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Summary of the Judgment

1. This case is a lawsuit seeking rescission of a JPO deaidiich invalidatedhe patent

for an invention titled WWork machine'due to violation of the enablement requirement, and
the issue is whether or not the enablement requirement is satisfied.

2. In this judgment, the court ruled as outlined below, and rescinded the JPO decision,
holding that the determination in the JPO dexi to the effect that the statement of the
detailed explanation of the invention in the description violateénladlement requirement
(Article 36, paragraph (4), item (i) of the Patent Act) was eoos.

(1) The JPO decisiodetermined that it wouldat be possible to understand the theoretical
explanation behind the claimed configuration (“the force required for flipping up the apron
gradually decreases within a predetermined angle range in which the apron angle increases";
hereinafter referred to 4€onstituent Feature G") even based ondhen thedescription

and the drawings, and so thdescriptionfails to satisfy theenablement requirement
However,a person ordinarily skilled in the artould have been able to understand the
theoretical explanation behind Constituent Feature G based ahatire the description
andthe drawingsas well as the common general technical knowledge of mechanics, and
hence the abovementioned determination of thedd®(3ionis erroneous

(2) The JPO decisiodetermined thain orderfor enablement o€onstituent Feature @®

be satisfiedit is necessary to explain th@bnstituent Feature Gan beachievedat least

when thework machine ionthetilt atthe time of thailling work, and if it can bechieved

only under conditions that are not debed in thedescription in questigretc., such as a
position wherethe work machine is raised and adjusted using the tractor's hydraulic
mechanism, it cannot be said tkatiblemenof Constituent Feature iSsatisfied However,

in light of the purpose of the invention and other factors that are found based on the statement
of the description, such as the problem to be solved by the invention and the effect of the



invention, if Constituent Feature G can &ehievedvhen the work machine is tilted forward
and is in a "state where the entire work machine is raised above grausdgund that
enablement of Constituent Feature Gadisfied and according to evidendejs found that
Constituent Feature G can aehievedn a "state where the entire work machine is raised
above ground"and hencethe abovementioned determination thie JPO decisions
erroneous

(3) The JPO decisiodetermined that, in orddéor enablemenof Constituent Feature ®

be satisfiedthe force required for flipping up the aproaeds to decrease @o extent that

can be clearly perceived lilge apron operator when the work machine is inpibstion
takenat the time of the tilling work, but the force does not decrease to such extent when the
work machine is in th@ositiontakenat the time of the tilling workand concluded that
enablement of Constituent Feature G issatisfied However, agnablemenof Constituent
Feature G can bgatisfiedif Constituent Feature G can behievedin a "state where the
entire work machine is raised above grolnie abovementioned determinatiorttod JPO
decisioncannot be accepted in terms of its premiseaddition,given the meaning of the
invention in questionin order tosay that Constituent Feature @& achieved the force
required for flipping up the aproneeds to gradually decreasedo extent that can be
perceived by a general operator as th@ma@ngle increasesandaccording to evidence, it

is found to have been proved that the force gradually decreas@sektent that can be
perceived by a general operator, stablement of Constituent Feature G is foomde
satisfied and hence the abovementioned determinatiaheodPO decisiois erroneous

(4) The JPO decisiodetermined that it would require a person ordinarily skilled in the art
to carry outunduetrial and error in working the invention, but the plaintiff isifia to have
proved by simulatiomnablement of Constituent Featureg@d there are no circumstances
suggesting thainduetrial and erromwasrequired for obtaininghat result so it isnot found
thatunduetrial and erromwasrequired for a person ordinly skilled in the art to achieve the
configuration of Constituent Feature &d hence the abovementioned determination of the
JPO decisiols erroneous

(5) The JPO decisiodetermined that it cannot be said that the invention could have been
worked also given that the plaintiff's explanations in the trial for invalidation were
inconsistent and changed several times, but in light of the progress of proceedings of the trial
for invalidation,it cannot be found that the plaintffovideda theoretical explanation or
explained the technical meaning of the inventi@rroneouslyor that the plaintiff's
explanatios changed several timdémsed orthe matters pointed out by thH?Odecisin,

and hence the abovementioned determination of the JPO deasisiwaneous
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Judgment
Appellant:Kobashi Industries Co., Ltd.

Appellee: Matsuyama Plow Mfg. Co., Ltd.

Main text
1. The decision made by the JPO on March 23, 2020 for the case of Invalidation Trial No.
2018800039 shall be rescinded.
2. The Defendant shall bear the court costs.
Factsand reasons

No. 1 Claims
Same as the main text
No. 2 Outline of the case
1. Outline of praedures at the JPO, etc.
(1) The Plaintiffis the patentee ahe patent for an invention titlelWork machiné
(Patent N05976246 the patentoncerningPatent Application No201646843, which
was filed on March 10, 2016és a new patent application resulting from divisioRatent
Application N0.2015174637 filed on September 4, 201briginal application); date of
registration of establishmentuly 29, 2016number of claimsi; hereinafter referred to
as the'Patent).
(2) The Defendantiled a request for a trial for invalidation of the Pat@éht patent for
the invention claimed i€laim 1) with the JPO on April 12018, and thdPOexamined
the caseoncerninghe abovementioned request as Invalidation Trial 204.8800039
(hereinafter referred to as thérial for Invalidatiori). The Plaintifffiled a request for
correction on August 30, 20XBereinafter referred to as th€orrecton") (Exhibits Ko
87-1 and 872).

On March 23, 2020, th#POrendered a decision concluding thétte claim ofPatent
No0.5976246shall beallowed to be corrected according to the corrected claim attached to
thewritten request for correctigthe patent for the invention claimed in Claim Patent



N0.5976246 shall beinvalidated and he responderghall bear the costs of the tfial
(hereinafter referred to as the "JPO Decisipal)da certified copy of the decision was
served upon the Rtdiff on April 1, 2020.
(3) On April 21, 2020the Plaintifffiled this lawsuit to seek rescissiontbé JPO Decisian
2. Statement ofheclaim

The statement of Claim 1 in the claim aftiee Correctioris as follows(the division
of theclaiminto constituent featuresthroughJ wasadoptedn the JPO Decisiofpage
8 of theJPO Decisiof the invention claimed in Claim 1 aftidre Corrections hereinafter
referred to as th&he Invention).
[A] A work machine which is attached to the rpart of a traveling machine body and
which tills a farm field by advancing along with the forward traveling of said traveling
machine body while rotating a tilling rotor, wherein:
[B] said work machine comprises a frame connected to said traveling mbotinand
[C] further comprises an apron, which is provided behind said frame and capable of being
lowered or flipped up in a pivotal movemearbunda first fulcrum fixed to said frame
and whose center of gravity is positioned behind said first fulcrum,
[D] andan assist mechanism that includegas spring, which is provided between a
second fulcrum fixed to said frame and a third fulcrum fixed to said aprowhicth
appliesa forcein the direction of flipping up said apron by applyafprcethat changs
the distance between said second fulcrum and said third fulcrum;
[J] saidgas sprinchas acylinder, a piston inserted insidaidcylinder, and a piston rod
extended fronsaidpiston
[E] said assist mechanism further has a first cylindrical membeat aadond cylindrical
memberwhich are movable on the same atigt passeshrough said second and third
fulcra andin which said gas spring is located
[F] one end okaidfirst cylindrical member osaidframés side hasaidsecondulcrum
connected thereto, the other endsaidfirst cylindrical member osaidaprors side has
the tip of said piston rodconnected thereto, and one endsafd second cylindrical
member orsaidframés side has the tip shidcylinderconnected thereto;
[G] as a first projecting part providéua protruding manner on the circumferenceaitl
second cylindrical member contacts a second projecting part that @igatsdsaid third
fulcrumand that is provided on said apnaa a pedestadnd changes in thdirection of
reducing the distance between said third fulcrum and said second fulcrum, the force
required for flipping up said apron gradually decreases within a predetermined angle
range in which the apron angle increases; and
[H] said gas spring is cogfired to contract at the point where said apron is lowered,



[I] as characteristics of thveork machine

3. Summary of the reasons fitre JPO Decision

(1) Inthe Trial for Invalidationthe Plaintiffalleged the following reasons for invalidation
(page 9 of thdPO Decisioh

A. Invalidation Reason 1

The Inventions the invention relating t@®bject of Observation Ko 1 ("Niplo Grand
Rotary SKS200(serial number1007)" manufactured by the Defendgantvhich was
public knowledgeor publicly knownto be workedorior to the filing ofthe Patentsoit
falls under Article 29, paragraph (1), items (i) and (ii) of the Patent Act and cannot be
patented.

