Number: 6345604
Patent Number: 6347680
Patent Number: 6379281
Patent Number: 6443128
Patent Number: 6510839
Patent Number: 6557540
Patent Number: 6561166
Patent Number: 6571157
Patent Number: 6581565
Patent Number: 6581574
Patent Number: 6588260
Patent Number: 6598581
Patent Number: 6607302
Patent Number: 6609497
Patent Number: 6612287
Patent Number: 6619106
Patent Number: 6644115
Patent Number: 6736122
Patent Number: 6741441
Patent Number: 6752741
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Property Type Number
Patent Number: 6757149
Patent Number: 6758885
Patent Number: 6763804
Patent Number: 6766788
Patent Number: 6817592
Patent Number: 6847882
Patent Number: 6856209
Patent Number: 6874362
Patent Number: 6976477
Patent Number: 6988031
Patent Number: 7089894
Patent Number: 7116081
Patent Number: 7124963
Patent Number: 7137577
Patent Number: 7143501
Patent Number: 7168637
Patent Number: 7191755
Patent Number: 7198207
Patent Number: 7293554
Patent Number: 7487761
Patent Number: 7712451
Patent Number: 7982358

CORRESPONDENCE DATA
Fax Number:

(302)449-9010

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:
Email:

Correspondent Name:

Address Line 1:
Address Line 2:
Address Line 4:

3024499010
mmecclain@devlinlawfirm.com
TIMOTHY DEVLIN

1306 N. BROOM STREET

1ST FLOOR

WILMINGTON, DELAWARE 19806

NAME OF SUBMITTER: TIMOTHY DEVLIN
SIGNATURE: /TIMOTHY DEVLIN/
DATE SIGNED: 08/31/2017
This document serves as an QOath/Declaration (37 CFR 1.63).

Total Attachments: 2
source=michmotorassn#page1 .tif
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EXHIBITB
U.S. PATENT ASSIGNMENT

WHEREAS, Mobile Automotive Technologies, LLC, an Alabama limited liability
company (“Assignor”), is the owner of (i) United States Patent and Patent Applications listed in
Schedule A and the following (ii) through (iv) to the extent Assignor owns, controls or has the
right to license or enforce them at any time: {it) any patents or patent applications that claim
priority directly or indi rectly from any of the foregoing patent(s) in subsection {1}, or from which
priority is directly or indirectly claimed by any such patent(s} in subsection (13, or that have
common priority with any such patent(s) in subsection {i); (iil) any foreign counterparts, foreign
related patents, continuations, divisionals, continuations-in-part, extensions, substitutions,
reissues, renewals and all results of oppositions, reexaminations, supplemental examinati ons,
requests for continued examination and other review procedures of any of the foregoing in
subsections (i) and (ii); and (iv) all patents issuing on patent applications covered by any of the
foregoing subsections (i) through (iif) (together the “Assigned Patents™).

WHEREAS, Michigan Motor Technologies LLC (“Assignee”) is desirous of acquiring title
in and to the Assigned Patents.

WHEREAS, Assignor is the owner of any and all right, title, and interest in and to the
Assigned Patents.

WHEREAS, Assignor desires to sell, assign, and transfer all its right, title, and interest in
the Assigned Patents to Assignee, and Assignee desires to obtain all such ght, title, and interest
in the Assigned Patents from Assignor.

NOW, THEREFORE, in consideration of good and valuable consideration, the receipt
and adequacy of which is hereby acknowledged, Assignor hereby sells, assigns, transfers and
conveys unto Assignee, its permitted successors and assigns, all of Assignor’s right, title, and
interest in and to the Assigned Patents, together with all claims, demands, or causes of action that
Assignor has or might have by reason of any infringement of the Assigned Patents prior to the
effective date of this assignment, including the ri ght to sue and collect damages for all past,
present and future infringement and all lost profits resulting therefrom.

IN WITNESS WHEREOQF, this Agreement has been executed by duly authorized
representatives of the Parties on the dates below.

gna

Sigs?n@g Signature \
: :yl’%w" Mo 1 . , levin © B RADY L

3 : ¢ .‘.ie p . o~ b N
wa,b« le ,:’le:u;mwg-“! o, faetom *é,?«{;»% Name pa Mgy po slotoe oo s i<

f[}ate:i €/?5’/ 7 Date: %‘}izg} i

e
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Patents:

US6345604
US6347680
US6379281
US6443128
US6510839
US6557540
Us63561166
US6571157
US6581565
UJS6581574
US6588260
US6598581
US6607302
US6605497
US6612287
USe619106
US6644115
US6736122
US6741441
US6752741
US6737149
US6758885
US6763804

US6766788

US6817592
US6847882
US6856209
US6874362
US6976477

US6988031 -

US7089894
US7116081
187124963
US7137577
US7143501
US7168637
US7191755
US7198207
US7293554
US7487761
U§7712451
US7982358

DE103 44 494.7-34

GB2385013
GB2422688
JP4235485

DE103 22 5293

SCHEDULE A
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504528590 08/31/2017

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4575296
Stylesheet Version vi.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

GODO KAISHA IP BRIDGE 11/02/2016
RECEIVING PARTY DATA
Name: MOBILE AUTOMOTIVE TECHNOLOGIES, LLC
Street Address: 951 GOVERNMENT STREET, SUITE B
City: MOBILE
State/Country: ALABAMA
Postal Code: 36604
PROPERTY NUMBERS Total: 42

