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CLEANING BLADE MEMBER
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cleaning blade member.
More particularly, the present invention relates to a
cleaning blade member for removing a toner present on a toner
image bearing body, on which a toner image is formed for
subsequent transfer to a transfer material, such as a
photoconductor or a transfer belt in electrophotography.

2. Description of the Related Art

In the electrophotographicprocess, acleaningblade
for removing a toner is generally employed for repeated use
of anelectrophotographicphotoconductororatransferbelt.
As a cleaning blade member, polyurethane is used, because
polyurethane has satisfactory wear resistance, has
sufficient mechanical strength without addition of a
reinforcing agent, and is non-polluting. However, the
physical properties of polyurethane are known to be
temperature-dependent, thereby posing the problem that at
high temperatures, the cleaning blade wears.

Among cleaning bladés comprising polyurethane is a
cleaning blade composed of cured polyurethane having a
tensile strength at 50°C of 12 MPa or more, a tan & peak
temperature of 15°C or lower, and a hardness of 80° or less.

Such a cleaning blade under development is aimed at



effectively preventing the chipping of an edge portion in
a high temperature environment and showing satisfactory
cleaning properties in a broad temperature range, without
impairing cleaning properties in a low teméerature
environment (see Japanese Patent Application Laid-Open No.
2001-265190) .

Also available is ablade for an electrophotographic
apparatus, whichusesapolyurethane sheet obtainedbymixing
a bifunctional polyol having a number average molecular
weight of 1,000 to 3,000 and a trifunctional polyol having
a number average molecular weight of 92 to 980 at such a
ratio as to provide an average functional group number of
2.02 to 2.20, thereby forming a mixed polyol, mixing a
diisocyanate compound having an isocyanate group content
of 5to20% with the mixed polyol to form a prepolymer, mixing
a crosslinking agent, in such an amount as to provide an
OH group/NCO group equivalent ratio of 0.90 to 1.05, and
a reaction accelerator, in an amount of 0.01 to 1.0 part
by weight based on 100 parts by weight of the prepolymer,
with the prepolymer, and reacting the mixture (see Japanese
Patent Application Laid-Open No. 1997-274416).

However, these blades are not satisfactory,
particularly, in terms of wear resistance in a high
temperature environment, and further improvements in their
properties are desired.

Thepresentinventionhasbeenaccomplishedinlight

of the above-described circumstances. An object of the



present invention is to provide a cleaning blade member
excellent in wear resistance even in a high temperature

environment.

SUMMARY OF THE INVENTION

Afirst aspect of the present invention for attaining
the above object is a cleaning blade member comprising a
polyurethane formedbyusingapolyol consistingessentially
of apolycarbonatediol, apolyisocyanate, andacrosslinking
agent containing a short chain diol and a triol, the
polyurethane having a tensile strength at 60°C of 200 kg/cm?
or higher, and a tensile strength retention AT, represented
by the following equation, of 40% or more:

AT (%) = Teo/T10 x 100
where Tjp denotes a tensile strength at 10°C, and Tgy denotes
the tensile strength at 60°C.

A second aspect of the present invention is the
cleaning blade member according to the first aspect,
characterizedinthat thepolyurethanehasatensile strength
at 300% elongation at 60°C of 200 kg/cm® or higher.

A third aspect of the present invention is the
cleaningblade member according to the first or second aspect,
characterizedinthat the polyurethanehas apeak temperature
at tan & (1 Hz) of 10°C or lower.

A fourth aspect of the present invention is the

cleaning blade member according to any one of the first to



third aspects, characterized in that the short chain diol
and the triol are at such a weight ratio that the short chain
diol:triol = 50:50 to 95:5.

A fifth aspect of the present invention is the
cleaning blade member according to any one of the first to
fourth aspects, characterized by having an a value of 0.7
to 1.0.

A sixth aspect of the present invention is the
cleaning blade member according to any one of the first to
fifth aspects, characterized by further using a curing
retarder.

According to the present invention, a cleaning blade
member excellent in wear resistance even in a high
temperature environment (60°C) and usable for a long term
can be constituted of a polyurethane having a predetermined

tensile strength with the use of a polycarbonatediol.

DETAILED DESCRIPTION OF THE INVENTION

A cleaning blade member according to the present
invention will now be described in detail by embodiments.

The present invention is based on the following
findings: The cleaning blade member of the present
invention comprises a polyurethane formed by using a polyol
consisting essentially of a polycarbonatediol, a
polyisocyanate, and a crosslinking agent containing a short

chain diol and a triol. The polyurethane has a tensile



strength at 60°C of 200 kg/cm® or higher, preferably, 250
kg/cm® or higher, and has a tensile strength retention AT,
represented by the aforementioned equation, of 40% or more,
when the tensile strength at 10°C is designated as Tig, and
the tensile strength at 60°C is designated as Tgo. Because
of these features, the cleaning blade member has excellent
wear resistance even at high temperatures, and its long life
can be ensured. If the tensile strength at 60°C is less

than200kg/cm2,ortheATislessthan40%,thewearresistance

worsens.

The method of forming the polyurethane having the
predetermined tensile strength isnot limited. For example,
such a polyurethane can be formed by increasing the
proportion of the triol in the crosslinking agent, or
increasing the proportion of the polyisocyanate
incorporated.

Preferably, the polyurethane is formed by using a
curing retarder. This is because the polycarbonatediol
quickly reacts, and the use of a curing retarder lengthens
its pot life, thus improving its workability and stabilizing
itsquality. Nolimitationis imposedonthe curingretarder,
but phosphates such as monobutyl phosphate and catalysts
with retardant activity, such as amine-based compounds, can
be named. The proportion of the curing retarder is not
limited, but the curing retarder is preferably used in an
amount of 0.01 to 1 part by weight based on 100 parts by

weight of the polyol.



The polyurethane preferably has a tensile strength
at 300% elongation at 60°C of 200 kg/cm? or higher. If this
tensile strength is less than 200 kg/cm?, the wear resistance
is so poor that after passage of a small number of transfer
sheets, the edge of the cleaning blade chips, or an image
failure, such as a white patch, occurs.

The polyurethane preferably has a peak temperature
at tan 8 (1 Hz) of 10°C or lower. If the peak temperature
is higher than 10°C, the rubbery nature is lost in a low
temperature, low humidity environment, and ‘the cleaning
blade is very liable to chipping.

The permanent elongation of the polyurethane is
preferably 2.5% or less. If the permanent elongation is
greater than 2.5%, the permanent set of the edge portion
of the cleaning blade during use is so great that the linear
pressure drops, thereby deteriorating the cleaning
performance.

The cleaning blade member of the present invention
is formed by using a polyol consisting essentially of a
polycarbonatediol, a polyisocyanate, and a crosslinking
agent containing a short chain diol and a triol.
Polycarbonatediol is used as the polyol. The
polycarbonatediol is obtained by reacting a diol component
and a dialkyl carbonate. The diol component {(base diol)
is not limited, but includes, for example, butanediol,
pentanediol, hexanediol (HD), methylpentanediol,

nonanediol (ND), and methyloctanediol (MOD). Two or more



of these diols may be used as a mixture.

In the present invention, a polyol other than the
polycarbonatediol can be used concomitantly in such a range
as not to impair the effect of the present invention. If
the concomitant use is effected, the content of the
polycarbonatediol in the polyol is 100 to 30% by weight.
Examples of the other polyol are polyesterpolyols obtained
by dehydration condensation between a dibasic acid, such
as adipic acid, and the same diol component as described
above, and caprolactone-based polyols.

The proportion of the polyol incorporated is
preferably 60 to 80% by weight in the polyurethane.

The polyisocyanate to be reacted with the polyol is
preferably that having a molecular structure which is
relatively not rigid. Examples of the polyisocyanate are
4,4’ -diphenylmethane diisocyanate (MDI), 2,6-toluene
diisocyanate (TDI), and 1,6-hexane diisocyanate (HDI).
Particularly preferred is MDI. The proportion of the
polyisocyanate incorporated is preferably 30 to 80 parts
by weight based on 100 parts by weight of the polyurethane.
If the proportion is less than 30 parts by weight,
insufficient tensile strength may result. If the
proportion is more than 80 parts by weight, the peak
temperature at tand is too high, or the permanent elongation
is too great.

The a value is preferably 0.7 to 1.0. The a value

is a value represented by the equation described below. If



the a value is larger than 1.0, the hydroxyl groups of the
crosslinking agent remain, so that the photoconductor or
the like in contact with the cleaning blade is contaminated.
If the a value is smaller than 0.7, the crosslinking density
is too low, thus resulting in insufficient strength, or
deactivation of the remaining isocyanate may take time,
contaminating the photoconductor.

o value = (Number of moles of the hydroxyl groups of the
crosslinking agent)/(Number of moles of the isocyanate

groups remaining after the reaction between the polyol and
the polyisocyanate)

There is no limitation on the short chain diol, but
it is preferred that at least one of propanediol (PD) and
butanediol (BD) is present. Typically, the propanediol is
1,3-propanediol, and the butanediol is 1, 4-butanediol.
Although 1, 3-propanediol and 1, 4-butanediol are preferred
in terms of performance and cost, they are not restrictive.
Nor is any limitation imposed on the triol, and its examples
include short chain triols such as trimethylolethane (TME)
and trimethylolpropane (TMP), and caprolactone-based
triols represented by the formula indicated below and having
larger molecular weights than the short chain triols (i.e.,
triols synthesized from e-caprolactone, for example, those
with a number average molecular weight of 400 to 1,000).
Of course, the short chain diol and the triol may each be
a mixture of two or more of the above-mentioned diols and

triols. The proportion of the essential components of the



crosslinking agent incorporated is not limited, but it is

preferred that the weight ratio of these components is short

chain diol:triol = 50:50 to 95:5. If the content of the

triol is low, the permanent elongation will be too great.

If the triol content is too high, the tan & will increase

excessively, and chipping will occur easily.
O——C(CH,)sO+H

Il L

o

o 1 )

R—O-—C(CH,)sO1+H

\\ Il I
0

O—1—C(CHy)sO1+H
Il n
o}

(R: alkyl)

The above-described polycarbonatediol and
crosslinking agent are blended with the polyisocyanate and
curing retarder, followed by reacting them, to produce
polyurethane. The reactioncanbeperformedusingageneral
manufacturing method for polyurethane, such as the
prepolymer process or the one-shot process. The prepolymer
process is preferred for the present invention, since it
obtains polyurethane excellent in strength and wear
resistance. However, no limitation is imposed on the
manufacturing method.

The present inventionwillnowbedescribedin further
detail based on the following examples, whichinnoway limit

the present invention.



Example 1:

Polycarbonatediol (100 parts by weight) with a
molecular weight of 2,000 using 1, 6-hexanediol (1, 6HD) as
a base diol, 40 parts by weight of MDI, and a
1,3-propanediol/trimethylolethane mixture (80/20) as a
crosslinking agent in such an amount as to give an a value
of 0.95 were mixed. Further, 0.05 part by weight of MP-4
(monobutyl phosphate) of DAIHACHI CHEMICAL INDUSTRY was
added as a curing retarder. The mixture was reacted to form
a polyurethane, fromwhich a test sample and a cleaning blade
were produced. The content of the polycarbonatediol in the
polyurethane was about 60% by weight.

Example 2:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that a
caprolactone-based triol having a molecular weight of 500
was used instead of the trimethylolethane.