Even if thelnventionwasnot the invention relating to Object of Observation Ko 1
per seit is still an invention which a person ordinarily skilled in thevewtild have easily
been able to makbased orthat invention so it cannot be patented, pursuant to the
provisions of Article 29, paragraph (2) of the Patent Act.

B. Invalidation Reason 2

The Inventionis an invention which a person ordinarily skilled in the art would have
easilybeen able to make based on the inventescdbedn Exhibit Ko 14, so it cannot
be patented, pursuant to the provisions of Article 29, paragraph (2) of theARatent
C. Invalidation Reason 3

The Inventionis the same athe invention described in the description, claims or
drawings originally attached to the written applicatdixhibit Ko 18 which is another
patent application that was filed prior to the filing date of the Patent and that was
published after the filing of the application fire Patentfurther, the inventor of the
invention in the application fadhe Patents not the samas the inventor of the invention
in that other ptent applicationand the applicant at the time of filing the application for
the Patenis alsonot the same as the apphitaf that othepatent applicationTherefore,
the Inventioncannot be patentegdursuant to the provisions Afticle 29-2 of the Patent
Act.

D. Invalidation Reason 4

The statement of the detailed explanation of the inventitimeiescription attached
to the written application of the patent application for the Pdtareinafter referred to
as"the Descriptioh; the contents thereof are assdribedn theattached ptentgazette
fails to be clear and sufficient to enable a person ordinarily skilled in the art to work the
Invention, so itfails to satisfy the requireent prescribed in Article 36, paragraph (4),
item (i) of the Patent Act.

(2) The reasons fdhe JPO Decisioare as described in the attached written trial decision



(copy), and thesummary of the determination on each reason for invalidation is as follows
A. Regardingnvalidation Reason 1

The Inventionis neither an invention which wasiblic knowledge or publicly known
to be workedrior to the filing of the original application ftihe Patenhoris one which
aperson ordinarily skilled in the antould haveeasilybeen able to make based sarch
invention(page 93 of thdPO Decision
B. Regardingnvalidation Reason 2

The Inventionis not an invention whiclh person ordinarily skilled in the art would
haveeasilybeen able to make based on the invention describEghibit Ko 14 or the
matters described iBxhibits Ko 23 through30 (page 95 of thdPO Decisioh
C. Regardingnvalidation Reason 3

As the Inventionis not the same as the invention describedendigscription, claims
or drawings originally attached to the written application of Exhibit Ko 18, which is
another patent application that was filed prior to the filing date of the Patent and that was
published after the filing of the application for tRatent,the Inventionis not the
invention described in Exhibit Ko 18, which is tthescriptiorof a prior applicatiorfpage
100 of theJPO Decisioh
D. Regardingnvalidation Reason 4

As the statement of the detailed explanation of the inventidineiDescriptiorfails
to be clear and sufficient to enable a person ordinarily skilled in the athaevethe
configuration that "the force required for flipping up the apron gradually decreases within
a predetermined angle range in which the aproreangteases" (Constituent Feature G),
the statementiolates the provisions of Article 36, paragraph (4), item (i) of the Patent
Act (page 88 of thdPO Decision
4. Grounds for rescission tiie Plaintiffs claim
Error in the determination concerniAgticle 36, paragraph (4), item (i) of the Patent Act
(regarding Invalidation Reason 4)

(omitted)

No. 5 Summary of the court decision
1. Whether the decision made by the JB@rroneous

RegardingInvalidation Reason 4lleged in the Trial for Invalidation, the JPO
Decision determined that the statement of the detailed explanation of the invention in the
Description fails to be clear and sufficient to enable a person ordinarily skilled in the art
to achieve the configation of Constituent Feature G of the Invention that "the force
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required for flipping up the apron gradually decreases within a predetermined angle range
in which the apron angle increases,"” and so it violates the provisions of Article 36,
paragraph (4)tém (i) of the Patent Adqline 1 onpage83to line 28 onpage88 of the

JPO Decisioh However, this court determines that the abovementioned determination of
the JPO Decisiolis erroneousThe determinationsdicatedby the JPO Decisiomas
reasondasel on whichthe Descriptiorfails to satisfy the enablement requirement are
described in detail below.

2. Regardinghe theoretical explanation behi@@nstituent Feature G

(1) Determinatiorin the JPO Decision

A. The JPO Decisiomadea determination on the enablement requirenregiarding
paragraph [0028] of the Description and [Figur@S§follows

"However, according to the abovementioned stateri¢hg apron starts to be raised
under 'thegpositional relationship of theespective fulcran the abovementioned working
example,'an increase ithe moving distance of the fulcrum 152 against a predetermined
rotation angleas explained by the respondemé¢vitably occursand because of the
increase in the moving distanéereverse characteristic (the force 1 applied by the assist
mechanism increases as the apron angle increases) is exlabidesultue to the
‘principle of leveragéHowever,thepositional relationship of the respective fularahe
abovementionedworking example under which the abovementioned reverse
characteristic is to be exhibited is not described in the description &fateat so a
person ordinarily skilled in the asould not be able tonderstand what kind giositional
relationship of the respective fulcrawould cause the abovementioned reverse
characteristic to be exhibited.

Moreover, in the explanation, the relationship between the facthibeat will be an
increase irthe moving distance of the fulcrum 152 against a predetedmatation angle
and theprinciple of leverageas well as the fact that 'a reverse characteristic (the force 1
applied by the assist mechanism increases as the apron angle increases) is exhibited' is
also uncleat.(lines2to 14 under the figur@n pag 84of the JPO Decisign
B. In addition,the JPO Decisiomade a determination on the enablement requirement
regarding therinciple of leverageas follows.

"In contrast, regarding thprinciple of leveragéthe respondent allegas follows:

'the logic that the "assist force" gradually increases as the apron angle incrédases in
Inventionis that ‘the force of the gas spring itself (F) becomes smalerF) as the
apron anglencreases, but the difference of the force is small, wheregethentage by
which the val ue csfinaSitheafroniangcresses e fargdrse i n 0
at the point of action of theptinciple of leveragé(the position of the center of gravity



of the apron)the force applied in the direction k&ising the apron (assist fordecomes
larger E1sinBi< F2sinB2) as theapron angléncreasegNo. 4,3. (4) A. and C abova.

However, the abovementionéatrmulae and their explanation were not described in
the Descriptionetc. in the first place, and it cannot be found that a person ordinarily
skilled in the art who comes in contact with the t§grmciple of leveragevould gain an
understanding as described in the abovementiaredufae and explanation.

In particula, the abovementionefbrmulae merely indicate the conditions required
for theassist forceo become larger as tla@ron angléncreases, and a person ordinarily
skilled in the art would not be able to easily understeowd to set abovementioned F and
0 under those conditions.

Underthe output characteristics of a common gas spring or the apron angle used in
ordinary work,'t he percent age by whi c hBi<simheastheal ue of
apron angle increasetoes not necessarily becortaggel than the percentage by which
'the force of the gas spring itself (F) becomes smallef) as the apron angle increases
On such basis, a sufficient explanation has not been provided as to whether the decreasing
tendency as expressed 'the force of the gas spring itself (F) becomes smakerky)
as the apron angle increasasd the increasing tendency as expressetheéyercentage
by which the val wb&sing)fas teeiaprén angle mareasesieldger( s i n
can be obtainedccording to conditions such as the arrangement of the respedtirze f
and the output characteristics of thas spring and regardinghow the decreasing
tendency othe force of the gas spring itséff) and the increasing tendency of the value
of sinB balance with each other to cause the assist force to betamger §1SinBi<
FosinB,) as the apron angle increases

Therefore, it is found that the abovementionamniulze and their explanation are not
describedn the Description etc., and eveif a person ordinarily skilled in the art were
to work the Invention based on the abovementidoatdulae and explanation, it would
require the person to carry autduetrial and error.