Property Type Number
Patent Number: 6345604
Patent Number: 6347680
Patent Number: 6379281
Patent Number: 6443128
Patent Number: 6510839
Patent Number: 6557540
Patent Number: 6561166
Patent Number: 6571157
Patent Number: 6581565
Patent Number: 6581574
Patent Number: 6588260
Patent Number: 6598581
Patent Number: 6607302
Patent Number: 6609497
Patent Number: 6612287
Patent Number: 6619106
Patent Number: 6644115
Patent Number: 6736122
Patent Number: 6741441
Patent Number: 6752741
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Property Type Number
Patent Number: 6757149
Patent Number: 6758885
Patent Number: 6763804
Patent Number: 6766788
Patent Number: 6817592
Patent Number: 6847882
Patent Number: 6856209
Patent Number: 6874362
Patent Number: 6976477
Patent Number: 6988031
Patent Number: 7089894
Patent Number: 7116081
Patent Number: 7124963
Patent Number: 7137577
Patent Number: 7143501
Patent Number: 7168637
Patent Number: 7191755
Patent Number: 7198207
Patent Number: 7293554
Patent Number: 7487761
Patent Number: 7712451
Patent Number: 7982358

CORRESPONDENCE DATA
Fax Number:

(302)449-9010

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:
Email:

Correspondent Name:

Address Line 1:
Address Line 2:
Address Line 4:

3024499010
mmecclain@devlinlawfirm.com
TIMOTHY DEVLIN

1306 N. BROOM STREET

1ST FLOOR

WILMINGTON, DELAWARE 19806

NAME OF SUBMITTER: TIMOTHY DEVLIN
SIGNATURE: /TIMOTHY DEVLIN/
DATE SIGNED: 08/31/2017
This document serves as an QOath/Declaration (37 CFR 1.63).

Total Attachmentis: 3

source=MobileAutoAmend-2#page1.tif

0090




source=MobileAutoAmend-2#page?2.tif
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504528526 08/31/2017

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4575232
Stylesheet Version vi.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

GODO KAISHA IP BRIDGE 09/02/2016
RECEIVING PARTY DATA
Name: MOBILE AUTOMOTIVE TECHNOLOGIES, LLC
Street Address: 951 GOVERNMENT STREET, SUITE B
City: MOBILE
State/Country: ALABAMA
Postal Code: 36604
PROPERTY NUMBERS Total: 42

Property Type Number
Patent Number: 6345604
Patent Number: 6347680
Patent Number: 6379281
Patent Number: 6443128
Patent Number: 6510839
Patent Number: 6557540
Patent Number: 6561166
Patent Number: 6571157
Patent Number: 6581565
Patent Number: 6581574
Patent Number: 6588260
Patent Number: 6598581
Patent Number: 6607302
Patent Number: 6609497
Patent Number: 6612287
Patent Number: 6619106
Patent Number: 6644115
Patent Number: 6736122
Patent Number: 6741441
Patent Number: 6752741
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Property Type Number
Patent Number: 6757149
Patent Number: 6758885
Patent Number: 6763804
Patent Number: 6766788
Patent Number: 6817592
Patent Number: 6847882
Patent Number: 6856209
Patent Number: 6874362
Patent Number: 6976477
Patent Number: 6988031
Patent Number: 7089894
Patent Number: 7116081
Patent Number: 7124963
Patent Number: 7137577
Patent Number: 7143501
Patent Number: 7168637
Patent Number: 7191755
Patent Number: 7198207
Patent Number: 7293554
Patent Number: 7487761
Patent Number: 7712451
Patent Number: 7982358

CORRESPONDENCE DATA
Fax Number:

(302)449-9010

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:
Email:

Correspondent Name:

Address Line 1:
Address Line 2:
Address Line 4:

3024499010
mmecclain@devlinlawfirm.com
TIMOTHY DEVLIN

1306 N. BROOM STREET

1ST FLOOR

WILMINGTON, DELAWARE 19806

NAME OF SUBMITTER: TIMOTHY DEVLIN
SIGNATURE: /TIMOTHY DEVLIN/
DATE SIGNED: 08/31/2017
This document serves as an QOath/Declaration (37 CFR 1.63).

Total Attachmentis: 3
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EXHIBIT B
U5, PATENT AS_SIGNMENT

WHERFEAS. Godo Kaisha IP Bridge | {“Assignor™), & the owner of (i) United States
Patent and Patent Applicetions Hsted Sehedule A und the following (@) through 180 1© the
extent Assignor owns, contiols or has the fight 1o license or enforee them at any time: L) any
patents or patent applications thatl ¢laim priority directly or ndiectly from any of the foregoing
patentis) i subscelion (i1, or from which priorly i direvlly or indirectty claumed by any such
putenmiy) i subsection (i), or that have comumon priority with any such poteni(s) o subscetion (in:
(ifi) any forcign counterpans. foreion Telaed palems. contnBations. dhisionals, contimations-
in-purt, extensiors. substimtions. reisues, renewals and ull results of oppositions,
fecsuminations, supplemental eXAmMIMATIONS, requests for conmed examination and other
review procedures of any of the foregoing in subscctions (1) and (i) amd (iv) all patents issuing
on patent applications covered ty any ol tdw foregoing subscetions (i) through (i) (together the
~Assigned Paterms”).

WHEREAS, Mobile Automotive Technolokes, LLC, an Alsbann fimited ability compuny
(“Assignee™} s desirous of acquiring title in and (o the Assigned Patenis.

WHEREAS, Assignor is the owner of any and afl right, title, and ierest in awd lo the
Assumed Puieits.

WHEREAS, Assignor degires to sell ausipn, and wansfer all s right, titke, and inerest fn
the Assigned Patemts to Assignee. end Assignee dusires (0 obtain all such right. title, und nterest
i the Assiened Palenis fom Assigror.