Example 3:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that a
caprolactone-based triol having a molecular weight of 800
was used instead of the trimethylolethane.

Example 4:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that a mixture of
equal amounts of a polycarbonatediol withamolecular weight

of 2,000 using 1, 6-hexanediol as a base diol and a polyester

10



diol with a molecular weight of 2,000 obtained from a
1,9-nonanediol/2-methyl-1,8-octanediolmixtureandadipic
acid was used instead of the polycarbonatediol. |
Example 5:

A tgst sample and a cleaning blade were produced in
the same manner as in Example 4, except that a
caprolactone-based triol having a molecular weight of 800
was used instead of the trimethylolethane, and that the
amount of MDI was 50 parts by weight.

Example 6:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that a mixture of
equal amounts of a polycarbonatediol withamolecular weight
of 2,000 using 1, 6-hexanediol as a base diol and a
poly-g¢-caprolactone-based diol with a molecular weight of
2,000 was used instead of the polycarbonatediol, and that
the amount of MDI was 50 parts by weight.

Example 7:

A test sample and a cleaning blade were produced in
the same manner as in Example 6, except that a
caprolactone-based triol having a molecular weight of 800
was used instead of the trimethylolethane.

Comparative Example 1:

A test sample and a cleaning blade were produced in

the same manner as in Example 1, except that a

poly-e-caprolactone-based diol with a molecular weight of

2,000 was used instead of the polycarbonatediol, and that

11



a 1,4-butanediol/trimethylolpropane mixture (80/20) was
used instead of the 1,3-propanediol/trimethylolethane
mixture (80/20).

Comparative Example 2:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that a polyesterdiol
withamolecularweight of 2,000 0obtained from1l, 9-nonanediol
and adipic acid was used instead of the polycarbonatediol.
Comparative Example 3:

A test sample and a cleaning blade were produced in
the same manner as in Example 1, except that the amount of
MDI was 35 parts by weight.

Test Example 1:

The test samples of the Examples and the' Comparative
Examples were each measured at 23°C for rubber hardness (Hs)
in accordance with JIS K6253, Young’s modulus in accordance
with JIS K6254 at 25% elongation, tensile strength at 100%
elongation (100% modulus), tensile strength at 200%
elongation (200% modulus), tensile strength at 300%
elongation (300%modulus), tensilestrengthandelongation
at breakage in accordance with JIS K6251, tear strength in
accordance with JIS K6252, and 100% permanent elongation
in accordance with JIS6262, and also measured for rebound
resilience (Rb) at 25°C by Lupke rebound resilience tester

in accordance with JIS K6255. The tan 6 was measured at

1 Hz by Seiko Instruments’ thermal analysis apparatus EXSTAR

6000 DMS Viscoelasticity Spectrometer to determine the peak

12



temperature. Moreover, the tensile strength and the
tensile strength at 300% elongation were also measured at

10°C to 60°C to evaluate their temperature dependence. The

results are shown in Tables 1 and 2.

'
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The cleaning blades in the Examples and the
Comparative Examples were eachmountedonanacceleration
test apparatus (an apparatus in which the blade is
installed for an organic photoconductor, without
involvement by a toner, at a pressure and an angle of
contact comparable to those in an actual machine, and
which is continuously rotated at a peripheral speed of
100 to 300 rpm), and brought into contacf with the
photoconductor. Theaccelerationtestapparatuswasrun
at room temperature (about 25°C) for a period of time
corresponding to the passage of 30,000 A4-size PPC sheets
in portrait orientation (i.e., about 10 hours). Then,
the edge of the cleaning blade was observed under
magnification by a video microscope. The results are
shown in Tables 1 and 2.

The cleaning blades of EXamples 1 to 7, which had
a tensile strength at 60°C of 200 kg/cm® or more, and
a tensile strength retention AT of 40% or more, were found
to be minimal in the wear width and almost free from
chipping, and were thus found to be usable satisfactorily
for a long term. On the other hand, Comparative Example
1 with AT of less than 40% underwent chipping, and showed
a large wear width. In Comparative Example 2 having a
tensile strength at 60°C of less than 200 kg/cm?, and
AT of less than 40%, and in Comparative Example 3 using

polycarbonatediol as the polyol and having AT of less

than 40%, no chipping occurred, but a great wear width

20



was observed.

While the present invention has been described
by the above embodiments, it is to be understood that
the invention is not limited thereby, but may be varied
or modified in many other ways. Such variations or
modifications are not to be regarded as a departure from
the spirit and scope of the invention, and all such
variations and modifications as would be obvious to one
skilled in the art are intended to be included within

the scope of the appended claims.
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What is claimed is:

1. A cleaning blade member comprising a polyurethane
which is the reaction product of polyol consisting
essentially of polycarbonatediol, polyisocyanate, and
crosslinking agent containing short chain diol and
triol, said polyurethane having tensile strength at 60°C
of 200 kg/cm® or higher, and a tensile strength retention
AT, as represented by the following equation, of 40% or
more:
AT (%) = Tgo/T10 x 100
where Tjpdenotesatensilestrengthat 10°C, andT¢gcdenotes

the tensile strength at 60°C.

2. A cleaning blade member according to claim 1,
wherein the polyurethane has a tensile strength at 300%

elongation at 60°C of 200 kg/cm? or higher.

3. A cleaning blade member according to claim 1,
wherein the polyurethane has a peak temperature at tan

6 (1 Hz) of 10°C or lower.

4, A cleaning blade member according to claim 1,
wherein the short chain diol and the triol are present
in a weight ratio of short chain diol:triol of 50:50 to

95:5.
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5. A cleaning blade member according to claim 1,

which has an a value of 0.7 to 1.0.

6. A cleaning blade member according to claim 1,
wherein the polyurethane further comprises curing

retarder.

7. A cleaning blade member according to claim 2,
wherein the polyurethane has a peak temperature at tan

O (1 Hz) of 10°C or lower.

8. A cleaning blade member according to claim 2,
wherein the short chain diol and the triol are present
in a weight ratio of short chain diol:triol of 50:50 to

895:5.

9. A cleaning blade member according to claim 3,
wherein the short chain diol and the triol are present
in a weight ratio of short chain diol:triol of 50:50 to

95:5.
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ABSTRACT

A cleaning blade member comprising a polyurethane formed
by using a polyol consisting essentially of a

polycarbonatediol, a polyisocyanate, and a crosslinking
agent containing a short chain diol and a triol, the
polyurethane having a tensile strength at 60°C of 200
kg/cm? or higher, and a tensile strength retention AT,
represented by the following equation, of 40% or more:

AT (%) = Teo/Ti0 x 100
where Tiodenotesatensilestrengthat 10°C, and T¢gdenotes

the tensile strength at 60°C.
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(57)Abstract:

PROBLEM TO BE SOLVED: To lessen the contamination of a metal mold, to enable iterative parting from the
mold and to prevent the adhesion of a parting material by using a polyurethane sheet obtd. by adding specific
amts. of a crosslinking agent and reaction accelerator to a prepolymer consisting of a specific compsn.
SOLUTION: The prepolymer is formed by mixing the diisocyanate compd. of the amt. at which the content of
isocyanate -groups attains 5 to 20% with the polyol mixture formed by mixing bifunctional high—polymer polyol
having a number average mol.wt. of 1000 to 3000 and trifunctional polyol having a number average mol.wt. of 92
to 980 in such a manner that the average functional group number attains 2.02 to 2.20. While uncured
polyurethane is prepd. by continuously mixing the crosslinking agent of the atm. at which the equiv. ratio of OH
groups/NCO groups is 0.90 to 1.05 and the reaction accelerator of 0.01 to 1.0 pts.wt., more preferably 0.05 to
0.5 pts.wt. per 100 pts.wt. prepolymer at prescribed ratios with the prepolymer, the uncured polyurethane is
cast into the high—temp. metal mold and is cured, by which a polyurethane sheet is obtd.
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USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
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— - Examiner Name
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TOTAL AMOUNT OF PAYMENT | ($)
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METHOD OF PAYMENT (check all that apply)
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Deposit Account Deposit Account Number; 08/3440

Deposit Account Name:
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under 37 CFR 1.16 and 1.17 Credit any overpayments
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
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3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
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Total Sheets Extra Sheets
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O tre aftorneys/agents associated with Customer Number
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practitioners assoclated with a customer number,

The reasons for this request are:

Please withdrew me as attorney or agent for the above identified patent application, and
O allthe attorneys/agents of record.
] the attomeys/agents (with registration numbers) listed on the attached paper(s), or

]

The responsible Attorney for the parent cases in Japan has asked that | tum prosecution over to Mr. Brian A. Gomez
atthe Customer Number shown below. Mr. Gomez was previously an sssociate of my firm and therefore continues
to be an attomey of record on these cases. Mr. Gomez has obtained his own Customer Nurnber and will continue
prosecution of these cases.

CORRESPONDENCE ADDRESS

1. [ The comespondence address is NOT affected by this withdrawal,

2 Change the correspondence eddress and direct all future correspondence to;

E The address associatad with Customer Number: 54884
.
OR
Firm or
O Individual Name
Address
Chy | State ! lZ|P |
Country | .
Telephons / \ \ \ ) | Emall |
1
Signature | . ]@'\MIW\-)\
NS R
Name Donald W. Nuntley / Registration No. 24,673
Date L& nw Telephone No. (302) 426-0810

daie of @ ime pariod for

NOTE: Withdrawal Is effactive when g
88 or

salbla gxtenslon

riod, the
This collaction of hfermetion s raquired by 37 CFR 1.38. The irformetion s

pproved rather than whan racaived. Unlesa there are at teast 30 days between approval of withdrawal and the oxpiration
uast 10 withdraw la normally d!

ved.

to obtain or relain 8 banam by the public which is lo fHe (and by the USPTO to

required
process) an application. Confidenilality la govamed by 36 U.S.C. 122 and 37 CFR 1.11 ang 1.14. This sofaction i3 estimated to take 12 minutes to compiale, Including

Galnering. preparing, snd submiting the compiated sppilostion
time you require fo compiete this form antdfor suggastans fr re

form 1o the USPTO. Yima will vary depending upon the indlvidua! cawo. Any commanta on the amaunt of
duting Whis burden. should be sent to the Cidel Infarmatian Ofcer, U.S. Patent and Tragemark Offies, U.S.

Dapantment of Commerce, P.O. Bax 1450, Alexandria, VA 223131460, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADORESS., SEND TO:
Commlsstoner for Patents, P.O. Box 1450, Aleaandris, VA 223131450

If you need assistance In completing the form, call 1-800-~PT0-9199 and select option 2.




FUN-28-2086 15:28 From:GOMEZ IPO LLC

3823518456

RECEIVED

o-GENTRAL FAXCENTER  , .,

JUN 2 8 2006

PTO/SB/21 (08-04)

Approved for use through 07/31/2006. OMB 0651-0031

us. Paien( and Teademark Oﬂu.u U. 5 DEPARTMCNT OF COMMERCE

App"c""w" Number SEE REMARKS BELOW
TRANSMITTAL Filing Date
FORM First Named invantor
Art Unit
| Examiner Name
(to bo usad for all comaspandsnce aiter untial filing)
Attomey Dockat Number -
Tolal Number of Pages in This Submiasion |20
ENCLOSURES  (Check all that apply)

frreere——

00 do.