Accordingly, even if the abovementionddrmulae and their explani@n are taken
into consideration, it cannot be said ttiat Descriptionetc. describéhe Inventiorto an
extentthat the Inventiortan beenabled' (line 15 under the figure goage84to line 32
on page85 of the JPO Decisign
(2) Whether the determinatiaa erroneous
A. Theimport of thedetermination of the JPO Decision in (1) ab®/#®und to be that a
person ordinarily skilled in the akvould not be able to undeasd the theoretical
explanation behinthe configuration o€onstituent Feature G that "the force required for
flipping up the apron gradually decreases within a predetermined angle range in which



the apron angle increases," even based on Claim 1, the Description, and the drawings
attached to the written applicatioof the patent application for the Patent after the
Correction, and sthe Descriptiorfails to satisfy theenablement requirement
B. However, gerson ordinarily skilled in the as found to have been able to understand
the theoretical explanation baHl the configuration of Constituent Feature G tthe
force required for flipping up the apron gradually decreases within a predetermined angle
range in which the apron angle increases," based on Claim 1, the Description, and the
drawings attached toehwritten application of the patent application for the Patent after
the Correction & well asthe common general technical knowledge of mecharaosl
hence the abovementioned determinatiothefJPO Decisiors erroneousThe reasons
are as described {8) below.
(3) Reasons
A. Structure of the work machine claimed in the Invention

According toClaim 1, the Descriptignand the drawings attached to the written
application of the patent application for the Patent after the Correttierstructure of
the work machine claimed in the Inventigrfound to be as follows.
(A) Overall structure of thevork machine

The Inventionrelates to a "work machinéWwhich is attached to the rear part of a
traveling machine body and which tills a farm fielddmyancing along with the forward
traveling of said traveling machine body while rotating a tilling rot@onstituent
Feature A, which comprises'a frame connected to said traveling machine body
(Constituent Feature)Bandfurther comprises an "apromihich is provided behind said
frame' (Constituent Feature)Gand 'an assist mechanism that includegas spring"
"fixed to said frameé (Constituent Feature )Dwhile the "working example" othe
Description(paragraphg001§ to [0021]), along with [Figue 1] to [Figure 3], which
indicate the overall structure of therk machinedescribeghe specific structure of the
"work machine 100," which comprisesrame(a mainframell0and ashield coved 20),
atilling rotor 102 anaprorl03 and arapron flipup assist mechanism 141
(B) Structure of théassist mechanism includinggas spring

The "assist mechanism" comprisedhe work machine of the Inventias provided
fixed to said

between a "second fulcrunifixed to saidframé' and a "third fulcrum
apron" and"appliesa forcein the direction of flipping up said apron by applyméprce

that changes the distance between said second fulcrum and said third 'fulcrum
(Constituent Feature)Dwhile paragraptf002] of the Description, along with [Figure

2] and [Figure 3], which show side views of twerk machine describeghe specific
structuren whichanassist mechanism 144 providedbetween dfulcrum 151" (second



fulcrum) and a'fulcrum 152" (third fulcrum).
(C) Structure of théapron

The "apron" compriseth the work machine of the Inventiaa "capable of being
lowered or flipped up in a pivotal movemerbunda first fulcrum fixed to said franfie
and "whose (the apron's) center of gravity gesitioned behind said first fulcrdm
(Constituent Feature)Cwhile paragrapt{002q of the Description, along witfFigure
2] and [Figure 3], which show side views of therk machine describeghe specific
structure of making amprorl30 capable of pieting arounda "fulcrum 140" (first
fulcrum).

B. Theoretical explanation behir€bnstituent Feature G

Taking into consideration the common general technical knowledge of mechanics and
in light of the structure of the work machine claimed in ltheention referred to in A.
above, the theoretical explanation for deriving configuration of Constituent Feature G
that "the force required for flipping up the apron gradually decreases within a
predetermined angle range in which the apron angle sese#s found to be as follows
(Regarding (A) through (C) below, st figure on page 5 éfttachedFigure 1(Exhibit
Ko 60 (Trial Exhibit Otsul4))).

(A) Force required for flipping up the apron

While theapron operatofworken, when raising th@pron,grasps the lower end of
theapronby handand raiseshe aprorwith force, the "force required for flipping up the
apron" in Constituent Feature Qiterally found to meaithe upwargerpendiculaforce
applied at the position of the apron to be graspeoand(Fs).

Then, when examining the force to be applied to the apron when raisiagrthrg
not only the'force required for flipping up the aprofFs), but alsathe gravitythat acts
vertically onthe center of gravity of the aprgW/) and the assist force that acts on the
third fulcrumin the direction of theecondulcrum (Fg) are applied.

(B) Momentaroundthefirst fulcrum

a. However, as thapronhas a structure to pivatoundhefirst fulcrum, the force applied
to theapronacts as the momeatoundthefirst fulcrum.

b. Supposing thahe angle of a straight line connecting finst fulcrumandthe position
for raising theapron(the position where thapron operatograspst to raise theapror)
against the vertical direction & the angle of a straight line connecting finst fulcrum
andthe center of gravity of the apragainst the vertical direction ¢s andthe angle of
a straight line connecting thest fulcrum andthe third fulcrum against a straight line
connecting thesecondfulcrum and thethird fulcrumis 6, and with regard to the force
that acts in the direction perpendicular to the radiasonfcle centered on thiest fulcrum,



the force that acts on the position for raising the aprby) the force that acts on thierd
fulcrumis F,, and the force that acts ¢ime center of gravity of the apramFy, then the
force that acts on each of these points in the direction perqudsdio the radius of a
circle centered on thigst fulcrum can beexpressed as follows:
Fu=Fs sinB Fs=Fg sinBa Fw=W sina
Here,F, andF; are upward forceandFy is adownward force.
c. In addition,supposing thahe distance from thierst fulcrumto theposition for raising
the apronis R, the distance from thérst fulcrum to thethird fulcrum is Rs, and the
distance from thérst fulcrumto the center of gravity of the apr@Rw, and with regard
to the momenaroundthefirst fulcrum (the product of the distance from thrst fulcrum
andtheforce), the moment at thposition for raising the apras Ty, the moment at the
third fulcrumis T, and the moment dhe center of gravity of the apra&Tw, then the
momentaroundthe first fulcrum (the product of the distance from the first fulcrum and
theforce) at each of these points can be expressed as follows:
T=R Fu Ta=Ra Fa Tw=Rw Fw
Here, Ty andTaare upwardnoments andw is a downward moment.
d. When raising thepron the upward momeraroundthefirst fulcrum becomes larger
than the downward moment, ge formulaly+T=>Tw holds. If the terms referred to in c.
above are applied to thisrmula, the following can be derived:
R FutRa Fe>Rw Fw
If the terms referred tim b. above are further applied to this, the following can be derived:
R Fs sinB+Ra Fy sinB=>Rw W sina

This can be rearranged express théforce required for flipping up the aprofFs)
as follows:

(Rw W-+*sina—Ra+Fg-+*sinBal

R+sinf

(C) Apron angle

Supposing thathe angle of theapronagainst a straight line passing through first
fulcrumis6, and as s umi amonidirtlefowestlbwered state,ef the angle
of a straight line connecting thiest fulcrumand theposition for raising the apragainst
thevertical directionn such state iBo, and the angle of a straight line connectingfits
fulcrum andthe center of gravity of the apragainst thevertical directionis ao, the
formulaep=6+po ando=6+ao hold. If these are applied to thest formula referred to in
(B) d. above, the following can be derived:



(Rw+W+5in (8+a0) —Ra  Fg-+*sinbal
R+sin (8+30/

Fs>

(D) Configuration that th&force required for flipping up the aprbtgradually decreases
within a predetermined angle range in which the apron angle incteases
a. The "force required for flipping up the aprdr(Fs) can be expressed by the formula
shownin (C)above, and apr on apranis eaisel(anglabcalse ases a
increases as thagpronis raised, but its percentage of increase differs from thapiain
angled), sothe configuration of Constituent Feature G thia¢ force required for flipping
up the apron gradually decreases within a predetermined angle range in which the apron
angle increasess$ found to be a configuration where, in tbemulashown in C) above,
Fsgradually decreases within a predeter mined
b. Among the terms in the formula shown(®) above the gravity that acts vertically on
the center of gravity of the aproi ((A) above, the distance from thfrst fulcrum to
the center of gravity of the aprét, ((B) c. abové, the distance from thigrst fulcrumto
the position for raising the aprdr ((B) c. abovg, the distance from thiérst fulcrumto
thethird fulcrumRa((B) c. abovg, the angle of a straight line connecting the first fulcrum
and the position for raising the apron against the vertical direction whexpitbeis in
the lowestlowered stat§dwhen 6=0°) 3 ((C) above, and the angle of a straight line
connecting the firsfulcrum and the center of gravity of the apron against the vertical
directionop ((C) abové can bedetermined based on the weight, size, shape, etc. of the
apron In addition, with regard to the angle of a line connectinditbefulcrum and the
third fulcrum againsta line connecting théhird fulcrum and thesecondfulcrum 6, (it
increases as the apron is raised, but its percentage of increase differs from that of apron
a n g ), tee afglavhen the apron ilwwered to its lowesstate( wh e n 648 carDafs)
be determined based on the weight, size, shape, etc. aptbe Moreover, the assist
force that acts on théird fulcrum (Fg) ((A) abovg is, according to Constituent Feature
D of the Invention a force that acts in the direction of flipping the aproras a result of
changing the distance betwettie secondfulcrum and thethird fulcrum with the use of
the gas sprin@ndit can be set by selectingyas sprindnaving appropriateharacteristics
in termsof repulsion and extension.

As aove, t is found that, byappropriatelysetting the terms in the formula shown in
(C) above other thanB, andachievinga configuration wheré-s gradually decreases
within a predetermined angle range in whidhcreasesthe configuration of Constituent
Feature G thdtthe force required for flipping up the apron gradually decreases within a
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predetermined angle range in which the apron angle increaseak! beachieved
C. Recognition of theheoretical explanation

Taking into consideration ttmmmon general technical knowledge of mechanics and
in light of the structure of the work machine claimed in the Inventismentioned in B.
abovethe configuration of Constituent Feature G tlilagé force required for flipping up
the apron gradually deeases within a predetermined angle range in which the apron
angle increases$ found to be a configuration where, in the formula shown in B. (C)
above page 27 of this judgméntFs gradually decreases within a predetermined angle
range in ashsi ch O incre

Indeed, the fastthat the"force required for flipping up the aprorfFs) can be
expressed by the formula shown in B. (C) above andhbatonfiguration of Constituent
Feature G thatthe force required for flipping up the apron graduakgcreases within a
predetermined angle range in which the apron angle incraasesbnfiguration where,
in the formula shown in B. (C) abovedfadually decreases within a predetermined angle
range in which ©6 1increaslkisn]lofthe Ratenbotite di r ect
Description

However, inthe Trial for Invalidationthe Defendant showeittachedFigure 3 on
page 26 ofthesummary of the statements in oral proceedings dated September 25, 2018
(Exhibit Ko 71), conductedhemechanical verification on pages 42 to 49 of the summary
of the statements in oral proceedings (2) dated February 7,(EQh#bit Ko 76), and
showedin line 6 on page 48 thereof that the following formula (“formula (12)") holds
when the upward moment attte downward moment are equal:
R Fs sinB=Rw W sino—Ra Fy sinA (formula(12))
(In formula (12) above,R, Fs, Rw, Ra, Fg, anglea, and anglef are the same as those
mentioned in B. above, and angle Aammula(12)is the same as andgdle mentioned in
B. (B) b. abovepage 26 of this judgmentBased oriormula(12) above, the relationship
of the moments when thgopward momenis larger than theownward momentan be
expressed aR Fs sinB+Ra Fyg sinB=>Rw W sina, which is the same as the formula "R
Fssi nRRi-ARAWsi na” shown i[pageR7ofthi8uydgngnt above
Then on page 11 of the summary of the statements in oral proceedings (4) dated March
1, 2019 (Exhibit Ko 82)the Defendantshowed that theabovementioned formula
("formula(12)") can beransformed into the followinfprmula
F=(Rw W sina—-Ra Fy sinA) / 6irR)
(In theabovementioned formul&, Fs, Rw, Rs, F,angl e «a, and angle B a
those mentioned in B. above, and angle A inabevementioned formula the same as
angleBamentioned in B. (B) b. above [page 26 of this judgment]. Except for the difference
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between an equality sign and an inequality signabmyementioned formuia the same
as the formula rearrangéal express &n B. (B) d. abovdpage 27 of this judgmeln}

On page 6 of Exhibit Ko 60 (Trial Exhibit Otsul4), whictaigritten statement dated
March 22, 2019 prepared lilge Plaintiffs workes, the Plaintiffindicated that it will
adopt the abovementioned formula, which was presented by the Defendant as the
calculation method forhie "force required for flipping up the aproffs) in Constituent
Feature Gandsimulated the relationship between tifigrce reaiired for flipping up the
apron' (Fs) and theapron angléd. The Plaintiffalso conducted a simulation based on a
similar concept in Exhibit Ko 64 (Trial Exhibit OtsiB), which isa written statement
dated August 22, 2019 prepared tne Plaintiffs workers. Meanwhile, the formula
written on page 6 dExhibit Ko 60 (Trial Exhibit Otsul4) is as follows, and althoudfy
is expressed ascF the contents of thdormula are the same ashose of the
abovementioned formula, whithe Defendarshowed on page 11 of tsemmary of the
statements in oral proceeding$ (Exhibit Ko 82).

“ Fs = (Tw — Ta) .-” (R - sinB)
= ((Rw*W »sina) — (Ra * FG » sinfa)) .~ (R * =inB)

As arglesa, B,andBac hange al ong with apron angle 6 a
above[page 27 of this judgmégnthowever, whereas angla andf increase as much as
apronangldi ncreases, the per cgdiférsafrgrethabdfapiomcr eas e
a n g ), thisf@mulashows the relationship between ttierce required for flipping up
the aprohi (Fs) and theapron angleand the partiegid not dispute this point.

In this way, in the Trial for Invalidation, the specific contents of the theoretical
explanation forthe configuration of Constituent Feature G ttthe force required for
flipping up the apron gradually decreases withirredptermined angle range in which
the apron angle increasesere presented by the Defendantthe basis athe structure
of thework machine claimed in the Inventiamdcommon general technical knowledge
of mechanicsand based on thithe Plaintiffsimulated a specific example thathieves
Constituent Feature énd specifically showed that Constituent Feature G caclieved
as mentioned ib. below[page47 of this judgmernt

On such basjst can be found that a person ordinarily skilled in the art would have
been able to recognize the theoretical explanationhi®rconfiguration of Constituent
Feature G thdtthe force required for flipping up the apron gradually decreases within a
predeermined angle range in which the apron angle increases" by taking into
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consideration theommon general technical knowledge of mechaanckreferring to the
structure of the work machine claimed in the Inventigmnch canbeenidentified from
the statement dflaim 1 and the Description aftére Correction
D. Statement of paragraph [0028]tbe Description
(A) The statement of paragraph [0028}té Descriptions as follows.
"[0029