NOW. THEREFORE, i consideration of good and valuble consideration, the receipt
and adequacy of which & hereby acknowledged, Assignor hereby sells. assigns, transfers and
conveys unto Assignee, ils permilted successors and assigns, all of Assipnor's right, title, and
interest in and 10 the Assigned Patents, wgether wilh all claims, demands, or causes of uetion thiat
Assipror has or might lave by senson of any nfingement of the Assigmed Patenis prior 10 the
effective date of this assignment, including the right to st wwl collect damages for all past.
present and fmre infringement andd )l Jost profils resulting therefrom.

N WITNESS WITEREOF, this Agreement has been execated by duly authorized

rl?p!'l:sl.'nu.lli“:s ﬂ‘ ihl. I i“ﬁi.-’s or the dﬂlE-‘; b“h“ﬁ

Signatbrt
Hidoyulel Ogolo R ©. BRATM
Name Name

Date: S@f)t. 2, 20lb W‘EF\U&?:"’,ZO‘E
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Patents:

US6345604
US6347680
US6379281
US6443128
US6510839
US6557540
US6561166
US6571157
US6581565
US6581574
US6588260
US6598581
US6607302
US6609497
US6612287
US6619106
US6644115
Us6736122
US6741441
USe752741
US6757149
US6758885
US6763804
UBS6766788
US6817592
US6847882
US6856209
US6874362
Us6976477
US6988031
US7089894
US7116081
TUS7124963
UB7137577
187143501
US7168637
US7191755
US7198207
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Us7293554
US7487761
US7712451
UB7982358
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504584165 10/06/2017

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4630877
Stylesheet Version vi.2

SUBMISSION TYPE: RESUBMISSION
NATURE OF CONVEYANCE: ASSIGNMENT
RESUBMIT DOCUMENT ID: 504528590

CONVEYING PARTY DATA

Name Execution Date

GODO KAISHA IP BRIDGE 11/02/2016
RECEIVING PARTY DATA
Name: MOBILE AUTOMOTIVE TECHNOLOGIES, LLC
Street Address: 951 GOVERNMENT STREET, SUITE B
City: MOBILE
State/Country: ALABAMA
Postal Code: 36604
PROPERTY NUMBERS Total: 42

Property Type Number
Patent Number: 6345604
Patent Number: 6347680
Patent Number: 6379281
Patent Number: 6443128
Patent Number: 6510839
Patent Number: 6557540
Patent Number: 6561166
Patent Number: 6571157
Patent Number: 6581565
Patent Number: 6581574
Patent Number: 6588260
Patent Number: 6598581
Patent Number: 6607302
Patent Number: 6609497
Patent Number: 6612287
Patent Number: 6619106
Patent Number: 6644115
Patent Number: 6736122
Patent Number: 6741441

0101



Property Type Number
Patent Number: 6752741
Patent Number: 6757149
Patent Number: 6758885
Patent Number: 6763804
Patent Number: 6766788
Patent Number: 6817592
Patent Number: 6847882
Patent Number: 6856209
Patent Number: 6874362
Patent Number: 6976477
Patent Number: 6988031
Patent Number: 7089894
Patent Number: 7116081
Patent Number: 7124963
Patent Number: 7137577
Patent Number: 7143501
Patent Number: 7168637
Patent Number: 7191755
Patent Number: 7198207
Patent Number: 7293554
Patent Number: 7487761
Patent Number: 7712451
Patent Number: 7982358

CORRESPONDENCE DATA
Fax Number:

(302)449-9010

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:
Email:

Correspondent Name:

Address Line 1:
Address Line 2:
Address Line 4:

3024499010
mmcclain@devlinlawfirm.com
TIMOTHY DEVLIN

1306 N. BROOM STREET

1ST FLOOR

WILMINGTON, DELAWARE 19806

NAME OF SUBMITTER: TIMOTHY DEVLIN
SIGNATURE: /Timothy Devlin/
DATE SIGNED: 10/06/2017
This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachmentis: 6
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AMENDMENT NO. 1 TO THE PATENT ASSIGNMENT AGREEMENT

This Amendment No. 1 (the “Amendment™), dated as of the latest execution date below,
is entered into by Mobile Automotive Technologies; LLC, an Alabama Jimited Liability company
and Godo Kaisha IP Bridge 1, with its principal offices at c/o Sakura Sogo Jimusho, 1-11 Kanda
Jimboche, Chiyoda-ku, Tokyo 102-0083, Japan, and amends the Patent Assignment Agreement

enfered into by the parties, executed on September 2, 2016 (the “PTA™). Capatalmdtermsnot
defined herein are defined in the PTA.

The parties agree to refroactively amend the PTA as follows:

1. Exhibit A to the PTA is hereby retroactively amended and restated in its entirety in the
form of Exhibit A attached hereto. '

2. The parties intend and agree that this Amendment shall bo effective as of the Effective Date
of the PTA with the same force and effect as if executed on that date. Except as expressly amended
by this Amendment, all other terms, conditions mdpmwmonsofthePTAshall apply.

IN WITNESS WHEREOF, the parties have executed this Amendment through their duly
authorized representatives.