Fee Transmittal Form

D Foe Allached

Amandmani/Raply

D After Final

D Affidavits/declaration(s)
Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

Certifiad Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application
Reply o Missing Parts
under 37 CFR 1.52 or 1.53

LOUROO OO

Drawing(s)

Licensing-related Papers

Petition

Petition to Convert to @

Provisional Application

Powaer of Atomey, Revocation
Changa of Correspondence Address

Temminal Dis¢lgimer
Requasi for Refund
CD, Number ot CD(s)

l | Landscape Table on CD

LOU0O OO

After Allowance Communication to TC
Appeal Communication to Board
of Appeals and Intarferences

Appoal Communication to TC
{Appoal Notice, Brief, Reply Bricf)

Proprietary Information

Status Letter

Other Enclogure(s) (plaaze Idantify
below):

|_Remarks |

This Reply to Office Action is being fited via facsimila to facsimile number 571-273-8300.

19 forms accompany this general transmilla form, Please call 302-351-3323 with any
questions.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name ;
Gnmer International Patent
e W%%?M/
Printed name
Brian A. Gomez
Date Reg. No.

44,718

Jure 2% P 2V

-

CERTIFICATE OF TRANSMISSION/MAILING

'\

tha date shown balow:

| hereby cerify that this correspondence is being facsimile transmitted (o the USPTO or deposited with the Linited States Postal Service with
sufficlent postage as first class mail in an gnvelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandna, VA 22313-1450 on

Signatury

UWM?‘%WM_ ,

Qyped or printad nama

Brian A. Gomez

oste (T 28,206 )

This colloction of information is required by 37 CFR 1.5, The Information is requirad {6 obtain or retain a henett by (he public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.8 C 122 and 37 CFR 1.11 and1.14. This collechon is estimuted to 2 hours to complete, Including
gathering, prepenng, end submilting the complated apphication form te the USPTO Time will vary depending upon the individual case. Any comments on the
amoum of time you require 1o complete tus farm and/or suggesstions for reducing this burtien, should be sent to tho Chief Information Officer, U.S. Patent and
Tragemark Office, U.8. Depatiment of Commierce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES QR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1460,

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

PAGE 1/20* ROVD AT 6128/2006 4:26:25 PM [Eastern Daylight Time)* SVR:USPTOEFXRF-117 * DNIS:2738300* CSID:3023518436 * DURATION (mm-ss):06-30



RECEIVED

JUN-28-2086 15:38 From:GOMEZ IPO LLC 30823518456 To: UHENTRAL FAX CENTER P.10-20

JUN 2 8 2006

PTO/SB/122 (01-08)

Approved for use through 12/31/2008. OMB 0851-0036

U.S. Patent and Trademark Office; U.S. DEPARTMENT QF COMMERCGE

Under the Peperwork Reduction Act ot 1995, no persona ane required 1o respond to a collection of informalion unless it displays a valia OMB conlicl number.

/ Application Number 11/147.51¢
CHANGE OF BP -
e 8, 2005
CORRESPONDENCE ADDRESS | Filng Date June
Application First Named Inventor Masahiro Omori
. 1711
Address to: Art Unit
iS8i for Patent
g%‘?’gﬁ: ago e Examiner Name Rabon A. Sergent
Alexandria, VA 22313-1450 .
\ Attorney Docket Number | Hokushin-10 J

Pigase change the Correspondence Addrass for the above-identified patent application to:

The address associated with
Customer Number: 54884

OR

[:] Firm or

Individual Name

Address
City ’ State Zip
Country

" Telephone Email

This form cannot be used to change the data associated with a8 Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change™ (PTO/SB/124).

| am the:
Applicant/inventor

Assignee of recard of the entire interest.
Statement under 37 CFR 3.73(b) Is enclosed. (Form PTO/SB/96).

Attormey or agent of record. Registration Number 44,718

OO0

Registered practitioner namead in the application transmittal letter in an application without an
executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number,
) )

Signature .
__ p
Trx ped or primeé’rlan A. Gomez 7
ame ’
Date June 28, 2008 Telephone, o, as1 3323

NOTE: Signatures of all the inventors or assignees of record of the entire intarast or thatr representative(s) are required  Submit myuliplo
farms if more than one signature is required, eee below”.

Tolal of forms are submitted.

This colloction of information is required by 37 CFR 1.33. The informgtion is required to obtain oF retain a benafit by the public which ia tn file (and by the USPTO
1o prowoss) an application. Confidentiality is governed by 35 U.S.C. 122 aend 37 CFR 1.11 and 1.14. This collaction is éstimated to take 3 minutee to complete,
including gatharing, preparing, and submitting the completed application form 1o the USPTQ. Time will vary depending upon tha individual case Any conmients on
tha amount of ime you require t¢ complete this form andfor suggestions for requcing this burcen, shoukd be sert to the Chief Information Officer, U § Palenl ang
Trademark QOffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0O-9199 and seloct option 2.

PAGE 10120 * RCVD AT 6/28/2006 4:26:25 PM [Easten Daylight Time] * SVR:.USPTO-EFXRF-117 * DNIS:2738300 * CSID: 3023518436 * DURATION (mm-55):06-30



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.0. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

COPY MAILED

HUNTLEY & ASSOCIATES
1105 NORTH MARKET STREET NOV 0 3 2006
&O'ﬁgxggcsm DE 19899-0948
ILMINGTOR, ' | OFFICE OF PETITIONS
In re Application of
OMORI, et al. :
Application No. 11/147,519 : DECISION ON PETITION
Filed: June 8, 2005 ’ : TO WITHDRAW
Attorney Docket No. Hokushin-10 : FROM RECORD

This is a decision on the Request to Withdraw as attorney or agent of record under 37 C.F.R. § 1.36(b), filed March
27, 2006. *

The request is NOT APPROVED.

A grantable request to withdraw as attorney/agent of record must be signed by every attomey/agent seeking to
withdraw or contain a clear indication that one attorney is signing on behalf of another/others. A request to .
withdraw will not be approved unless at least 30 (thirty) days would remain between the date of approval and the
later of the expiration date of a time to file a response or the expiration date of the maximum time period which can
be extended under 37 C.F.R. § 1.136(a). ' '

The Office cannot approve the request at this time since the reasons provided do not meet any of the. conditions
under the mandatory or permissive categories enumerated in 37 CFR 10.40. Section 10.40 of Title 37 of the Code of
Federal Regulation states, “[a] practitioner shall not withdraw from employment in a proceeding before the Office
without permission from the Office[.]” More specifically, 37 CFR 10.40 states, “[i]f paragraph (b) of this section is
not applicable, a practitioner may not request permission to withdraw in matter pending before the Office unless
such request or such withdrawal is” for one the permissive reasons listed in 37 CFR 10.40(c). The reasons set forth
in the request, “attorney for parent case requests transfer of prosecution to another attorney” does not meet any of
the conditions set forth in 37 CFR 10.40.

A proper change of address was filed by attorney/agent of record Brian Gomez on June 28, 2006. Accordingly,
future communications from the Office will continue to be directed to the below-listed address until otherwise

notified by applicant.

Telephgne inquiries concerning this decision should be directed to the undersigned at 571-272-7253.

Monica A. Graves
Petitions Examiner
Office of Petitions

cc: GOMEZ INTERNATIONAL PATENT OFFICE, LLC
1501 N. RODNEY STREET, SUITE 101
WILMINGTON DE 19806



PTC/SB/BG (Q1-08)
Approved for use through 12/31/2008. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).

| hereby appoint:
X Practitioners associated with the Customer Number:
OR 54884
O Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used).
Name Registration Name Registration
Number T Number

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

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

E Practitioners assaciated with the Customer Number:

OR

Firm or
0 Individual Name

Address

City | State ZIP
Country

54884

Telephone | Email

Assignee Name and Address:

HOKUSHIN CORPORATION

3-6, Shitte 2-chome, Tsurumi-ku, Yokohama-shi
Kanagawa 230-0003

JAPAN

A caopy of this form, together with a statement under 37 CFR 3.73(b} (Form PTO/SB/26 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b} may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whosc signaturc and title is supplied below is authorized to act on behalf of the assignee

. I
Signature %’Z@W /,),- . EYihgn Date December 4, 2006
Name Katsuyosﬂi ICHIKAWA Telephone 81 45 581 5451
Title President, CEQ & COO

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which Is 1o file (and
hy the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form fo the USPTO. Time will vary depending upon the individual case. Any
commenis on the amount of lime you require to compleie this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
LS. Patent and Trademark Office, U.S. Department of Commerce, P.0O. 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-F TO-9199 and select cption 2.




PTO/SBI96 (09-04)
Approved for use through 07/31/2006. OMB 0651-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persans are reqguired to respand to a collection of information unless it displays a valid OMB control number,

STATEMENT UNDER 37 CFR 3.73(h)

Applicant / Patent Owner: Hokushin Corporation .

Application No./Patent No.: 11/147 519 Filed / Issue Date: 6/8/05

Entitled: Cleaning blade member

Hokushin Corporation a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc.)

states that it is:
1. I the assignee of the entire right, titie, and interest: or
2. [ an assignee of less than the entire right, titie and interest.
The extent {by percentage of its ownership interest is %
In the patent application/patent identified above by virtue of sither:

A.[{ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recarded

in the United States Patent and Trademark Office at Reel 016957, Frame 0947, or for which a copy
thereof is attached.

OR
B. {1 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as
shown below:
1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From; To:
The document was recarded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. From; To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[] Additional documents in the chain of title are listed on a supplemental sheet.

[0 Copies of assignments or other documents in the chain of title are attached.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, If the assignment is to be recorded in the records of the USPTO. See
MPEF 302.08]

The undersigned (WWS authorized to act on behalf of the assignee.
,% . [2-5p -2 vqg,

VSingaMr’e i

Date
Brian A. Gomez (302) 351-3323
Printed or Typed Name Telephone Number
Attorney, Registration Number 44 718 Docket No.: Hokushin-10
Title

This collection of information is required by 37 GFR 3.73(b). The infamnation is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process} an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated fo take 12 minutes to
complete, including gathering, preparing and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and / or suggestions for reduging this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissicner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

if you need assistance in completing the form, call 1-800-PTO-8199 and select oplion 2.