Relationship between the assist operatmrce and the apron angle
Figure 7 shows a graph indicating the relationship between the assist operation force and
the apron angle (the results of actual measurement using a tilling work machine
manufactured and sold by the applicant). It can be utmbershat, when the assist
mechanism does nainction a fairly constant load starts to be applied as the apron angle
(the apron angle is defined as the angle at which the apron pivots starting fiometste
lowered state, which is regarded as 0°) edsespproximately 10°. On the other hand,
when the assist mechanidomctions the load starts to decrease almost linearly at the
apron angle of nearly 0°. Then the load becomes zero at the apron angle of about 60°. In
other words, from the workerfgerspetive, the apron gradually becomes lighter. Such
tendency of the load is observed due topibsitional relationship of the respective fulcra
in the abovementioned working example. In the gas spring 250 explained above, the force
in the compressed state is larger than the force in the extended state; however, as the
fulcrum 152 approaches the fulcrum 151, there will be an increase in the ndstance
of the fulcrum 152 against a predetermined rotation angle, so a reverse characteristic (the
force 1 applied by the assist mechanism increases as the apron angle increases) is
exhibited due to th@tinciple of leveragé'
(B) Taking into considetion the common general technical knowledge of mechanics and
in light of the structure of the work machine claimed in the Inveptisrcan be found
from the statement of Claim 1 and the Description dfterCorrectionit is found that
the statement gfaragraph [0028] of the Descriptioan be understood as follows.
a. Specifically, the statement paragraph [0028] of the Descriptidiiscusses the force
that assists the forde raise theapronand theapron angleand given thatnithe work
machineof the Invention theapronmakes a rotary movemeatoundthe first fulcrum
(140, and the assist force to be applied bydhe springs applied to thehtird fulcrum
(152), as a result of which the force that assists the force to raise the aprorinedybta
the 'principle of leveragé described inparagraph [0028] of the Descriptiaran be
understood to be an explanation of the relationship for obtaining the force that assists the
raigng of the aprorwith the use of the force of the gas spribg using the first fulcrum
(140) of the work machine claimed tine Inventionas the'fulcrum,” the third fulcrum
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(152) to which the force of thgas springs applied as thépoint of effort; and the
position ofthe center of gravity of the apras thée'point of action’
b. In addition, given that paragrap02§ first states"in the gas spring 250 explained
above, the force in the compressed state is larger than the force in the extended state," and
thenstates'a reverse characteristic (the forcagblied by the assist mechanism increases
as the apron angle increaség)can be understood thite"reverse characteristicefers
to the fact that, althougime force of the gas spring itselpplied to the "point of effort"
in the 'principle of leveag€ gradually decreasess the apron angle increasecause
the gas springomes to be in an extended state, the assist force that can be obtained at the
"point of action™ in thée'principle of leveragewill gradually increase as ttegron angle
increa®s.
c. Furthermorethe statement "as the fulcrum 152 approaches the fulcrum 151, there will
be an increase in the moving distance of the fulcrum 152 against a predetermined rotation
angle" inparagraplj002§ indicates the reason that the "reverse characteristic" referred
to in b. above is exhibited by therinciple of leveragé According to theprinciple of
leverage evenwherethe same force acts on theint of actionif the distance between
thepoint ofeffort and thefulcrumbecomegarger less forcawill be required to be applied
to thepoint of effort In thework machine claimed in the Inventiaihe distance between
thefirst fulcrum (140 (the "fulcrum” of theprinciple of leverageand thethird fulcrum
(152 (the "point of effort” of theprinciple of leveragedoes not change structurally. As
the apronis raised and thapron angldancreases, it is the distance between first
fulcrum (140) and a straight line passing through thied fulcrum (152 and thesecond
fulcrum (151) that becomes larger, and the force by the gas spring acts alonggtigists
line.

Then the exhibition otthe "reverse characteristide tothe "principle of leveragé
can be understood to mean thet,theapronis raised and thapron anglencreasesthe
force of the gas spring itsdilecomes smaller, but the distance between a straight line
passing through théhird fulcrum (152 and thesecondfulcrum (151), and thefirst
fulcrum (140 (the "fulcrum™ of theprinciple of leveragebecomes largeand as a result,
the moment which is expressed as the product of the force and the didiarfoece that
acts as thassist forckbecomes larger.
d. This can be illustrated @gtachedFigure3 (the drawing on page 26 of Exhibit Ko 71,
which is the summary of the statements in oral proceediatgzl September 25, 2018
submitted by th®efendant Supposing thahe distance between thest fulcrum (140
and thethird fulcrum (152) is L, the fore applied by the gas spring to the third fulcrum
in the direction toward the second fulcrum whenapeonis in a lowered stat@ghe upper
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figure in Attached Figure 3) is F1, and the angle of a straight line connecting ftret
fulcrum and thethird fulcrum against a straight line connecting thed fulcrum and the
secondfulcrum at that time isB;, thenthe force that acts on the third fulcrum in the
direction of forming a right angle with the radius of a cicgatered on thrst fulcrum
Is F1 sinB; andthe distance between thiest fulcrum and thethird fulcrumis L; thusthe
moment that acts on thieird fulcrum (the momentroundthe first fulcrum that acts on
thethird fulcrumto move thepronupward is F1 sinB: L, which is a product dhe force
and the distance.

On the other hand, the force applied by the gas spring to the third fulcrum in the
direction toward the second fulcrum when the apron is in a raisedtsiewer figure
of AttachedFigure3) is F2, and if the angle of amight line connecting thirst fulcrum
and thethird fulcrum against a straight line connecting thed fulcrum and thesecond
fulcrum at that time i$, thenthe force that acts on the third fulcrum in the direction of
forming a right angle with theadius of a circle centered on the first fulcrunfrissing,
and the distance between ttrst fulcrum and thethird fulcrumis L; thus the moment
that acts on ththird fulcrum (the momenaroundthe first fulcrum that acts on the third
fulcrum to movehe apron upwaids F2 sinBz L, which is a product of the force and the
distance.

As mentioned abovehe moment that acts on the third fulcrum whenaghenis in
a lowered statéthe upper figure oAttachedFigure3) is F1 sinB: L, and the moment
that acts on the third fulcrum when thpronis in a raised statéhe lower figure of
Attachedrigure3) isF> sinB. L. Meanwhile, as mentioned mabove, the exhibition of
the "reverse characteristic" due to tipeificiple of leverageécan be understood to mean
that, as the apron is raised and the apron angle increases, the force of the gas spring itself
becomes smaller, but the distance between a straight line, passing through the third
fulcrum (152) and the second fulcrum (151), damel first fulcrum (140) (the "fulcrum”
of the principle of leverage becomes larger, and as a result, the moment which is
expressed as the product of the force and the distance (the force that acts as the assist
force) becomes larger. Therefotieis can be summarized accordingstach"principle of
leveragé as follows:the moment that acts on the third fulcrum when the apron is in a
lowered state (the upper figure otéchedrigure 3)is i L s iy, thélt is, a product off
which is te force of thgas spring itsejfan d  Listhe diiance between a straight Jine
passing through théhird fulcrum (152 and thesecondfulcrum (151), and thefirst
fulcrum (140), whereas the moment that acts on the third fulcrum wheagfanis in a
raised statéthe lower figure oAttachedFigure3) is /> L s iz, thét is, a product of &
which is te force of the gas spring itself a n d», whishiisrth@ distance between a
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straight ling passing through thinird fulcrum (152 and the scondfulcrum (151), and
thefirst fulcrum (140).

When theapronis in a raised staighe lower figure oAttachedrigure3), the upward
moment becomes larger and the force required by the worker to raise the apron becomes
smaller, as compared to when #pronis in a lowered stat@ghe upper figure ofttached
Figure3); thereforethe formulaF. LsinG2>F1 LsinB: holds.

In the gas springthe force in the compressed state is larger than the force in the
extended stat@paragraph002g), sotherelationshipF2<F: holds. On the other han@s
the relationship6,>6: holds, the relationshipsing>>sinB: alsoholds. If, as the apron is
raised, the percentage of decrease frartoF~ becomes larger than the percentage of
i ncr eas eatof rsathma enula-d LsinB>F1 LsinB: holds. In this waydespite
the factthat the force of the gas spring itself applied to the "point of effort” in the
"principle of leveragegradually decreases #g apron angléncreases because the gas
spring comes to be in an extended state, the assist force that can be obtained at the "point
of action” in the principle of leveragé will gradually increase as the apron angle
increasesand it is found that this is referredds a "reverse characteristic" in paragraph
[002].