Mobile Automotive Technologies, LLC Godo Ksisha TP Bridge 1
A~ C ‘
win C, Brady : - Name- Hideyuki Ogmx.
Title: Managing Member Title: Bme;mme Manager

Date: /O 2/- 20/ Date: /(=2 - 2904

e e

ey
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EXHIBIT B
U5, PATENT AS_SIGNMENT

WHERFEAS. Godo Kaisha IP Bridge | {“Assignor™), & the owner of (i) United States
Patent and Patent Applicetions Hsted Sehedule A und the following (@) through 180 1© the
extent Assignor owns, contiols or has the fight 1o license or enforee them at any time: L) any
patents or patent applications thatl ¢laim priority directly or ndiectly from any of the foregoing
patentis) i subscelion (i1, or from which priorly i direvlly or indirectty claumed by any such
putenmiy) i subsection (i), or that have comumon priority with any such poteni(s) o subscetion (in:
(ifi) any forcign counterpans. foreion Telaed palems. contnBations. dhisionals, contimations-
in-purt, extensiors. substimtions. reisues, renewals and ull results of oppositions,
fecsuminations, supplemental eXAmMIMATIONS, requests for conmed examination and other
review procedures of any of the foregoing in subscctions (1) and (i) amd (iv) all patents issuing
on patent applications covered ty any ol tdw foregoing subscetions (i) through (i) (together the
~Assigned Paterms”).

WHEREAS, Mobile Automotive Technolokes, LLC, an Alsbann fimited ability compuny
(“Assignee™} s desirous of acquiring title in and (o the Assigned Patenis.

WHEREAS, Assignor is the owner of any and afl right, title, and ierest in awd lo the
Assumed Puieits.

WHEREAS, Assignor degires to sell ausipn, and wansfer all s right, titke, and inerest fn
the Assigned Patemts to Assignee. end Assignee dusires (0 obtain all such right. title, und nterest
i the Assiened Palenis fom Assigror.

NOW. THEREFORE, i consideration of good and valuble consideration, the receipt
and adequacy of which & hereby acknowledged, Assignor hereby sells. assigns, transfers and
conveys unto Assignee, ils permilted successors and assigns, all of Assipnor's right, title, and
interest in and 10 the Assigned Patents, wgether wilh all claims, demands, or causes of uetion thiat
Assipror has or might lave by senson of any nfingement of the Assigmed Patenis prior 10 the
effective date of this assignment, including the right to st wwl collect damages for all past.
present and fmre infringement andd )l Jost profils resulting therefrom.

N WITNESS WITEREOF, this Agreement has been execated by duly authorized

rl?p!'l:sl.'nu.lli“:s ﬂ‘ ihl. I i“ﬁi.-’s or the dﬂlE-‘; b“h“ﬁ

Signatbrt
Hidoyulel Ogolo R ©. BRATM
Name Name

Date: S@f)t. 2, 20lb W‘EF\U&?:"’,ZO‘E
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PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 2001

Application or Docket Number

CLAIMS AS FILED - PART |

ﬁ,f%fgpja

SMALL ENTITY OTHER THAN
(Column 1) Column 2 TYPE [ OR SMALL ENTITY
TOTALCLAMS 27~ RATE | Fee | [ RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE| 370.00 oHIBAS!C ree] 740.00
[ 4
TOTAL CHARGEABLE CLAIMS Q-J?ninus 20= |* U,;)— X8 9 on| xste- [ 3¢. 2
INDEPENDENT CLAIMS minus 3 = | 5 R
9_‘ X42= OR X84=
MULTIPLE DEPENDENT CLAIM PRESENT D
+140= or| +280=
If the difference in column 1 is less than zero, enter “0" in column 2 TOTAL OR TOTAL |22/ +
CLAIMS AS AMENDED - PART i ' OTHER THAN
Column?) (Column3)  SMALLENTITY OR SMALLENTITY
RIGHEST
< REMAINING NUMBER ADDA- ADDI-
= AFTER PREVIOUSLY PE)E“S'E:T RATE |TIONAL RATE | TIONAL
< | AMENDMENT PAID FOR FEE FEE
= .
g Total ® Minus - = X% 9= oRr| X$18=
"‘E" Independent | Minus ok = X42= = X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+140= oR| +280=
TOTAL OR TOTAL
ADDIT. FEE ADDIT. FEE
Column 1 Column 2) (Column 3)
HIGHEST
m REMAINING NUMBER PRESENT ADDI- ADDI-
= AFTER PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAL
& AMENOMENT PAID FOR, FEE [ FEE-
= ] 7
g Total * ) Minus e % = / X$ 9= or| x$18= /
w 3
Independent Minus =
% | : A = A xa= |/ |om| xes= | /
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAM [ [ ]
+140= / or| +280= /
TOTAL OR TOTAL]
ADDIT. FEE ADDIT. FEE
(Column 3)
HIGHEST
0 REMAINING NUMBER | PResenT ADDI- ADDI-
'E AFTER PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAL
UEJ AMENDMENT PAID FOR FEE FEE
% Total * Minus o = X$ 9= oR | Xs18=
g Independent |« Minus sk =
< X42= OH X&4=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+140= OR | +280=
* If the entry in column 1 is less than the entry in column 2, write "0” in column 3.
** |f the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20." ADDI;OFTSE OR ADDITFO:EAIE

*|f the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter *3."
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

FORM PTC-875 (Rev. 8/01)

Frusaro2001 482124/ 58187
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i e i i
Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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FILING DATE

FORM PTO-2022 (1-98)

SERIAL NO. |
CLAIMS ONLY 777 5050
PLICANT(S)
CLAIMS
ASFILED 1st lM‘;:lEDRHENT 2nd A:IE:I?MEM * ¢ =
IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP.