Electronic Acknowledgement Receipt

EFS ID: 1409120
Application Number: 11147519
International Application Number:
Confirmation Number: 7299

Title of Invention:

Cleaning blade member

First Named Inventor/Applicant Name:

Masahiro Omori

Customer Number:

54884

Filer:

Brian Ashley Gomez

Filer Authorized By:

Attorney Docket Number: Hokushin-10

Receipt Date: 30-DEC-2006

Filing Date: 08-JUN-2005

Time Stamp: 12:32:20

Application Type: Utility
Payment information:
Submitted with Payment no
File Listing:
Dﬁﬁ;mbgrnt Document Description File Name File Size(Bytes) Pal\:ltu/l.tziip (ifzg:?.)
1 Power of Attorney Hokushin_10.pdf 81365 no 2

Warnings:




Information:

Total Files Size (in bytes): 81365

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

New Applications Under 35 U.S.C. 111

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

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

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




UNITED STATES PATENT AND TRADEMARK OFFIGE

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

P.C. Bax 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOV

| AappLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMEDAPPLICANT |  ATTY.DOCKETNOJ/TITLE |
11/147,519 06/08/2005 Masahiro Omori Hokushin-10

: CONFIRMATION NO. 7299
54884

(MR R R nana A manaymm
GOMEZ INTERNATIONAL PATENT OFFICE, LLC : . |
1501 N. RODNEY STREET 0C000000021912051
SUITE 101

WILMINGTON, DE 19806

Date Mailed: 01/09/2007

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/30/2006.

e The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

ALMAZ TESFAI 0 '
PTOSS (703) 308-94 54 EXT 14
OFFICE COPY



UNITED STATES PATENT AND TRADEMARK QFFICE

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

P.O. Box 1450

-+ Alexandna, Viginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FrstnameEDAPPLICANT | ATTY.DOCKETNO.TITLE |
11/147,519 06/08/2005 Masahiro Omori Hokushin-10

CONFIRMATION NO. 7299

A NN A ER

*0C000000021912070*

54884

GOMEZ INTERNATIONAL PATENT OFFICE, LLC
1501 N. RODNEY STREET

SUITE 101

WILMINGTON, DE 19806

Date Mailed: 01/09/2007

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/30/2006.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

7

ALMAZ TESFAI é)
PTOSS (703) 308-945D EXT 1

OFFICE COPY



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/147,519 06/08/2005 Masahiro Omori Hokushin-10 7299
54884 7590 03/18/2008 | EXAMINER |

GOMEZ INTERNATIONAL PATENT OFFICE, LL.C
1501 N. RODNEY STREET

SUITE 101

WILMINGTON, DE 19806

GILLESPIE, BENJAMIN

| ART UNIT | PAPER NUMBER |
1796
| MAIL DATE | DELIVERY MODE |
03/18/2008 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)



Application No. Applicant(s)

11/147,519 OMORI ET AL.
Office Action Summary Examiner ArtUnit

BENJAMIN J. GILLESPIE 1796

-- 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) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

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

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

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

Status

1)X] Responsive to communication(s) filed on 08 June 2005.
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 parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-9 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-9 is/are rejected.
7)[] 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)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 6/8/2005. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20080311



Application/Control Number: 11/147,519 Page 2
Art Unit: 1796

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. A nonstatutory obviousness-
type double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the
reference claim(s) because the examined application claim is either anticipated by, or
would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d
1428, 46 USPQ2d 1226 (Fed. Cir. 1998); 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 Ornum, 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).

2. A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d) may be used to overcome an actual or provisional rejection based on a
nonstatutory double patenting ground provided the conflicting application or patent either
is shown to be commonly owned with this application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement.

3. 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 with
37 CFR 3.73(b).

4. Claims 1-3, 6-7 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims 1-5 of copending
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Application No. 11/173,050. Although the conflicting claims are not identical, they are
not patentably distinct from each other because both applications are drawn to cleaning
blades comprising polyurethane that is the reaction product of polycarbonate diol,
diisocyanate, and a mixture of low molecular weight diol and triol. This is a provisional
obviousness-type double patenting rejection because the conflicting claims have not in
fact been patented.
Claim Rejections - 35 USC § 103
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 103(a)

that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(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.

5. Claims 1-5, and 7-9 are rejected under 35 U.S.C. 103(a) as obvious over Watabe
et al (‘887) in view of Yokota et al (‘173) and Nakayama et al (‘088). Watabe et al teach
polyurethane based cleaning blades comprising the reaction product of polyester polyol,
diisocyanate, and low molecular weight polyol. In particular, the polyester polyol is
based on adipic acid and diol, and the low molecular weight polyol comprises both diol
and triol in amounts that correspond to applicants’ claimed ranges (Abstract; col 5 lines
26-32; examples). However, patentees fail to disclose polyurethane based on
polycarbonate polyol.

6. Yokota et al teach polyurethane elastomers comprising the reaction product of
high molecular weight polyol, diisocyanate, and low molecular weight polyol (Abstract;

examples 20-26). Specifically, Yokota et al teach that polyurethane elastomers based on
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polycarbonate polyol exhibit improved resistance to hydrolysis, oxidation, and light
degradation, as well as superior elastic recovery when compared to polyurethanes
prepared from adipic acid based polyester (Col 1 lines 33-44; col 2 lines 65-68; col 3
lines 24-30; counter-example 10). What’s more, Nakayama et al teach polyurethane
cleaning blades, and go on to explain that said cleaning blades preferably exhibit less
than 2% tension set because it helps prevent partial breakage of said blade (Abstract; col
8 lines 26-33; col 10 lines 15-18, 20-21).

7. Therefore it would have been obvious to one of ordinary skill in the art at the time
of the invention to substitute in polycarbonate polyol for the polyester polyol of Hitoshi
et al based on the motivation that it enhances the elastic recovery of the resulting
composition. Regarding the claimed mechanical properties, although not explicitly
disclosed by the prior art it is important to note that one would reasonably expect the
composition rendered obvious to exhibit the same properties based on analogous
compositions. Secondly, column 9 lines 54-67 of Watabe et al teaches the ratio of low
molecular weight diol:triol controls the resulting mechanical properties of the
polyurethane composition. Therefore it would have been obvious to one of ordinary skill
at the time of the invention to arrive at applicants’ claimed invention since it has been
held that discovering an optimum value of a result effective variable involves only
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980).

8. Claims 1-5 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Hitoshi et al (2002/0037900) in view of Yokota et al (‘173) and Nakayama et al
(‘088). Hitoshi et al teach polyurethane based cleaning blades comprising the reaction

product of polyester polyol, diisocyanate, and low molecular weight polyol (Abstract;
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paragraph 29). In particular, patentees teach that the polyester polyol is based on adipic
acid and diol, and the low molecular weight polyol comprises both diol and triol
(paragraphs 27 and 31). However, patentees fail to disclose polyurethane based on
polycarbonate polyol.

9. Yokota et al teach polyurethane elastomers comprising the reaction product of
high molecular weight polyol, diisocyanate, and low molecular weight polyol (Abstract;
examples 20-26). Specifically, Yokota et al teach that polyurethane elastomers based on
polycarbonate polyol exhibit improved resistance to hydrolysis, oxidation, and light
degradation, as well as superior elastic recovery when compared to polyurethanes
prepared from adipic acid based polyester (Col 1 lines 33-44; col 2 lines 65-68; col 3
lines 24-30; counter-example 10). What’s more, Nakayama et al teach polyurethane
cleaning blades, and go on to explain that said cleaning blades preferably exhibit less
than 2% tension set because it helps prevent partial breakage of said blade (Abstract; col
8 lines 26-33; col 10 lines 15-18, 20-21).

10.  Therefore it would have been obvious to one of ordinary skill in the art at the time
of the invention to substitute in polycarbonate polyol for the polyester polyol of Hitoshi
et al based on the motivation that it enhances the elastic recovery of the resulting
composition. Regarding the claimed mechanical properties, although not explicitly
disclosed by the prior art it is important to note that one would reasonably expect the
composition rendered obvious to exhibit the same properties based on analogous
compositions. Secondly, paragraph 31 of Hitoshi et al teaches the ratio of low molecular
weight diol:triol controls the resulting mechanical properties of the polyurethane

composition. Therefore it would have been obvious to one of ordinary skill at the time of
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the invention to arrive at applicants’ claimed invention since it has been held that
discovering an optimum value of a result effective variable involves only routine skill in
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980).

11. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Watabe et
al (‘887) in view of Yokota et al (‘173) and Nakayama et al (‘088) in further view of
Oertel. Aforementioned, the prior art renders obvious a polyurethane cleaning blade
based on the reaction product of polycarbonate polyol, diisocyanate, and low molecular
weight polyol, however patentees fail to teach the presence of reaction inhibitor.

12.  Oecrtel teach that when it is desired to control the rate of reaction between NCO
groups and fast reacting isocyanate-reactive compounds, it is common practice to include
reaction inhibitors which slow the rate of urethanation reaction. Therefore it would have
been obvious to one of ordinary skill in the art at the time of invention to include reaction
inhibitors, as disclosed by Oertel, based on the motivation that they increase the user’s
control over the reaction system thereby allowing for increased mixing and homogeneity
in the final product, as well as it is prima facie obvious to add a known ingredient for its
known function; In re Linder 173 USPQ 356; In re Dial et al 140 USPQ 244.

13. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hitoshi et
al (2002/0037900) in view of Yokota et al (‘173) and Nakayama et al (‘088) in further
view of Oertel. Aforementioned, the prior art renders obvious a polyurethane cleaning
blade based on the reaction product of polycarbonate polyol, diisocyanate, and low
molecular weight polyol, however patentees fail to teach the presence of reaction

inhibitor.
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14.  As previously discussed, Oertel teach said inhibitor increase user control of
polyurethane reaction systems, therefore it would have been obvious to one of ordinary
skill in the art at the time of invention to include said inhibitors based on the motivation
they increase the user’s control thereby improving the final product and it is prima facie
obvious to add a known ingredient for its known function; In re Linder 173 USPQ 356;
In re Dial et al 140 USPQ 244

Conclusion
15.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BENJAMIN J. GILLESPIE whose telephone number is
(571)272-2472. The examiner can normally be reached on 8am-5:30pm. If attempts to
reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Vasu
Jagannathan can be reached on 571-272-1119. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.
16.  Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call

800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/Rabon Sergent/
Primary Examiner, Art Unit 1796

B. Gillespie



Application/Control No. Applicant(s)/Patent Under
Reexamination
11/147,519 OMORI ET AL.
Notice of References Cited . .
Examiner Art Unit
BENJAMIN J. GILLESPIE 1796 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date e
Country Code-Number-Kind Code MM-YYYY Name Classification
* A | US-5,510,887 04-1996 Watabe et al. 399/350
* B | US-2002/0037990 03-2002 Hitoshi et al. 528/80
* c | US-5,765,088 06-1998 Nakayama et al. 399/350
* D | US-5,070,173 12-1991 Yokota et al. 528/85
E | US-
F | US-
G | US-
H | US-
| Us-
J | Us-
K | US-
L | Us-
M | US-
FOREIGN PATENT DOCUMENTS
* Document Number Date e
Country Code-Number-Kind Code | MM-YYYY Country Classification
N | JP 2001-265,190 09-2001 Japan Tokai Rubber IN
(0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U Oertel, Gunter. Polyurethane Handbook: Chemistry - Raw Materials - Processing - Reactions - Properties. Hanser Gardner
Publications, New York, 1985
\Y
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. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20080311




CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited with the
United States Postal Service with sufficient postage, as first class mail in
an envelope addressed to: Commissioner for Patents and Trademarks,

PO Zx 1450, Alexandria, VA 22313-1450, on June 8, 2005
Elena M. Cuthbertson

PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
IN THE APPLICATION OF
MASAHIRO OMORI ET AL. DOCKET NO.: HOKUSHIN-10
SERIAL NO.: UNKNOWN EXAMINER: UNKNOWN
FILED: JUNE 8, 2005 ART UNIT:

TITLE: CLEANING BLADE MEMBER

WILMINGTON, DE
DATE: June 8, 2005

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents and Trademarks
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
In compliance with the applicants’ duty of disclosure under 37 CFR 1.56, and the
requirements of 37 CFR 1.97 and 1.98, the applicants note and enclose copies of tlie

following references:

Japanese Patent Application Laying-open No. 2001-265190
Japanese Patent Application Laying-open No. 9-274416



Translations of abstracts of each of these references are also enclosed, as well as a

completed PTO form 1449,

ReSpectfully submitted,

a ~ Huntley
Attorney for Applicant
Registration No. 24,673
Telephone: 302-426-0610

Enclosures
Li\clients\Kurihara\Hokushin-7\documents\IDS-2.doc



PTO/SB/OBA (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

rsons are required to respond to a collection of information uniess it contains a valid OMB control number.