(C) As described iB. (D) above[page 27 of this judgmeéntthe theoretical explanation
behindthe configuration of Constituent Feature G thilaé force required for flipping up

the apron gradually decreases within a predetermined angle range in which the apron
angle increases$s a configuration where, in the formula shown in B. (C) above [page 27
of this judgment], kEgradually decreaseswitn a pr edet er mi ned angl e
increases. In addition, as describe@imbovd page 29 of this judgeni, it can be found

that a person ordinarily skilled in the art would have been able to recognize the
abovementioned theoretical explanatiyrtaking into consideration the common general
technical knowledge of mechanics and referring to the structure which can been identified
from the statement of Claim 1 and the Description after the Correction. Furthermore,
considering that, in the Trial fdnvalidation, the Defendant showedt@chedFigure 3

and showed thathe formula 2 L s i2>f0L s i1 hoBls onpages 25 to 26 of the
summary of the statements in oral proceed{&gptember 25, 2018xhibit Ko 71), and

that the Plaintiffalsodoes not dispute the fact that tfiismulaholds, it is found that a
person ordinarily skilled in the art would have been able to recognize that the meaning of
paragraph0028 was as described (iB) a. throughd. above

Meanwhile, the apron angle referred to in B. (C) adpage 27 of this judgmént
assumeshe angle of the apron against a straight line passing through the first fiitcrum
be6 and assumeB =0° when t helowesdowered statsThus, it diferd e
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from amngds@vn BAttachedrigure3. Howeverasapr on angl e 06 ref
in B. (C) above [page 27 of this judgment] becomes larger aspitumis raised,and
angbien Ba st ate where the aprinanstate wherethe sed i s
apron is loweredthey are the same in that they become larger aaghanis raised.
Moreover, when appropriately setting the terms in the formula shown in B. (C) above
[ page 27 of this judgment puratiorowhdreskgradutalyan 6, a
decreases within a predet er ifB. (Deadovefpagg! € r an
27 of this judgmen), given thatparagrapni002§ states thatin the gas spring 250
explained above, the force in the compressed stitegier than the force in the extended
state" it is necessary to set the terms in such a manner that the assist force of the gas
spring itself (k) that acts on the third fulcrum becomes weaker as the apron angle
increasesand paragraph [0028] is founddrplain thatheforce requiredor the operator
to flip up the aprors decreases in spite of that.
(D) The Defendanalleges that the statement @fragraph [0028] of the Descriptiamd
[Figure 7 relate to the Plaintiff's product called "FTE240," which has a different
configuration fromthe Invention and that even i&nablement o€onstituent Feature G
is satisfiedin "FTE24Q0" Constituent Feature G cannot be achieirethe Invention
However,while it is found that the statement péragraph [0028] of the Descriptican
be understood as described in (B) and (C) above with regéne taventionthis logic
should be applicable also to tilling machines other than a specific produdt) &aad
Constituent Feature ®&f the Invention can beachievedas described in 5. below.
Therefore, thdefendans abovementioned allegation cannot be accepted.
3. Regarding theositionof the work machine wheachievingConstituent Feature G
(1) Determinatiorof the JPO Decision
The JPO Decisiodetermined as follows regarding thesitionof thework machine
"However, with regard to thposition of the abovementionediork machine the
Description, etc. do not describe that gusitionof the work macime should be tilted
forward, such as thpositionwherethe work machine is raised and adjusted using the
tractor's hydraulic mechanism' or tlséandingposition in a case whergvhen scraping
off soil adhered to the front surface part (the side fattiegilling rotor) of the apron or
to the tilling rotor or when replacing tilling claws provided on the tilling rotor, the apron
is maintained in a flippedp staté(paragrapi0003 of the Description, etk.In addition,
asthe Descriptionetc.statethat'it is possible to prevent the worker from flipping up the
apron accidentally from the state where the apron is lowered in the tilling state; once the
apron is flipped up to a certain angle with a reasonddxgeeof force (but smaller than
the forcerequired when there is no assist mechanism), it can be flipped up with a lighter
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force thereaftér(paragraph §037]) and'the gas spring is configured to contract at the
point where the apron is lowered, so the surface of the piston rod of the gasasibring
no longer be soiled at the time of tilling, which accounts for the longest hours of use, and
the life of the gas spring will be greatly improvgohragraptj0041), it is clear thatthe
tilling state and'at the time of tillingrefer tothe timeof the tilling work Therefore, it is
necessary tat leastexplain thatit is possible to have the assist mechanism act so as to
achieve the configuration of the Invention that 'the force required for flipping up the apron
gradually decreases within a getermined angle range in which the apron angle
increases' when the work machine is on the tilt at the time of the tilling work, as mentioned
above

Accordingly, if it can be achieved onlyder conditions that are not described in the
Description, etc., such dke "positionwherethe work machine is raised and adjusted
using the tractor's hydraulic mechanism" or the "stangsjtior’ as asserted by the
respondentit cannot be said th&nablement ofhe Inventionis satisfied' (line 18 on
page 86 to line 2 on page 87tbé JPO Decision
(2) Whether the determinatias erroneousnd the reasons thereof
A. However, the determination of the JPO Decision referred to in (1) abew®neous
The reasons are as described in B. below.
B. (A) Regarding the tilt of the work machine when achiev@anstituent Feature ,G
Claim 1 after the Correction has not added any limitations, but accordiiydblem to
be solved by the inventipyparagrapf000§, paragrapf0007], [ Effect of the inventioh
and paragrapH 0013 of the Descriptionthe Inventionis construed to provide a work
machine that solves the problem that had existed with regard to assist mechanisms for
flipping up theapron is capable of performing stable assist operation, and also prevents
deterioration of thegyas springand paragrapic007 statesas follows:"This type of
rotary work machine has a frame connected to a traveling machine body and an apron,
which is proviegkd behind the frame and capable of being lowered or flipped up in a pivotal
movementarounda fulcrum fixed to the frame (the first fulcrum). When scraping off soil
adhered to the front surface part (the side facing the tilling rotor) of the apron or to the
tilling rotor or when replacing tilling claws provided on the tilling rotor, the apron is
maintained in a flippedip state. The time when the assist operation for flipping up the
apronwill be required is the time when conducting work such as scraping off soil adhered
to the tilling rotor or replacing tilling claws provided on the tillingamandsuchwork,
in light of their purpose, characteristics, procedures, and s fauynd to be normally
conducted not in a "state where the tilling clas insertednto the farm field' but in a
state where the work machine is tilted forward anthia "state where the entire work
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machine (including the blades) is raised above groidanwhile, the inclination of the
forward tilt of the work machine against therizontalaxiswhen such work is conducted
is found tobein a range of 17.41° to 3P, which is a range combiniriige 18.0° to 34.8°
rangefound based oiExhibit Ko 59 (Trial Exhibit Otsul3) andthe 17.41° to 33.97°
rangefound based oB&xhibits Ko 90through92. In light of the purpose of the invention
and other factors described aboWeConstituent Feature G can be achieved when the
work machinds tilted forward and is in a "state where the entire work machine is raised
above ground'(a state where thmclinaton of the forward tilt of the work machine
against théorizontalaxisis in a range of 17.41° to 34.8° as found aavean be found
that enablement oConstituent Feature & satisfied There is no ground in having to
show thatConstituent Feature Gan be achievedlso when the work machine is in a
positionother than the above, in order to say #rsblement o€onstituent Feature
satisfied