1 ; 51

2 | 52

3 53

4 54

5 ] 55

6 | 56

7 1] 57

8 [ 58

9 | 59

10 | 60

1 ) | 61

12 | 62

13 ' [ 63

14 | 64

15 | 65

16 | 66

17 ] 67

18 [l 68

19 i 69

20 i 70

21 / 71

22 | 72

23 73

24 74

25 75

26 76

27 77

28 78

29 79

30 80

31 81

32 82

33 83 :
34 84

35 85

36 86

37 87

38 88

39 89

40 90

41 : 91

a2 ' 92

43 93

44 94

45 95

46 9

47 97

48 98

49 99

50 100
it it 1 1 [1
TOTAL TOTAL - 4= L)
DEP. DEP.

* MAY BE USED Fi OR ADDITIONAL CLAIMS OR ADMENDMENTS

U.S.DEPARTMENT OF COMMERCE
Patent and Trademark Office

0111

*U.5. Government Printing Office: 1398 - 433-214/70303




L Number Hits | Search Text DB Time stamp
- 209012 | {electic or electrical) adj2 motor USPAT; 2003/04/14 11:00
US-PGPUB;
EFO; JFPO;
DERWENT
IBM TDB
= 1546 | {internal adj combustion adj engine) and USPAT; 2003/04/14 11:00
{({electic or electrical) adj2 motor) US-PGPUB;
EPO; JPO;
DERWENT:
IEM_TDB
- 1253 | {(internal adj combustion adj engine) and USPBAT; 2003/04/14 11:02
{{electic or electrical) adj2 motor)) and US-PGPUB;
(control contreoller ECU PCM ) EPO; JPO;
DERWENT ;
IBM_TDB
- 17 | (((internal adj combustion adj engine) and | USPAT; 2003/04/14 11:06
{{electic or electrical) adj2 motor)) and US-PGPUB;
(control controller ECU PCM )) and EPO; JPO;
(exceed$d with ({time adj period) or DERWENT ;
duration)) IBM_TDB
- 0| (t{internal adj combustion adj engine) and | USPAT; 2003/04/14 11:07
({electic or electrical} adj2 motor)} and US-PGPUB;
(exceed$d4 with ((time adj peried) or EPO; JFO;
duration))) mot ((((internal adj DERWENT ;
combustion adj engine) and ((electic or IEM_TDB
electrical) adj2 motor)} and (control
controller ECU PCM )) and (exceed$4 with
((time adj peried) or duratiom}))
= 201 | (((electic or electrical) adj2 motor) and USPAT; 2003/04/14 11:09
({exceed$d with ((time adj period) or US-PGPUB;
duration))) not {(((internal adj EPO; JPO;
combustion adj engine) and (({electic eor DERWENT ;
electrical) adj2 motor)) and (control IBM_TDB
controller ECU PCM )) and (exceed$d with
{{time adj peried) or duration)))
- 120 | (position adj sensor) and ((internal adj USPAT; 2003/04/14 11:13
combustion adj engine) and (({electic or US-PGPUB;
electrical) adj2 motor)) EPO; JPO;
DERWENT;
IBM_TDB
- 52408 | (time or period) with (greater exceed$3) USEAT; 2003/04/14 11:44
with (threshold limit maximum) US-PGPUB;
EPO; JPO;
DERWENT;
IBM_TDB
= 120 | ((position adj sensor) and ((internal adj USPAT; 2003/04/14 11:46
combustion adj engine) and ((electic or US-PGFUE;
electrical) adj2 motor))) and ((electic or | EPO; JPO; #
electrical) adj2 motor) DERWENT;
IBM TDB
- 0| {({({position adj sensor) and ((internal adj | USPAT: 2003/04/14 11:45
combustion adj engine) and ((electic or US-PGPUB;
electrical) adj2 motor))) and ((electic or | EPQ; JPO;
electrical) adj2 motor)) not ((position DERWENT;
adj sensor) and ((internal adj combusticn IBM_TDB
adj engine) and ((electic or electrical)
adj2 motor)))
o 48 | ((time or period) with (greater exceed$3) USPAT; 2003/04/14 11:55
with (threshold limit maximum)) and US-PGPUB;
((internal adj combustion adj engine) and EPO; JPO:
{lelectic or electrical) adj2 motor)) DERWENT ;
IBM_TDB
= 23 | overheat adj protection adj system USPAT; 2003/04/14 12:10
US-PGPUB;
EPO; JPO;
DERWENT ;
IBM TDB

Search History 4/21/03 2:30:07 AM Page 1
C:\APPS\EAST\workspaces\09973030.wsp
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"5936820"

("4399781" |
"5509881" |
"5872441" |
"6100660" |
("5070426"
"5936820") .PN.

{"6539918") .PN.

("5947086" |

5947086.UREN.
5992383 .UREN.
(318/635) .CCLS.

(318/8635) ) .CCLS.)

(318/635) ) .CCLS. )

(318/635}) .CCLS.)

{(318/566) or

("3226283") .PN.

BN

"4824112" |
"5838133" |
"5936820" |
"2001/0010453") . PN.

"5430636" |

overheat same throttle

overheat with throttle

"5992383") . EN.

protect$5.ab., and (({(318/566) or

overheat and (((318/566) or

prevent$3.ab. and (((318/566) or

(318/635) ) .CCLS.