Complete if Known

Under the Paperwork Reduction Act of 1995, no

Substitute for form 1443/PTO

Application Number
INFORMATION DISCLOSURE ~ |_opae June 8, 2005
First Named Inventor Masahiro Omori
STATEMENT BY APPLICANT Art Unit
(Use as many sheets as necessary) Examiner Name
\_Sheet [1 [ of 11 Attomey Docket Number | Hokushin-10
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? ™ Figures Appear
Us-
Us-
us-
us-
us-
us-
us-
us-
us-
uUs-
us-
Us-
Us-
us-
Us-
us-
Us-
Us-
us-
FOREIGN PATENT DOCUMENTS
Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* No.! Date Applicant of Cited Document Where Relevant Passages
MM-DD-YYYY Or Relevant Figures Appear T
Country Code® Number * “Kind Code® (if known)
BG/ JP 2001-265190 09-28-2001 |Tokai Rubber IN
BG/ JP 9-274416 10-21-1997 |Bando Chem IND
Examiner Date e
Signature /Benjamin Gillespie/ Considered 03/11/2008

Nt ————————
*EXAMINER: Initial if reference considered, whether or not 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. ' Applicant's unique citation designation number (optional). 2see Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the twoetter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. °App|icant is to place a check mark here if English language
Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, 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-PT0O-9199 (1-800-786-9199) and select option 2.



EAST Search History

EAST Search History

‘Ref Hits {Search Query DBs Default Plurals {Time Stamp
N Operator
L1 7 "049015" US-PGPUB; OR ON 2008/03/11
USPAT; 14:38
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5 EPO; JPO
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USPAT; 14:39
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: EPO; JPO
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polyurethane USPAT; 14:39
USOCR;
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3 EPO; JPO
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polyurethane and tan  {USPAT; 14:39
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: EPO; JPO
L6 46 cleaning and blade and {US-PGPUB; {OR ON 2008/03/11
polyurethane and tan  {USPAT; 14:39
and delta and retarder {USOCR,;
: EPO; JPO
17 3 (cleaning and blade).ti. {US-PGPUB; {OR ON 2008/03/11
and polyurethane and {USPAT; 14:40
tan and delta and USOCR,;
: retarder EPO; JPO
L8 1 ("5732320").PN. US-PGPUB; OR OFF 2008/03/11
USPAT; 14:43
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L15 1326 13 and blade and US-PGPUB; OR ON 2008/03/11

cleaning USPAT; 14:57
USOCR;

EPO; JPO

L16 1139 15 and polyurethane  {US-PGPUB; {OR ON 2008/03/11

USPAT; 14:57
USOCR;

EPO; JPO

L17 7 ("5765088").URPN. USPAT OR ON 2008/03/11

14:58

L18 1 "20030086738" US-PGPUB; OR ON 2008/03/11

USPAT 15:01

L19 1 "5040030".PN. USPAT; OR ON 2008/03/11

USOCR 15:08

L20 17 "265190" US-PGPUB; iOR ON 2008/03/11

USPAT; 15:08
USOCR;

: EPO; JPO

L21 1 ("6668153").PN. US-PGPUB; OR OFF 2008/03/11

USPAT; 15:11
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5 EPO; JPO

22 1 ("6453146").PN. US-PGPUB; OR OFF 2008/03/11

USPAT; 15:11
USOCR;

5 EPO; JPO
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L25 1 "5732320".PN. USPAT; OR ON 2008/03/11
USOCR 15:11
L26 898 tokai and blade US-PGPUB; {OR ON 2008/03/11
USPAT; 15:13
USOCR;
z EPO; JPO
L27 180 tokai and blade and US-PGPUB; OR ON 2008/03/11
polyurethane USPAT; 15:13
USOCR;
5 EPO; JPO
28 7 tokai and blade and US-PGPUB; OR ON 2008/03/11
polyurethane and triol {USPAT; 15:13
USOCR;
EPO; JPO
L29 22 tokai and polyurethane {US-PGPUB; {OR ON 2008/03/11
f and triol USPAT; 15:14
USOCR;
EPO; JPO
L30 315 cleaning and blade and {US-PGPUB; OR ON 2008/03/11
f polyurethane and diol {USPAT; 15:17
and triol USOCR,;
: EPO; JPO
L31 111 cleaning and blade and {US-PGPUB; {OR ON 2008/03/11
polyurethane and diol {USPAT; 15:18
and triol and tensile USOCR;
: EPO; JPO
L32 21 (cleaning with blade)  {US-PGPUB; {OR ON 2008/03/11
and polyurethane and {USPAT; 15:21
diol and triol and USOCR,;
5 tensile EPO; JPO
L33 1 ("6600003").PN. US-PGPUB; OR OFF 2008/03/11
USPAT; 15:53
USOCR;
EPO; JPO
L34 1 "4085092".PN. USPAT; OR ON 2008/03/11
USOCR 15:53
L35 1 "4559366".PN. USPAT; OR ON 2008/03/11
USOCR 15:54
L36 1 "4639471".PN. USPAT; OR ON 2008/03/11
USOCR 15:54
L37 1 "5606005".PN. USPAT; OR ON 2008/03/11
USOCR 15:54
L38 90 31 not 32 US-PGPUB; OR ON 2008/03/11
: USPAT; 15:55
USOCR;
EPO; JPO
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Y ("6600003").PN. US-PGPUB; {OR OFF  12008/03/11

USPAT; 16:00
USOCR,;

EPO; JPO

40 0 ("6600003").URPN. USPAT OR ON 2008/03/11

16:01

L4 ("6453146").PN. US-PGPUB; OR OFF  12008/03/11

f USPAT; 16:09
USOCR,;

EPO; JPO

42 "5732320".PN. USPAT;  OR ON 2008/03/11

USOCR 16:09

43 "5948582".PN. USPAT;  OR ON 2008/03/11

USOCR 16:09

a4 i1 "20010018003" US-PGPUB; iOR ON 2008/03/11

USPAT; 16:10
USOCR,;

E EPO; JPO

45 "20020037990" US-PGPUB; OR ON 2008/03/11

USPAT; 16:11
USOCR,;

EPO; JPO

46 5 "092260" US-PGPUB; OR ON 2008/03/11

z USPAT; 16:14
USOCR,;

EPO; JPO

i 09-281865 US-PGPUB; OR ON 2008/03/11

; USPAT; 16:15
USOCR,;

5 EPO; JPO

48 ("4823161").PN. US-PGPUB; {OR OFF  12008/03/11

USPAT; 16:23
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USOCR;
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1L68 1 ("5765088").PN. US-PGPUB; OR OFF 2008/03/11
USPAT; 17:51
USOCR;
: EPO; JPO
169 183 (cleaning with blade)  {US-PGPUB; {OR ON 2008/03/11
and polyurethane and  {USPAT; 18:18
polycarbonate and USOCR;
5 retard$3 EPO; JPO
iL70 9 (cleaning with blade) US-PGPUB; {OR ON 2008/03/11
and polyurethane and  {USPAT; 18:18
polycarbonate and USOCR;
(reaction with retard EPO; JPO
| $3)
iL71 9 (cleaning with blade) US-PGPUB; {OR ON 2008/03/11
: and polyurethane and {USPAT; 18:19
polycarbonate and (cur {USOCR,;
: $4 with retard$3) EPO; JPO
172 2 (cleaning with blade)  {US-PGPUB; OR ON 2008/03/11
f and polyurethane and {USPAT; 18:20
polycarbonate and USOCR;
(monobutyl with EPO; JPO
5 phosphate)
1173 7 (cleaning with blade) US-PGPUB; OR ON 2008/03/11
and polyurethane and  {USPAT; 18:20
(monobutyl with USOCR,;
: phosphate) EPO; JPO
1174 3 (cleaning with blade). {US-PGPUB; {OR ON 2008/03/11
ti. and (monobutyl USPAT; 18:21
with phosphate) USOCR;
: EPO; JPO
iL75 3 (cleaning and blade).ti. {US-PGPUB; {OR ON 2008/03/11
f and (monobutyl with USPAT; 18:21
phosphate) USOCR;
: EPO; JPO
iL76 28 (cleaning and blade) US-PGPUB; OR ON 2008/03/11
and (monobutyl with  {USPAT; 18:22
phosphate) USOCR;
3 EPO; JPO
1177 6 (polycarbonate) same {US-PGPUB; {OR ON 2008/03/11
(monobutyl with USPAT; 18:22
phosphate) USOCR;
5 EPO; JPO
iL78 5 (polycarbonate) and US-PGPUB; OR ON 2008/03/11
(cleaning with blade)  {USPAT; 18:23
and (reaction near3 USOCR;
retarder) EPO; JPO
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1179 5 (carbonate) and US-PGPUB; {OR ON 2008/03/11
(cleaning with blade)  {USPAT; 18:23
and (reaction near3 USOCR;
: retarder) EPO; JPO
180 1 (polycarbonate) and US-PGPUB; {OR ON 2008/03/11
(cleaning with blade)  {USPAT; 18:23
and (cur$3 near3 USOCR,;
; retarder) EPO; JPO
AL81 166 (cleaning with blade)  {US-PGPUB; {OR ON 2008/03/11
and (reaction with USPAT; 18:24
stabilizer) USOCR;
: EPO; JPO
1182 106 (cleaning with blade) US-PGPUB; OR ON 2008/03/11
and (reaction with USPAT; 18:24
stabilizer) and USOCR,;
: polyurethane EPO; JPO
L83 2 (cleaning with blade) US-PGPUB; OR ON 2008/03/11
and ((reaction with USPAT; 18:24
stabilizer) same USOCR,;
storage) and EPO; JPO
polyurethane
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(54) CLEANING BLADE

(57)Abstract:

PROBLEM TO BE SOLVED: To provide a cleaning
blade, which is capable of effectively preventing
occurrence of chipping under a high-temperature

environment, without impairing the cleanability under a -2
low-temperature environment and is capable of KA Y Y i 3;‘_‘/ iy
exhibiting the good cleanability in a wide temperature PN /,t'\ . —— i?
region. /

SOLUTION: A cured body 1 of a polyurethane
composition containing polyisocyanate and polyol of the
cleaning blade consisting of the cured body 1 of the
polyurethane composition described is formed so as to
have the following characteristics (A) to (C), where (A)
the tensile strength at 50°C is 212 MPa, (B) the tan 3
peak temperature is £15°C, and (C) the hardness is <
80°.
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*NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the
original precisely.

2.7*** shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]

[Field of the Invention]This invention relates to the cleaning blade which removes the toner
which remains to photoconductive drum peripheral faces, such as an electro photography
copying machine.

[0002]

[Description of the Prior Art]By electrifying a photoconductive drum peripheral face uniformly
and subsequently exposing the peripheral face via the copied image of a copy body as an
electro photography copying machine, The thing of the form which copies by forming an
electrostatic latent image on the above-mentioned peripheral face, making the toner electrified
in this electrostatic latent image adhere, forming a toner image, and transferring to tracing
paper etc. is common.

[0003]In order that a toner may remain on a photoconductive drum peripheral face after
transfer of a toner image in such an electro photography copying machine, The cleaning blade
21 supported by the tabular holding fixture 22 as shown, for example in drawing 2 is ****ed to
the above-mentioned photoconductive drum peripheral face, and failing to scratch residual
toner and removing it now, is performed.