Incidentally,in the"first positiori' (a state in which input shaft is tilted forwdrgd33°
from the horizontalaxis) and the"secondpositior’ (a state in which theput shaftis
tilted forward by 18° from th&orizontalaxis) in Exhibit Ko 60(Trial Exhibit Otsu 14),
and in the "highegtositiori'(the position at which the work machine is raitieel highest
by using the tractor's hydraulic mechanism; a state in which the input shaft is tilted
forward by 30.5° from the horizontakis) in Exhibit Ko 64 (Trial Exhibit Otsul8), the
inclination of thework machinés tilt forward against thedmizontd axisfalls within the
abovementioned range 7.41° to 34.8°, and they are found to be the abovementioned
"state where the entire work machine is raised above groMiodeover, as described in
4. (2) B. (A) below (page 43 of this judgmentit is found according to Exhibit Ko 60
(Trial Exhibit Otsu 14) that, in th¥irst work machiné' the force required for flipping
up the apron gradually decreasedmncextenthat could be perceived by a general worker,
in the"first positior' and the'secondposition” andit is found according t&xhibit Ko
64 (Trial Exhibit Otsul8) that, in the"first work machiné' the force required for flipping
up the apron gradually decreasedmncextenthat could be perceived by a general worker,
in the"highestpositior'; therefore, it is found thanablement o€onstituent Feature G
is satisfied
(B) The Defendandlleges that "the tilling state" the statemeritit is possible to prevent
the worker from flipping up the apron accidentally from the state where the apron is
lowered in the tilling state; once the apron is flipped up to a certain angle with a reasonable
degreeof force..., it can be flipped up with legghter force thereaftérin paragraph [0037]
of the Description can only be understood to m&srthe time of the tilling work(the
"tilling positiort' in [Figure 3); in addition, the onlyposition of the work machine
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described inthe Descriptionis the "tilling positior' in [Figure 3 and the Plaintiff
consented to thi#tilling positior' in conducting verification. Therefore, the Defendant
alleges that if Constituent Feature G of the Invention can be achieved only under
conditions that are not described in the Descripsoch as thegositionwherethe work
machine is raised and adjustesing the tractor's hydraulic mechanism" or the "standing
position" it cannot be said th&nablement o€onstituent Feature G tiie Inventionis
satisfied

However, the statement of paragrdPB37] only explains avorking exampleand
when also taking into account the point indicatedAh above in the tilling state, not
only is it normally unnecessaryfig up the apron, but it is even necessary to prevent the
apron from being flipped up unexpectedly for the sake of safetyaatt hencehere is
room to construe that the mention'die tilling staté in the paragraph was made in
relation tothe fact that the machingrevens the worker from flipping up the apron
accidentally during the tilling work, and there is no groundcfanversely limiting the
contents of the Inventidmased onthe statement of paragraf®037] by interpreting it as
meaninghat the assist mechanism needs to appropriately function alsstilling state
In addition, as there is also room to consthag[Figure 3 is a figure that explains the
shape and configuration of the tilling machine, and not a figure that explaiasdisé
mechanism it cannot be concluded that the figure indicates the fact that the assist
mechanisnmunctionsalso inthetilling state Thereforethe Defendard abovementioned
allegation cannot be accepted.

While Exhibit Ko 13, which is a report dated January 31, 2018 prepared by the
Defendant's workers, described that the force required for flipping up the apronbsould
measured in thélling position ahead of conducting measurement (verification) of the
force required for flipping up the apron by using Object of JPO Observation Kthé in
Trial for Invalidation the Plaintiff described in the summary of the statetsen oral
proceedings dated October 9, 2qE&hibit Ko 73) that"we have no particular objection
to conducing measurement to confirthat 'the force required for flipping up said apron
gradually decreases within a predetermined angle range in which the apron angle
increase'sby the method described in the rep@xkhibit Ko 13)" (page 3 oExhibit Ko
73), and as a result, the measuram@erification) of theforce required for flipping up
the aprorwas conducted in thi@ling position However, the abovementioned response
of the Plaintiffonly related to the method for measuring (verifying) the force required for
flipping up the apromy usingObject ofJPOObservatiorKo 1, and is not found to be of
a nature that would have served as a ground for limiting the Plaintiff's subsequent
allegations irthe Trial for Invalidationand no facts suggest thihe Plaintiffs allegations
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were actually limited thereafter. If so, eventhie Plaintiff made the abovementioned
response, it cannot be found tkia¢ Plaintiffs allegatiorto the effecthatenablement of
Constituent Feature G satisfiedin a "state where the entire work machiis raised
above ground,” which is nahe tilling position violates theprinciple of good faith or
doctrine of estoppel

4. Extent of decrease tifie force for flipping up the apron

(1) Determination of the JPO Decision

The JPO Decisiomade a determination on the extent of decreagheoforce for
flipping up the aproms follows.

"In addition,the respondergubmitted Exhibit Otsi8 and asserts that, as a result of
calculating the changes in the 'force required for flipping upattren’ in thetilling
positior (the input shaft of thevork machinds tilted forward by3.0°) and plotting the
result in a graphijt can be seen that the force required gradually decreases even if the
apron is flipped up fronthe tilling stateé(middle of the graph id. (13) B. above.

However, with regard to the fact thitie force required for flipping up the apron
gradually decreases within a predetermined angle range in which the apron angle
increases$,paragraph [0037] ofhe descriptionof the Patenstates'once the apron is
flipped up to a certain angle with a reasonalelgreeof force (but smaller than the force
required when there is no assist mechanism), it can be flipped up with a lighter force
thereaftet.This suggests that, the Invention the condition that théorce required for
flipping up the aprongradually decreasesan be construed to meandecrease tan
extentthat theapronoperator can clearly perceive the gradual decreatigeadutlined
force (for examplethe decrease showin the graph of Figure 7 dhe Patent but it
cannot be found from the inclination in the graph shown in Exhibit @O8stihat the
outlined force has decreasedaitoextenthat the apron operator can clearly perceive it.

Accordingly, if the outlined force decreases merely to an extent that the apron operator
cannot clearly perceive it tine position taken dhe time of the tilling work, it cannot be
regarded that Constituent Feature G has been achieved, and hencetibeasaid that
enablement athe Inventions satisfied' (lines 3 to 21 on page 87 thfe JPO Decision
(2) Whether the determinatias erroneousnd the reasons thereof
A. However, the determination of the JPO Decision referred to in (1) abew®neous
The reasons are as described in B. below.

B. (A) Thedetermination of the JPO Decision(1) above is premised on the fact that
Constituent Feature G must be achievethi position taken ahe time of the tilling
work. However, as describeth 3. (2) B. (A) above[page 39 of this judgmentif
Constituent Feature G can be achieved'istate where the entire work machine is raised
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above ground it is found thatenablement o€Constituent Feature G satisfied so the
abovementionedetermination of the JPO Decisioannot be accepted in terms of such
premise.As described in3. (2) B. (A) above[page 39 of this judgmentihe "first
positiod' and the"secondpositior' in Exhibit Ko 60 (Trial Exhibit Otsul4) and the
"highestpositiort' in Exhibit Ko 64 (Trial Exhibit Otsul8) are found to be in &state
where the entire work machine is raised above grgutmdis, it is found that, if the
configuration that "the force required for flipping up the apron gradually decreases within
a predéermined angle range in which the apron angle increases” cahigzedn these
positiors, enablement o€onstituent Feature S satisfied

(B) Moreover, it is found that, in order to say tlatablement othe configuration of
Constituent Feature Ghat "the force required for flipping up the apron gradually
decreases within a predetermined angle range in which the apron angle incieases"
satisfied,the force required for flipping up the apron needs to gradually decrease to
extentthat can be peeived by a general operator as the apron angle incregses.
reasons are as described below.

Specifically, according to the wording "the force required for flipping up the apron
gradually decreases within a predetermined angle range in which the apgte
increases" ilConstituent Feature,@ order to say th&lonstituent Feature iS achieved,
theforce required for flipping up the aproeeds to gradually decrease asapeon angle
increases. In additiorthe Descriptiorstates’however, as thapron is fairly heavy and
its center of gravity is positioned behind the fulcrum (the first fulcrum), the work of
flipping up the apron is heavy labor for the wotkiBackground ait paragrapf0003,
which points out, as background art, that the wéfkfmping up theapronis heavy labor
for the worker because the apron is heaWhile prior art documents described apron
flip-up assist mechanisms that support the flippipdgorce for facilitating the work of
flipping up the aproim order to solve sth problem in Bckground arfparagrapti0004),
the problems involved in such prior art are pointed out asriitdgms to be solved by
thelnventian ([Problem to be solved by the inventjand paragrapH9006 and[0007]).