USPAT;
US-PGPUB;
EPO; JPO;
DERWENT ;
IBM_TDB
"5431620" | USPAT
"5838578" |
"§014003" |
"5483167" | USBAT
USPAT;
US-PGPUB;
EFQ; JPO;
DERWENT;
IEM TDB
USEAT;
US-FGPUB;
EPO; JPO;
DERWENT ;
IBM_TDB
USPAT;
US-PGPUB;
EFQ; JPO;
DERWENT ;
IBM_TDB
USEAT
USEAT
USEAT
USPAT;
US-PGPUBE;
.EBQ; JPO:
DERWENT;
IBM_TDB
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT;
IBM TDB
USPAT;
US-PGPUB;
EPO; JPO;
DERMWENT;
IBM_TDB
USPBAT;
US-FGPUB;
EPO; JPO;
DERWENT;
IBM_TDB
USPAT;
US-PGPUB;
EPO; JPO;
DERWENT:
IBM_TDB
DERWENT
DERWENT

2003/04/14

2003/04/14

2003/04/14

2003/04/14

2003/04/17

2003/04/14

2003/04/14
2003/04/14
2003/04/14
2003/04/17

2003/04/17

2003/04/17

2003/04/17

2003/04/17

2003/04/17
2003/04/17

12:01

12:04

12:09

12:10

07:43

12:13

12:13
12:14
12:14
07:35

07:35

07:44

07:44

07:49

07:54
07:54

("3226283") .PN.

Search History 4/21/03 2:30:07 AM
C:\APPS\EAST\workspaces\09973030.wsp

Page 2
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ISSUE SLIP §7. ' © A1E/. {for additional cross refere:

r':es)

POSITION

INITIALS ID NO.

DATE

P
FEE DETERMINATION Y /E-

' K a2 5

0..P.E. CLASSIFIER Fil TN LUD  plp-25-p
FORMALITY REVIEW
INDEX OF CLAIMS
v o Rejected N <o NoOn-glected
= it Allowed | B ... Interference
— (Through numeral) Canceled A ... Appeal
T s s RBSHTICEED 0 ... Objected
o9
Saim [ 1:1 Date Claim Date Claim Date
g %i‘: - El % 3|5
£15h RN £S5 |5
a e 51 110
.' 52 112|
NE 53 113
54 114
415 55 115,
2|6 56 16|
gl 7 57 117]
784/ 58 118
HER 59 119
7 ol g 50 10]
N 61 111
] 62 112
2118l 63 113
4]y 64 114
b [15 65 e 115
S| 66 116
1217 67 117
218 68 118
h 69 \ 119
glze] {11 70 N 1120
E1ESIIIRY 71| 121
Ol22]O [\ A 72 122
[{23 4 73 123
b 74 124)
25— 75 125
26 76 26
27 77 127
28 78 128
29 79 29
30 70 130
3t 81 131
a2 82
33 83 133
-[a4 B84 134
35 85 135
36 86 138
37 87 37
38 88 38|
39 89 h3g|
40 %0 140
41 9N 141
42 92 142
43 93 143
a4 94 144
45 95 15|
46 96 46|
47 97 147]
48 %8 148
29 99 149
50, i 150
If more than 150 claims or 10 actions
= staple additional sheet here
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1
ELECTRONIC THROTTLE SERVO
OVERHEAT PROTECTION SYSTEM

TECHNICAL FIELD

The present invention relates generally to control systems
for internal combustion engines, and more particularly, to an
electronic throttle servo temperature protection system.

BACKGROUND ART

Many previously known motor vehicle throttle controls
have a direct physical linkage between an accelerator pedal
and the throttle body so that the throttle plate is pulled open
by the accelerator cable as the driver presses the pedal. The
direct mechanical linkage includes biasing that defaults the
linkage to a reduced operating position, in a manner con-
sistent with regulations. Nevertheless, such mechanisms are
ofien simple and unable to adapt fuel efficiency to changing
traveling conditions, and add significant weight and com-
ponents to the motor vehicle.

An alternative control for improving throttle control and
the precise introduction of fuel air mixtures into the engine
cylinders is accomplished by electronic throttle control. The
clectronic throttle conirol includes a throttle control unit that
positions the throttle plate by an actuator controlled by a
microprocessor based on the current operating state deter-
mined by sensors. The processors are often included as part
of a powertrain electronic control that can adjust the fuel air
intake and ignition in response to changing conditions of
vehicle operation as well as operator control. Protection may
be provided so that an electronic system does not misread or
misdirect the control and so that unintended operation is
avoided when portions of the electronic control suffer a
failure.

Typically, the actuator or servomotor used to position the
throttle plate is designed (o have the maximum control effort
available (motor voltage, current, duty cycle) to enhance
throttle plate position response. Having a large control effort
continuously available or available for maximum effort
could possibly lead to overstressing the system’s physical
components if a blockage of the throttle plate oceurs or the
mechanism encounters a mechanical limit. For example, a
mechanical limit may be an open stop or a close stop.
Specifically, the H-driver and the servomotor could overheat
with sustained full control effort under some environmental
conditions. In an effort to avoid permanent damage, some
electronic systems shut down when they get to a threshold
lemperature.

The disadvantages associated with these conventional
clectronic throttle overheat protection techniques have made
it apparent that a new technique for electronic throttle
overheat protection is needed. The new technique should
allow full control effort while preventing overheat condi-
tions. The present invention is directed to these ends.

SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to provide an
improved and reliable electronic throtile servo temperature
protection system. Another object of the invention is to
allow full control effort while preventing overheat condi-
tions.

In accordance with the above and other objects of the
present invention, an electronic throttle servo overheat pro-
tection system is provided. In one embodiment of the
invention, a method for controlling a positioning device
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associated with internal combustion engine control is pro-
vided. In accordance with the method, an electric motor
actuates the positioning device. The positioning device is
then commanded to change to a commanded position. The
control effort required to change to the commanded position
is detected. It is then determined whether the control effort
exceeds a threshold for a predetermined time period. When
the control effort exceeds the threshold for the predeter-
mined time period, the control effort is reduced.