[0004]As an elastic body used for the above-mentioned cleaning blade 21, the object for prizes
of the polyurethane which is excellent in kinetic property, such as abrasion resistance, is
carried out. However, when long term use of the cleaning blade 21 which consists of such
polyurethane is carried out, the edge part of the cleaning blade 21 which ****s to a
photoconductive drum is worn out, and it has the problem that residual toner is unremovable
good (cleaning).

[0005]Then, the method of coating the above-mentioned polyurethane surface with a coating
agent, or making it distribute and making [ it is / lubricant / sufficient for and ] it the inside of
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polyurethane is proposed and put in practical use.

[0006]

[Problem(s) to be Solved by the Invention]However, in the above methods, since a coating
agent and lubricant are newly needed, there is a problem in a cost aspect. When distributing
solid lubricant, there is a problem that the viscosity of the polyurethane composition for
cleaning-blade shaping becomes high, and processability worsens. On the other hand, when
distributing liquid lubricant, there is a problem of having an adverse effect on a picture, by the
bleed out (0ozing out) of liquid lubricant. Therefore, development of the method of reducing the
stress to a cleaning blade is desired, without using a coating agent and lubricant.
[0007]Improvement in the speed and high-definition-izing of an electro photography copying
machine are required strongly, and need to improve the reliability under the further hot
environments these days. Namely, even if a cleaning blade ****s to a photoconductive drum at
high speed, By high friction coefficient-ization of the photoconductive drum accompanying the
discharging amount rise from a charged roller, even if bigger stress than the former starts a
cleaning blade, a chip does not occur in an edge part but it can be necessary to clean good.
Although how to set the tandelta peak temperature of a cleaning blade as an elevated
temperature can generally be considered to such a demand, now, the cleaning performance
under low temperature environment will be spoiled, and good cleaning nature cannot be
demonstrated in a large temperature region.

[0008]Without having been made in view of such a situation and spoiling the cleaning nature
under low temperature environment, this invention can prevent generating of the chip under
hot environments effectively, and sets offer of the cleaning blade which can demonstrate good
cleaning nature in a large temperature region as the purpose.

[0009]

[Means for Solving the Problem]in order to attain the above-mentioned purpose, a cleaning
blade of this invention is a cleaning blade which consists of a cured body of a polyurethane
composition containing polyisocyanate and polyol, and takes composition that the above-
mentioned cured body is provided with following characteristic (A) - (C).

(A) Tensile strength in 50 ** is 12 or more MPa.

(B) tandelta peak temperature is 15 ** or less.

(C) Hardness is 80 degrees or less.

[0010]Without spoiling cleaning nature under low temperature environment, this invention
persons could prevent generating of a chip under hot environments effectively, and they
repeated research wholeheartedly so that they may get a cleaning blade which can
demonstrate good cleaning nature in a large temperature region. In the process, various
design of mix of a polyurethane composition for cleaning-blade shaping is changed, If the three
characteristics, tensile strength at 50 **, tandelta peak temperature, and hardness, are set as a



JP,2001-265190,A [DETAILED DESCRIPTION] Page 3 of 12

specific range as a result of repeating examination paying attention to the characteristics (a
modulus, elongation, intensity, hardness, etc.) of a polyurethane composition cured body,
Even if it was under which [ of an elevated temperature and low temperature ] environment, it
found out that it could clean in the good state, and this invention was reached.

[0011]

[Embodiment of the Invention]Below, an embodiment of the invention is described.

[0012]As shown in drawing 1, the cleaning blade of this invention consists of the polyurethane
composition cured body 1, is supported by the tabular holding fixture 2, and the use is
presented with it, for example.

[0013]The polyurethane composition containing polyisocyanate and polyol is used as a
formation material of the above-mentioned polyurethane composition cured body 1.

[0014]As the above-mentioned polyisocyanate, there is no limitation in particular and For
example, 4,4'-diphenylmethane diisocyanate (MDI), 2, 4-tolylene diisocyanate (2, 4-TDl), 2, 6-
tolylene diisocyanate (2, 6-TDI), 3,3'-Vitry ****- 4,4'-diisocyanate, 3,3'-dimethyl
diphenylmethane-4,4'-diisocyanate, 2,4-tolylene diisocyanate URECHI gin dione (dimer of 2
and 4-TDI), 1, 5-naphthylene diisocyanate, meta-phenylene diisocyanate, Hexamethylene di-
isocyanate, isophorone diisocyanate, 4, and 4'-dicyclohexylmethane diisocyanate
(hydrogenation MDI), The carbodiimide denaturation MDI, alt.toluidine diisocyanate,
xylenediisocyanate, Tri-isocyanate, such as diisocyanate, such as the Para Feni range
isocyanate and lysine diisocyanate methyl ester, the triphenylmethane 4, 4', and 4"-tri-
isocyanate, a polymeric MDI, etc. are raised. These are independent, or are combined two or
more sorts and used. Also in these, a wear-resistant viewpoint to MDI is preferred.

[0015]And when using MDI as the above-mentioned polyisocyanate, 30 % of the weight or
more in the whole polyurethane composition is desirable especially preferred, and the blending
ratio of MDl is 30 to 40% of the weight of a range.

[0016]As polyol used with the above-mentioned polyisocyanate, Polyether polyol, such as
polyester polyol, such as polyesterdiol and polyestertriol, a polycaprolactone, polycarbonate,
polyoxy tetramethylene glycol, polyoxypropylene glycol, etc. are raised. These are
independent, or are combined two or more sorts and used.

[0017]As the above-mentioned polyester polyol, it is manufactured from polybasic organic acid
and polyol, and the hydroxyl polyester polyol which makes a hydroxyl group an end group is
used suitably. Especially as the above-mentioned polybasic organic acid, do not limit and
Oxalic acid, Dicarboxylic acid, such as aromatic acid, such as unsaturated fatty acid, such as
saturated fatty acid, such as succinic acid, glutaric acid, adipic acid, pimelic acid, suberic acid,
azelaic acid, sebacic acid, and isosebacic acid, maleic acid, fumaric acid, phthalic acid,
isophthalic acid, terephthalic acid, is raised. Acid anhydrides, such as a maleic anhydride and
phthalic anhydride, dialky! ester, such as dimethyl terephthalate, the dimer acid obtained by
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dimerization of unsaturated fatty acid, etc. are raised. As polyol used with the above-
mentioned polybasic organic acid, Not the thing limited especially but ethylene glycol, a
diethylene glycol, Triethylene glycol, propylene glycol, dipropylene glycol, Triol, such as dio!,
such as a butylene glycol, neopentyl glycol, and 1,6-hexylene glycol, trimethylolethane,
trimethylolpropane and hexanetriol, and glycerin, hexaol, such as sorbitol, etc. are raised.
[0018]As the above-mentioned polyether polyol, what is manufactured by the ring opening
polymerization or copolymerization of cyclic ether is used suitably. As the above-mentioned
cyclic ether, for example Ethyleneoxide, propylene oxide, Trimethylene oxide, butylene oxide,
alpha-methyl trimethylene oxide, 3,3'-dimethyl trimethylene oxide, a tetrahydrofuran, dioxane,
JIOKISAMIN, etc. are raised.

[0019]And in this invention, the polybutylene horse mackerel peat (PBA) which is excellent in.
abrasion resistance also in a series of above-mentioned things as polyol used with the above-
mentioned polyisocyanate is preferred.

[0020]The range of 1500-3000 is desirable especially preferred, and the number average
molecular weights (Mn) of the above-mentioned polyol are 2000-2600. That is, it is because
the tendency for workability to worsen will be seen if the tendency for the physical properties of
the cleaning blade obtained as Mn of the above-mentioned polyol is less than 1500 to fall is
seen and Mn exceeds 3000 conversely.

[0021]The polyurethane composition used by this invention may be made to contain a chain
elongation agent, a catalyst, a foaming agent, a surface-active agent, fire retardant, colorant, a
bulking agent, a plasticizer, stabilizer, a release agent, etc. in addition to the above-mentioned
polyisocyanate and polyol.

[0022]As the above-mentioned chain elongation agent, for example 1,4-butanediol (1, 4-BD),
Ethylene glycol, a diethylene glycol, propylene glycol, Dipropylene glycol, hexandiol, 1,4-
cyclohexanediol, 1,4-cyclohexane dimethanol, xylene glycol, triethylene glycol,
Trimethylolpropane (TMP), glycerin, pentaerythritol, With a molecular weights [, such as
sorbitol and 1,2,6-hexanetriol, ] of 300 or less polyol;2,2' and 3,3'-tetrachloro-4,4'-
diaminodiphenylmethane (TCDAM), Aromatic diamine, such as 3,3'-dichloro-4,4'-
diphenylmethane, trimethylene screw (4-amino benzoaté), and 4,4'-diamino-3,3'-diethyl- 5,5'-
dimethyldiphenylmethane, etc. are raised. These are independent, or are combined two or
more sorts and used. Especially, it is preferred to use 1, 4-BD, TMP, and TCDAM in
consideration of adjusting the tensile strength at 50 ** of a cured body, tandelta peak
temperature, and hardness to the specific range. It is a case where two sorts, 1 and 4-BD and
TMP, are used especially collectively, and the case where both weight reference compounding
ratio is set as the range of 1, 4-BD/TMP=75/ 25 - 85/15 is preferred.

[0023]As the above-mentioned catalyst, organic metallic compounds, such as amine system
compounds, such as a tertiary amine, and an organic tin compound, etc. are raised. As a
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tertiary amine, for example, Amino alcohol; ethoxyl-ized amine; ethoxyl-ized diamine, such as
tetra alkyl diamine; dimethylethanolamines, such as trialkylamine;N,N,N' [, such as
triethylamine, ] and N'-tetramethyl 1,3-butanediamine; A screw. (Diethylethanolamine) Ester
amine [, such as a horse mackerel peat, ;. triethylenediamine; -- cyclohexylamine derivative [,
such as N,N-dimethylcyclohexylamine, ]; -- N-methylmorpholine;N -(2-hydroxypropyl)-
morpholine derivative [, such as dimethylmorpholine, ]; -- N,N'-diethyl- 2-methylpiperazine.
Piperazine derivatives, such as a N,N'-bis-(2-hydroxypropyl)-2-methylpiperazine, etc. are
raised. As an organic tin compound, dialkyl tin compounds, such as dibutyltin dilaurate and
dibutyl tin JI (2-ethylhexoate), the 1st tin of 2-ethylcaproic acid, the 1st tin of oleic acid, etc. are
raised, for example. Also in these catalysts, triethylenediamine is used suitably.

[0024]The cleaning blade of this invention can be manufactured according to a conventional
method using each above-mentioned material. Specifically according to the prepolymer
method, a semi one-shot process, and a one-shot process, it can manufacture. Especially, a
semi one-shot process is suitably used from a viewpoint of excelling in processability.
[0025]According to the above-mentioned semi-one-shot process, the cleaning blade of this
invention is manufactured as follows, for example. That is, first, prepare the above-mentioned
polyisocyanate and polyol, blend both by a proper blending ratio, it is made to react by a
proper reaction condition, and a urethane prepolymer (base resin liquid) is prepared. On the
other hand, a chain elongation agent, a catalyst, etc. are prepared if needed, these are
blended with the above-mentioned polyol by a proper blending ratio, it mixes by proper mixing
requirements, and curing agent liquid is prepared. Next, the above-mentioned base resin liquid
and curing agent liquid are blended by a proper blending ratio, and it mixes, and this mixed
liquor is poured in into the cleaning-blade molding die by which the tabular holding fixture 2
was held, and reacting cure is carried out. And the obtained cured body is taken out from a die
and predetermined shape is processed. Thus, the cleaning blade by which integral moulding
was carried out to the tabular holding fixture 2 as shown in drawing 1 can be obtained.
[0026]Thus, in the cleaning blade obtained, the tensile strength (characteristic A) at 50 ** of the
above-mentioned cured body needs to be set as 12 or more MPa. It is the range of 12 -
20MPa suitably. That is, it is because a chip occurs at an edge part under [ that the tensile
strength at 50 ** is less than 12 MPa ] hot environments and it is unsuitable as a cleaning
blade of the electro photography copying machine corresponding to improvement in the speed
and a high definition-ized demand. The tensile strength at 50 ** is intensity measured under 50
** atmosphere according to JIS K6251 except for the thickness and the speed of testing of a
specimen.

[0027]The tandelta peak temperature (characteristic B) of the above-mentioned cured body
needs to be set as 15 ** or less. Suitably, it is the range of 6-15 **, That is, it is because the
cleaning nature under low temperature environment will worsen if tandelta peak temperature
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exceeds 15 **. tandelta peak temperature is on€ of the dynamic viscoelasticity specification,
and is temperature when becoming the maximum (peak) among tandelta (loss tangent)
measured by a dynamic-viscoelasticity-measurement machine.

[0028]The hardness (characteristic C) of the above-mentioned cured body needs to be set as
80 degrees or less. It is the range of 70-80 degrees suitably. That is, it is because it is too
hard, and cleaning nature cannot fully be achieved even if it is under which [ of an elevated
temperature and low temperature ] environment if hardness exceeds 80 degrees. Hardness is
hardness measured according to JIS K 6253 using the Wallace (H. W.WALLACE) Wallace ****
hardness scale.

[0029]It is not necessary to necessarily carry out integral moulding of the cleaning blade of this
invention to the tabular holding fixture 2 for example, and may be made to paste it up on the
surface of the tabular holding fixture 2 later, as shown in drawing 1.

[0030]Below, it combines with a comparative example and an example is described.

[0031]

[Example 1] [Preparation of a urethane prepolymer (base resin liquid)] PBA (Japanese
polyurethane industrial company make.) which carried out vacuum defoaming at 80 **
beforehand for 1 hour To N4010 and Mn:2000 34 weight section (it omits the following "part"),
66 copies of MDI (Japanese polyurethane industrial company make, milli ONETO MT) were
added, under a nitrogen atmosphere, it was made to react at 80 ** for 3 hours, and base resin
liquid was obtained.

[0032][Preparation of curing agent liquid] First, to 82 copies of PBA(s) (Japanese polyurethane
industrial company make, N4010, Mn:2000), four copies of TCDAM(s) are added, under a
nitrogen atmosphere, it heated at 150 ** for 1 hour, and TCDAM was dissolved into PBA.
Subsequently, to this melted object, blend the triethylenediamine (the Sankyo exhaust air
products company make, DABCO) which are five copies and a catalyst about ten copies and
TMP in 1,4-BD so that the concentration in a hardened material may be set to 100 ppm, and
under a nitrogen atmosphere, After mixing at 80 ** for 1 hour, curing agent liquid was prepared
by vacuum-defoaming and drying at 80 more **, for 1 hour.

[0033][Production of a cleaning blade] First, after preparing the cleaning-blade molding die and
having arranged the tabular holding fixture to the position of this metallic mold, preheating was
carried out at 140 **. Subsequently, it was made to harden by pouring in what was mixed for
30 seconds with agitating blades while blending the above-mentioned base resin liquid
(solution temperature: 70 **) and curing agent liquid (solution temperature: 70 **) by the weight
ratio of 100:101 and carrying out vacuum defoaming into the above-mentioned metallic mold,
and making it react for 30 minutes at 140 **, and the cured body was obtained. Then, the
target cleaning blade was obtained by unmolding and fabricating this in predetermined shape
using a knife.
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[0034]

[Example 2] Base resin liquid was prepared like Example 1 using N3027 by a Japanese
polyurethane industrial company (Mn:2400) except having changed this PBA into 38 copies
and having changed MDI into 62 copies as PBA. Curing agent liquid was prepared for this PBA
like Example 1 to 81 copies using N3027 by a Japanese polyurethane industrial company
(Mn:2400) except having changed TMP into three copies and having changed TCDAM into 11
copies for 1 and 4-BD at five copies as PBA. And the cleaning blade was produced like
Example 1 using these base resin liquid and curing agent liquid. The compounding ratio of
base resin liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing
agent liquid =100:100.

[0035]

[Example 3] Base resin liquid was prepared like Example 1 using N3027 by a Japanese
polyurethane industrial company (Mn:2400) except having changed this PBA into 35 copies
and having changed MDI into 65 copies as PBA. As PBA, using N3027 by a Japanese
polyurethane industrial company (Mn:2400), 1 and 4-BD was changed into 14 copies, TMP
was changed into three copies for this PBA at 80 copies, and curing agent liquid was prepared
like Example 1 except not using TCDAM. And the cleaning blade was produced like Example 1
using these base resin liquid and curing agent liquid. The compounding ratio of base resin
liguid and curing agent liquid was a weight ratio, and was base resin liquid:curing agent liquid
=100:97. |

[0036]

[Example 4] Base resin liquid was prepared like Example 1 using N3027 by a Japanese
polyurethane industrial company (Mn:2400) except having changed this PBA into 38 copies
and having changed MDI into 62 copies as PBA. Curing agent liquid was prepared like
Example 1 using N3027 by a Japanese polyurethane industrial company (Mn:2400) except
having changed TMP into three copies and having changed TCDAM into ten copies for this
PBA at 81 copies as PBA. And the cleaning blade was produced like Example 1 using these
base resin liquid and curing agent liquid. The compounding ratio of base resin liquid and curing
agent liquid was a weight ratio, and was base resin liquid:curing agent liquid =100:104.

[0037]

[Example 5] Base resin liquid was prepared like Example 1 using N3027 by a Japanese
polyurethane industrial company (Mn:2400) except having changed this PBA into 38 copies
and having changed MDI into 62 copies as PBA. Curing agent liquid was prepared for this PBA
like Example 1 to 81 copies using N3027 by a Japanese polyurethane industrial company
(Mn:2400) except having changed TMP into three copies and having changed TCDAM into 12
copies for 1 and 4-BD at two copies as PBA. And the cleaning blade was produced like
Example 1 using these base resin liquid and curing agent liquid. The compounding ratio of



JP,2001-265190,A [DETAILED DESCRIPTION] Page 8 of 12

base resin liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing
agent liquid =100:98.

[0038]

[Example 6] Base resin liquid was prepared like Example 1 except having changed MDI into 62
copies and having changed PBA into 38 copies. Curing agent liquid was prepared like
Example 1 except having changed PBA into 87 copies. And the cleaning blade was produced
like Example 1 using these base resin liquid and curing agent liquid. The compounding ratio of
base resin liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing
agent liquid =100:106.

[0039]

[Comparative example 1] Curing agent liquid was prepared like Example 1 except having
changed TMP into three copies and having changed TCDAM into ten copies. And the cleaning
blade was produced like Example 1 using this curing agent liquid. The compounding ratio of
base resin liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing
agent liquid =100:105.

[0040]

[Comparative example 2] Curing agent liquid was prepared like Example 1 except having
changed TMP into three copies and having changed TCDAM into nine copies for 1 and 4-BD
at 15 copies. And the cleaning blade was produced like Example 1 using this curing agent
liquid. The compounding ratio of base resin liquid and curing agent liquid was a weight ratio,
and was base resin liquid:curing agent liquid =100:109.

[0041]

[Comparative example 3] Base resin liquid was prepared like Example 1 using N3027 by a
Japanese polyurethane industrial company (Mn:2400) except having changed this PBA into 35
copies and having changed MDI into 65 copies as PBA. As PBA, using N3027 by a Japanese
polyurethane industrial company (Mn:2400), 1 and 4-BD was changed into 12 copies, TMP
was changed into five copies for this PBA at 80 copies, and curing agent liquid was prepared
like Example 1 except not using TCDAM. And the cleaning blade was produced like Example 1
using these base resin liquid and curing agent liquid. The compounding ratio of base resin
liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing agent liquid
=100:97.

[0042] .

[Comparative example 4] Base resin liquid was prepared like Example 1 using N3027 by a
Japanese polyurethane industrial company (Mn:2400) except having changed this PBA into 43
copies and having changed MDI into 57 copies as PBA. As PBA, using N3027 by a Japanese
polyurethane industrial company (Mn:2400), 1 and 4-BD was changed into seven copies, TMP
was changed into five copies for this PBA at 70 copies, and curing agent liquid was prepared
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like Example 1 except not using TCDAM. And the cleaning blade was produced like Example 1
using these base resin liquid and curing agent liquid. The compounding ratio of base resin
liquid and curing agent liquid was a weight ratio, and was base resin liquid:curing agent liquid
=100:82.

[0043]

[Comparative example 5] Base resin liquid was prepared like Example 1 except having
changed PBA into 44 copies and having changed MDI into 56 copies. 1 and 4-BD was
changed into eight copies, TMP was changed into five copies for PBA at 83 copies, and curing
agent liquid was prepared like Example 1 except not using TCDAM. And the cleaning blade
was produced like Example 1 using these base resin liquid and curing agent liquid. The
compounding ratio of base resin liquid and curing agent liquid was a weight ratio, and was
base resin liquid:curing agent liquid =100:96.

[0044]Thus, in accordance with the following standard, each characteristic was evaiuated
using the cleaning blade of the example and comparative example which were acquired.
These results were shown in the after-mentioned Table 1 - 3.

[0045][Tensile strength, M100] A room temperature (25 **) and the tensile strength at 50 **,
and the 100% modulus (M100) at 50 ** were measured based on JIS K6251 except for the
thickness and tensile strength of a specimen. That is, first, the 1.0**0.1-mm-thick sheet was cut
down with the slicer, this sheet was fabricated with the punching edge in the shape of a JIS
No. 6 bumb bell shape, and the sample was obtained from the cured body of the cleaning
blade. And tensile strength and M100 were measured under a room temperature (25 **) or 50
** atmosphere using this sample by pulling in a part for 20-mm and speed-of-testing [ of 300
mm }/between the marked lines.

[0046][tandelta peak temperature] First, shaping measurement of the cured body of a cleaning
blade was carried out at 1.5mmx1.5mmx30.0mm, and the sample was prepared.
Subsequently, this sample to the DVE LEO spectra by a rheology company. It set so that
between the zippers of a **** jig might be set to 20.0 mm, and a with the displacement
amplitude of **10 micrometers and a frequency of 10 Hz sinusoidal distortion was given, and
tandelta (loss tangent) in the range of -20 ** - 50 ** was measured for every ** by the heating
rate of 3 ** / min. And the value of this tandelta made temperature used as the maximum
(peak) tandelta peak temperature.

[0047][Hardness] Based on JIS K 6253, it measured using the Wallace (H. W.WALLACE)
Wallace **** hardness scale.