The present invention thus achieves an improved elec-
tronic throttle servo overheat protection system. The present
invention is advantageous in that it will not cause mecha-
nism failure or require significant and costly added robust-
ness (0 the mechanism.

Additional advantages and features of the present inven-
tion will become apparent from the description that follows,
and may be realized by means of the instrumentalities and
combinations particularly pointed out in the appended
claims, taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be well understood, there
will now be described some embodiments thereof, given by
way of example, reference being made 1o the accompanying
drawings, in which:

FIG. 1 is a block diagram of an electronic throttle servo
overheal protection system in accordance with one embodi-
ment of the present invention; and

FIG. 2 is a flow chart depicting a method of providing
clectronic throttle servo overheat protection in accordance
with one embodiment of the present invention.

BEST MODES FOR CARRYING OUT THE
INVENTION

The present invention is illustrated herein with respect lo
an electronic throttle servo overheal protection system,
particularly suited for the automotive field. However, the
present invention is applicable to various other uses that may
require electronic throttle servo overheat protection systems.

Referring to FIG. 1, a motor vehicle powertrain system 10
including electronic throttle control system 12 includes an
electronic control unit 14. In the preferred embodiment, the
clectronic control unit 14 includes a powertrain control
module (PCM) 16, including a main processor and an
clectronic throttle monitor (ETM) 18, including an indepen-
dent processor. The PCM and ETM each share sensors 19
and actuators that are associated with the powertrain system
17 and control module 16. Preferably, the electronic throttle
monitor 18 includes a processor physically located within
the powertrain control module housing, although a separate
housing, 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 preferably
share the inputs and outpuis of powertrain sensors 19 and
actuators 21 and 34, respectively, for independent process-
ing.

Awide variety of inputs are represented in the diagram of
FIG. 1 by the diagrammatic representation of redundant
pedal position sensors 20. The sensors 20 are coupled
through inputs 22 and are representative of many different
driver controls that may demonstrate the demand for power.
In addition, the electronic control unit 14 includes inputs 26a
and 26b for detecting throttle position. A variety of ways for
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providing such indications are diagrammatically represented
in FIG. 1 by a first throttle position sensor 24a and a
redundant second throtile position sensor 24b o obtain a
power output indication. As a result of the many inputs
represented at 19, 22, 264 and 26b, the electronic controller
14 provides outputs for limiting output power so that the
output power does not exceed the power demand. A variety
of outputs are also diagrammatically represented in FIG. 1
by the illusirated example of inputs to a throttle control unit
28 that in turn powers an actuator and motor interface 30 for
displacing the throttle plate 34. For example, an actuator and
interface may comprise redundant drive motors powering a
gear interface to change the angle of the throttle plate 34 in
the throttle body 36.

Likewise, the responsive equipment, such as a motor, may
also provide feedback. For example, the motor effort sensor
38 or the throttle position sensors 24a and 245 may provide
feedback to the throttle control unit 28, as shown at 37, 27a
and 27b, respectively, to determine whether alternative
responses are required or to maintain information for service
Or repair.

Referring to FIG. 2, a flow chart depicting a method of
providing electronic throttle servo overheat protection in
accordance with one embodiment of the present invention is
illustrated. In operation, the preferred method of the present
invention is initiated at step 40 and immediately proceeds to
step 42. In step 42, the controller preferably determines if the
control effort has been more positive than a predetermined
limit for at least a predetermined time period. Typically, an
cffort limit of approximately +6 volis and a contiguous time

interval of about 300 milliseconds are used. Obviously, these 3

values may vary as required. If the predetermined threshold
has been exceeded, then the sequence proceeds to step 44.

A hold open mode is initiated at step 44 and the imme-
diately continued in step 46. In step 46, the controller

preferably determines if it has called for the hold open mode 4

for less than a hard open time period. A person skilled in the
art understands that the hard open time period may depend
upon the voltage applied to the motor. For example, a given
servo motor would not overheat under the following con-
ditions:

Positioning Effort (volts) Duration (seconds)

18 10
16 12
14 18
12 32
10 62
9 82
8 128
7 219
6 445
5 indefinite

These operating conditions may keep a motor al less than a 3

threshold temperature to prevent overheating. For example,
a threshold temperature may be 220 degrees Celsius.

If the throttle plate has been in a hold open mode for less
than the hard open time period, then the sequence proceeds
to step 48. In step 48, the controller preferably applies a
maximum opening control effort to the motor. In the hold
open mode, a typical maximum opening control effort has a
magnitude of +14.5 volts. Obviously, the magnitude of the
effort may vary as required. Then, the sequence returns to
step 46. If the throttle plate has been in the hold open mode
for longer than the hard open time period, then the sequence
proceeds 1o step 50.
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In step 50, the controller preferably reduces the opening
control effort applied to the motor to a moderate opening
control effort. The moderate opening control effort can be
applied to the motor for an indefinite period of time without
permitting the motor to overheat. Typically, the moderate
opening cffort has a magnitude of approximately +5 volts.
Then, the sequence returns to step 42.

Thus, the following sequence typically occurs when the
controller is in the hold open mode. First, the system detects
that it should go into the hold open mode. Then, full voltage
is applied to clear or crush any small debris obstructing
movement of the throttle plate. The voltage is reduced to
approximately +3 volis to prevent the motor from overheat-
ing.

If in step 42 the effort has not been more positive, then the
sequence proceeds to step 52. In step 52, the controller
preferably determines if the control effort has been more
negative than a predetermined limit for at least a predeter-
mined time period. Typically, an effort limit of approxi-
mately -6 volts and a contiguous time interval of about 300
milliseconds are used. If the predetermined threshold has
been exceeded, then the sequence proceeds to step 54.

A hold close mode is initiated in step 54 and then
immediately continued in step 56. In step 56, the controller
preferably determines whether it has called for a hold close
mode for less than a hard close time period. A typical time
period is approximately 30 milliseconds. If the throttle plate
has been in the hold close mode for less than the hard close
time period, then the sequence proceeds to step 58.

In step 58, the controller applies a maximum closing
control effort to the motor. In the hold close mode, a typical
maximum closing control effort has a magnitude of -14.5
volts. Then, the sequence returns to step 56. If the throttle
plate has been in the hold close mode for longer than the
hard close time period, then the sequence proceeds to step
60.

In step 60, the controller reduces the closing control effort
applied to the motor to a moderate closing control effort. The
moderate closing control effort can be applied to the motor
for an indefinite period of time without permitting the motor
to overheal. Typically, a moderate control effort of approxi-
mately -5 volts is applied to the motor. Then, the sequence
returns to step 52.

Thus, the following sequence typically occurs when the
controller is in the hold close mode. First, full voltage is
applied to clear or crush any small debris obsiructing throttle
plate movement. Then, approximately -5 volts is applied to
hold the plate against the close stop for a period of time
determined by the method of the present invention. A
voltage approximately equal to -5 volts typically prevents
the motor from overheating. Then the sequence returns to
step 52.

If in step 52 the effort has not been more negative than a
predetermined limit for a given time period, then the
sequence proceeds to step 62. In step 62, the controller
initiates a control normal mode. Subsequently, the sequence
immediately proceeds to step 64 in which the controller
controls the throttle plate normally. The sequence then
returns to step 42.

The present invention thus achieves an improved and
reliable electronic throttle servo overheal protection system
by monitoring when the closing or opening control effort
exceeds a threshold for a given amount of time. In this way,
the present invention allows full control effort while pre-
venting overheat conditions. Additionally, the present inven-
tion does not cause mechanism failure or require significant
and costly added robustness to the mechanism.

0120



US 6,763,804 B2

5

From the foregoing, it can be seen that there has been
brought to the art a new and improved electronic throttle
servo overheat protection system. It is to be understood that
the preceding description of the preferred embodiment is
merely illustrative of some of the many specific embodi-
menis that represent applications of the principles of the
present invention. Clearly, numerous and other arrange-
ments would be evident to those skilled in the art without
departing from the scope of the invention as defined by the
following claims.

What is claimed is:

1. A method for controlling a positioning device of an
internal combustion engine, the method comprising the steps
of:

providing an electric motor for actuating the positioning

device;

commanding the positioning device to change to a com-

manded position;

detecting a control effort required to change to said

commanded position;

determining whether said control effort exceeds a thresh-

old for a predetermined time period; and

reducing said control effort when said control effort

exceeds said threshold for said predetermined time
period;

wherein commanding the positioning device to change to

said commanded position comprises at least one of
commanding the positioning device to open to a hold
open mode and commanding the positioning device to
dose to a hold close mode.

2. The method as recited in ¢laim 1, wherein said thresh-
old has an absolute value of 6 volts.

3. The method as recited in claim 1, wherein said prede-
termined time period is 300 milliseconds.

4. The method as recited in claim 1, further comprising
the step of applying a maximum control effort to the
positioning device for a hard open time period.

5. The method as recited in claim 4, wherein said maxi-
mum control effort is +14.5 volts.

6. The method as recited in claim 4, wherein said hard
open time period is 30 milliseconds.

7. The method as recited in claim 1, wherein the step of
commanding the positioning device to change to said com-
manded position, comprises commanding the positioning
device 1o close to said commanded position in a hold close
mode.

8. The method as recited in claim 7, further comprising
the step of applying a maximum control effort to the
positioning device for a hard dose time period.
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9. The method as recited in claim 8, wherein said maxi-
mum control effort is —14.5 volis.

10. The method as recited in claim 8, wherein said hard
close time period is 30 milliseconds.

11. A system for controlling a positioning device of an
internal combustion engine fo prevent overheal conditions,
the system comprising:

an electric motor for actuating the positioning device with

a control effort;

a control effort detector coupled to said electric motor and

intended to detect said control effort; and

a controller coupled to said electric motor and said control

effort detector, said controller including control logic
operative to command the positioning device to change
to a commanded position, detect a control effort
required to change to said commanded position, deter-
mine whether said control effort exceeds a threshold for
a predetermined time period, and reduce said control
effort when said conirol effort exceeds said threshold
for said predetermined time period;

wherein said controller further includes control logic

operative to command the positioning device to close to
said commanded position in a hold close mode.

12. The system as recited in claim 11, wherein said
threshold has an absolute value of 6 volts.

13. The system as recited in claim 11, wherein said
predetermined time period is 300 milliseconds.

14. The system as recited in claim 11, wherein said
controller further includes control logic operative to com-
mand the positioning device to open to said commanded
position in a hold open mode.

15. The system as recited in claim 14, wherein said
controller further includes control logic operative to apply a
maximum control effort 1o the positioning device for said
hard open time period.

16. The system as recited in claim 15, wherein said
maximum control effort is +14.5 volts.

17. The system as recited in claim 15, wherein said hard
open time period is 30 milliseconds.

18. The system as recited in claim 11, wherein said
controller further includes control logic operative to com-
mand application of a maximum control effort to the posi-
tioning device for a hard close time period.

19. The system as recited in claim 18, wherein said
maximum control effort is —14.5 volis.

20. The system as recited in claim 18, wherein said hard
close time period is 30 milliseconds.
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