[0048][Low-humidity/temperature (L/L) environment]

* 1 itincluded in the laser beam printer (LBP) of marketing of a cleaning **** cleaning blade,
and 30,000-sheet image output was performed in A3 size under L/L environment (15 ** x 10%
RH). And there is no problem in a picture, the image output of the small-gage wire could be
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carried out vividly, it fogged, the white omission etc. occurred so much, and O and the thing to
which cleaning was not performed normally were evaluated for that to which cleaning was
performed normally as x.

* 1 the existence of the chip of the edge part of the cleaning blade after the chip-proof nature
above-mentioned 30,000-sheet image output was observed by one 500 times the
magnification of this using the scanning electron microscope. And what has O and a Chlp ina
thing without a chip was evaluated as x.

[0049][High-humidity/temperature (H/H) environment]

* :it included in the laser beam printer (LBP) of marketing of a cleaning **** cleaning blade,
and 30,000-sheet image output was performed in A3 size under H/H environment (35 ** x 85%
RH). And there is no problém in a picture, the image output of the small-gage wire could be
carried out vividly, it fogged, the white omission etc. occurred so much, and O and the thing to
which cleaning was not performed normally were evaluated for that to which cleaning was
performed normally as x.

* : the existence of the chip of the edge part of the cleaning blade after the chip-proof nature
above-mentioned 30,000-sheet image output was observed by one 500 times the
magnification of this using the scanning electron microscope. And what has O and a chip in a
thing without a chip was evaluated as x.

[0050]
[Table 1]
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[Table 2]
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[Table 3]
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[0053]Each example article has the good cleaning nature under L/L environment, and the
result of Table 1 - 3 shows excelling also in the chip-proof nature under H/H environment
moreover. On the other hand, since one comparative example has high hardness, it turns out
that it is inferior to cleaning nature under which [ of L/L and H/H ] environment. Since two
comparative examples and three articles have high tandelta peak temperature, it turns out that
it is inferior to the cleaning nature under L/L environment. Since four comparative examples
and five articles have the low tensile strength at 50 **, it turns out that it is inferior to the chip-
proof nature under H/H environment.

[0054]

[Effect of the Invention]As mentioned above, the cleaning blade of this invention consists of a
cured body set as the range with respectively specific the tensile strength at 50 **, tandelta
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peak temperature, and hardness. For this reason, without spoiling the cleaning nature under
low temperature environment, generating of the chip under hot environments is prevented
effectively, and good cleaning nature can be demonstrated in a large temperature region.
Therefore, the outstanding picture can be acquired when the cleaning blade of this invention is
used for the system, having incorporated it (even if it was a high speed machine).

[Translation done.]



Index of Claims

Application/Control No.

Applicant(s)/Patent under
Reexamination

11/147,519 OMORI ET AL.
Examiner Art Unit
BENJAMIN J. GILLESPIE 1796
v | Rejected - (Thr%ua%l:::#ergeral) N Non-Elected Appeal
=| Allowed + Restricted | | Interference Objected
Claim Date Claim Date Claim Date
HESE 5| £ s | 2
S| 2|c == £l D
1Y 51 101
2 1Y 52 102
3 [v 53 103
4 |+ 54 104
5 [V 55 105
6 |V 56 1086
7 | 57 107
8 | 58 108
9 |V 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 117
18 68 118
19 69 119
20 70 120
21 71 121
22 72 122
23 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 129
30 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 90 140
41 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 97 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

Part of Paper No. 20080311




UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

CONFIRMATION NO. 7299

SERIAL NUMBER

CLASS

GROUP ART UNIT

FILING or 371(c)
DATE

06/08/2005 015

RULE

11/147,519

1796

ATTORNEY DOCKET
NO.
Hokushin-10

APPLICANTS
Masahiro Omori, Yokohama-shi, JAPAN;
Shuji Abe, Yokohama-shi, JAPAN;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
JAPAN 2004-169574 06/08/2004

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/01/2005

Foreign Priority claimed QYes D No

35 USC 119(a-d) conditions met aYes D No

Verified and /BENJAMIN
GILLESPIE/
Examiners Signature

STATE OR
COUNTRY

JAPAN

D Met after
Allowance

nitials

Acknowledged

SHEETS
DRAWINGS

0

TOTAL
CLAIMS

INDEPENDENT
CLAIMS

9 1

ADDRESS

GOMEZ INTERNATIONAL PATENT OFFICE, LLC
1501 N. RODNEY STREET

SUITE 101

WILMINGTON, DE 19806

UNITED STATES

TITLE
Cleaning blade member

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1000 No. for following:

|Q All Fees

|0 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other
|0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).




Search Noftes

Application/Control No.

Applicant(s)/Patent under
Reexamination

11/147,519 OMORI ET AL.
Examiner Art Unit
BENJAMIN J. GILLESPIE 1796

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

SEARCHED
Class Subclass Date Examiner
528 80 3/11/2008 BJG
528 83 3/11/2008 BJG
528 65 3/11/2008 BJG
399 350 3/11/2008 BJG

INTERFERENCE SEARCHED

Class

Subclass

Date

Examiner

DATE EXMR
East 3/11/2008 BJG
Inventor Name Search 3/11/2008 BJG

U.S. Patent and Trademark Office

Part of Paper No. 20080311




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial No. : 11/147,519 Confirmation No. : 7299

Filing Date : 8 June 2005 Art Unit : 1796

First Named Inventor : Masahiro Omori Examiner : Benjamin Gillespie
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Title: : Cleaning Blade Member

AMENDMENT AND RESPONSE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

This Amendment is in response to the Office Action dated 18 March 2008. A

Petition for Extension of Time for one month is filed herewith. The requisite fee is enclosed.
Amendments to the claims begin on page 2.
Remarks begin on page 4.

Please amend the above-identified application without prejudice or disclaimer of

subject matter as follows:



U.S. Patent Application No.: 11/147,519
Filing Date: 8 June 2005
First Named Inventor: Masahiro Omori

Amendments to the Claims

This listing of claims will replace all prior versions and listings of claims in the
application.

Listing of claims:

1. (Original) A cleaning blade member comprising a polyurethane formed by using
a polyol consisting essentially of a polycarbonatediol, a polyisocyanate, and a crosslinking agent
containing a short chain diol and a triol, said polyurethane having a tensile strength at 60°C of
200 kg/cm” or higher, and a tensile strength retention AT, represented by the following equation,
of 40% or more:
AT (%) = Teo/T10 x 100

where T denotes a tensile strength at 10°C, and Tgo denotes the tensile strength at 60°C.

2. (Original) The cleaning blade member according to claim 1, wherein the

polyurethane has a tensile strength at 300% elongation at 60°C of 200 kg/cm? or higher.

3. (Original) The cleaning blade member according to claim 1, wherein the

polyurethane has a peak temperature at tan 0 (1 Hz) of 10°C or lower.

4. (Original) The cleaning blade member according to claim 1, wherein the short

chain diol and the triol are at such a weight ratio that the short chain diol:triol = 50:50 to 95:5.

5. (Original) The cleaning blade member according to claim 1, which has an o

value of 0.7 to 1.0.

6. (Original) The cleaning blade member according to claim 1, which further uses a

curing retarder.

7. (Original) The cleaning blade member according to claim 2, wherein the

polyurethane has a peak temperature at tan 0 (1 Hz) of 10°C or lower.
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8. (Original) The cleaning blade member according to claim 2, wherein the short

chain diol and the triol are at such a weight ratio that the short chain diol:triol = 50:50 to 95:5.

9. (Original) The cleaning blade member according to claim 3, wherein the short

chain diol and the triol are at such a weight ratio that the short chain diol:triol = 50:50 to 95:5.
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REMARKS

Claims 1 - 9 are pending in the present application. Claims 1 - 9 stand rejected.
The Examiner has made a series of obviousness rejections. Applicants believe that all
obviousness rejections should be withdrawn and thus have not amended the claims. Applicants
are concurrently filing a terminal disclaimer in the later filed co-pending application 11/173,050.

Please reconsider the outstanding rejections in light of the following remarks.

Rejections under 35 U.S.C. §103

The Examiner has rejected claims 1-5 and 7-9 under 35 U.S.C. §103 as being
unpatentable over Watabe et al (‘887) in view of Yokota et al (‘173) and Nakayama et al (‘088).
These claims also stand rejected over Hitoshi et al (2002/0037900) in view of Yokota et al (‘173)
and Nakayama et al (‘088). Claim 6 stands rejected in further view of Oertel. Applicant

respectfully traverses these rejections.

The Examiner cites Hitoshi as a primary reference on page 4, paragraph 7 of the
Office Action. However, Hitoshi had not been cited in a rejection at the point in the Action.

Applicants request clarification of the Hitoshi mention.

The cleaning blade member of the present invention comprises a polyurethane
formed by using a polyol consisting essentially of a polycarbonatediol, a polyisocyanate, and a
crosslinking agent containing a short chain diol and a triol. That is, the first feature of the
present invention is using a polycarbonatediol as a polyol. As an additional plus, the second
feature is a polyurethane having a tensile strength at 60° C of 200 kg/cm” or higher, and having a
tensile strength retention AT, represented by the following equation, of 40% or more, when the

tensile strength at 10° C is designated T}, and the tensile strength at 60° C is designated as Te.

AT (%) = T60/ T]() x 100
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Because of these features, the cleaning blade member has excellent wear
resistance even at high temperatures, and its long life can be ensured. Importantly, if the tensile
strength at 60° C is less than 200 kg/crnz, or the AT is less than 40%, the wear resistance

decreases.

The Examiner cites Yokota ‘173 as a supporting reference to correct the
deficiencies of Watabe ‘887. However, Yokota et al only teaches polyurethane elastomers based
on polycarbonate polyol. Importantly, Yokota et al fail to disclose producing a polyurethane
clastomer having a tensile strength at 60° C of 200 kg/cm” or higher, and having tensile strength
retention AT (represented by our equation in claim 1) of 40% or more. This is a critical

limitation of the present invention and included in independent claim 1.

It is impossible to produce a polyurethane having a tensile strength at 60° C of
200 kg/cm” or higher, and having a tensile strength retention AT, represented by the following
equation, of 40% or more, when the tensile strength at 10° C is designated at T;( by using a
polycarbonate polyol. There is a necessity to understand and purposely produce a polyurethane

having a predetermined tensile strength with the use of a polycarbonatediol.

Therefore, if it would have been obvious to one of ordinary skill in the art to
substitute in polycarbonate polyol for the polyester polyol of Hitoshi et al or Watabe et al, as the
Examiner suggests, it would be impossible to produce a polyurethane having a tensile strength at
60° C of 200 kg/cm” or higher, and having a tensile strength retention AT (represented by our
equation in claim 1) of 40% or more, when the tensile strength at 10° C is designated at Tjo by
only using a polycarbonatediol without the knowledge and purpose of producing a polyurethane

having a predetermined tensile strength with the use of a polycarbonatediol.

Thus, we believe that claims 1-9 show a novel advance over the prior art and the

outstanding rejections should be withdrawn.
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Conclusion

Based on the Amendments and Remarks above, Applicant respectfully requests

allowance of all pending claims.

Respectfully submitted,
GOMEZ INTERNATIONAL PATENT OFFICE, LLC

Dated: 18 July 2008 By: /Brian A. Gomez/
Brian A. Gomez
Reg. No. 44,718
1501 N. Rodney Street, Suite 101
Wilmington, DE 19806
Tel: (302) 351-3323
Fax: (302) 351-8456
E-mail: bgomez@gomez-ipo.com
Attorney for Applicants
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