This is followed by statement of the contents of theention ((Means for solving
problenj and paragraphf0008 through[0017), and theeffect of the inventions
described as follows:According to the work machine of the present invention, it is
possible to provide a work machine that is capable of performing stable assist operation
and that also prevents deterioration of the gas spring. In addition, it will be possible to
prevent the apron from flipping up abruptly when the apron is in a lowereal' sta
(paragraph [0013]) According to such statementleerDescriptionthe challenge fathe
Inventionis found to be to solve the problem that the work of flipping up the apron is
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heavy labor for the worker because the apron is heavy and to solvelhems in prior

art regarding apron flhip assist mechanisnis beprovided for facilitating the work of
flipping up theapron By solving such problemshe Invention is found to enable stable
assist operation of thegron flipup assist mechanisrfacilitate the work of flipping up
theapron and ultimately solve the problem that the work of flipping up the apron is heavy
labor for the worker because the apron is heavy. Whil&tinee required for flipping up

the aprofi in Constituent Feature G the brce required fothe worker toflip up the

apron given the meaning ahe Inventionas mentioned aboye order to say thahe
configuration of Constituent Feature G thtte force required for flipping up the apron
gradually decreases withia predetermined angle range in which the apron angle
increasesis achieved, it should be said that the work of flipping upaih®nneeds to
become easy for theorker, andit is found necessary that the force required for flipping
up the apron graduallyecreaseto an extenthat can be perceived by a general operator
as theapron angléncreases. WhilgFigure 7 indicates that thiorce required for flipping

up the aprongradually decreased from 250 N to O N as #meon anglechanged
approximately fron0° to 60°, as mentioned in (D) below, there is no ground to construe
that the extent of decrease of thece required for flipping up the apraslimited to the
specific numerical values indicated[frigure 1, but it canratherbe said thafFigure 7

is intended to support the fact that the force required for flipping up the apron gradually
decreases tan extenthat can be perceived by a general operattir@rinvention

(C) However, according to the graph on page Extiibit Ko 60 (Trial Exhibit Otsul4)
(AttachedFigure4), in the"first work maching' the force required for flipping up the
apron is found to have gradually decreased from 250 N to 0 N while the apron angle
changed from 0° to 60° in the case of thiestpositior' (the blue line in that graphand

the force required for flipping up the apron is found to have gradually decreased from
about 230 N to about 75 N, i.e., to below 4hied in percentage, while the apron angle
changed from 0° to 60° in the case of'teecondositior' (the yellow Ine in that graph

In addition, according to the graph on page @&xifiibit Ko 64 (Trial Exhibit Otsul8)
(AttachedFigure5), in the "first work maching' the force required for flipping up the
apron is found to have gradually decreased from about 2820 N, i.e., to below ore
eleventhin percentagewhile the apron angle changed from 0° to 60° in the case of the
"highestpositiort' (the blue line in the graphin these cases, tHerce required for
flipping up the apromas gradually decreasddringthe process in whictheapronwas

raised above, and the percentage of decrease was considerably large in all cases, so the
decrease in the force required for flipping up d@ipeonis found to have been a decrease

to an extenthat could be perceived bygeneralworker Then,it is found that, in these
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cases, théorce required for flipping up the apragmadually decreased #n extenthat
could be perceived by a general worker asag®n anglencreased, and is found to
have been proved th@onstiuent Feature @an beachieved Accordingly, it is found
thatenablement o€onstituent Feature (S satisfied.

(D) With regard to the extent to which "said force required for flipping up the apron”
"gradually decreases within a predetermined angle range in which the apron angle
increases" ilConstituent Feature,@he Defendant alleges that, because paragraph [0037]
of the Descriptiorstates'once the apron is flipped up to a certain angle with a reasonable
degreeof force..., it can be flipped up with a lighter force theredfi@nd the graph in
[Figure 7 indicates that thassist operation foragecreases from abb250N to about0

N, the "reasonabldegreeof force" referred to in paragrapf037] means abou250N,

and th€'lighter force" means a force that moves toward about zero.

Nevertheless, as the size and the weight of the work machine is not restritted in
Invention various sizes and weights are assumed fowtbr& machine claimed in the
Invention and this is supported by the fact that paragf@pB8QJ mentions alarge tlling
work machine, puddling machine, or the like, which has a heavy'apsa "variant
example." In light of this, it cannot be construed that the force required for flipping up
the apronin the Inventionis restricted toany specific numerical valuesMoreover,
paragraph [0037] athe Descriptiorexplains a working example tifie Invention and
[Figure 7 is merely a figure indicating the effect of the flip assist mechanism of a
work machine according to a working exampldha Invention there isno statement in
the Description indicating that the extent to which "said force required for flipping up the
apron" "
increases" in Constituent Feature G is limited to the fiperimerical values indicated
in [Figure 7] and there is no ground to make such construction. Theretioee,
Defendant abovementioned allegation cannot be accepted.

gradually decreases within a predetermined angle range in which the apron angle

5. Whetherunduetrial and error is required foachievingthe configuration of the
invention
(1) Determination of the JPO Decision

As described in 2. (1) B. above [page 22 of this judgmehg, X3PO Decision
determined thakven if a person ordinarily skilled in the art were to work the Invention
based on the formulae and explanatamserted by the Plaintjfft would require the
person to carry out undue trial and error
(2) Whether the determinatios erroneousind the reasons thereof
A. However, the determination of the JPO Decision referred to in (1) abew®neous
Thereasons are as described in B. below.
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B. (A) As described ir2. (3) B. (D) above[page27 of this judgmerjt while it is found
that, by appropriately setting the terms in the formula shown in 2. (3) B. (C) above [page
27 of this | udgme achigving aconfigarationtwhexengradually a n
decreases within a predet er rnhenpoafduraiangfl e r an
Constituent Feature G thdthe force required for flipping up the apron gradually
decreases within a predetermined amgtege in which the apron angle increases” would
be achieved, given that there aneiltiple terms in the formula shown in 2. (3) B. (C)
above[pag7 of this judgment], other than 06, it
unduetrial and errorwould berequired for working the Invention through finding an
appropriate combination of numerical values for such terms and producingptke
machine claimed in the Invention

Regarding this pointhe Plaintiffsimulated the change curves of the "force nexglii
for flipping up the apron” and the "apron angle" in the Constituent Feature G based on
the basic positional relationship of the respective fulcra shown in [Figure 2], and obtained
the results as shown in the graph on page Extiibit Ko 60 (Trial Exhibit Otsu14)
(AttachedFigure4). According to that graph, in the "first work machine" in which the
positional relationship of the work machine describddrigure 3 is adopted as the basis,
and the position of thihird fulcrum 152is pivotally moved downward by 2&foundthe
first fulcrum 140, the force required for flipping up the apron is found to have gradually
decreased from 250 N to O N while the apron angle changed from 0° to 60° in the case of
the "firstpositior' (a statem which the work machine is tilted forward by 33° from the
horizontalaxis) (the blue line in that graphand the force required for flipping up the
apron is found to have gradually decreased from about 230 N to about 75 N while the
apron angle changedfn 0° to 60° in the case of the "secqusitiort' (a state in which
the work machine is tilted forward by 18° from the horizomatdb) (the yellow line in
that graph). In addition, according to the graph on pageExHuibit Ko 64 (Trial Exhibit
Otsul8) (AttachedFigureb), in the "first work machine," the force required for flipping
up the apron is found to have gradually decreased from about 23&dut20 N while
the apron angle changed from 0° to 60° in the case dhtgkestpositior' (the positon
at which the work machine is raised the highest by using the tractor's hydraulic
mechanism; a state in which the input shaft is tilted forward by 30.5° from the horizontal
axis). As described int. (2) B. (A) above[page 43 of this judgméntin these cases, the
force required for flipping up the aprafound to havgradually decreased &m extent
that could be perceived by a general worker. Then, it is found to have been proved by
these simulations that Constituent Feature G cachieved

While these simulations are presumed to have been conducted by using a computer,
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it cannot be found that the implementation of these simulations was particularly difficult,
andthere are no circumstances suggesting timatuetrial and error vas required for
obtaining the abovementioned result

Accordingly it is found thatunduetrial and erroris not required for a person
ordinarily skilled in the art to workhe configuration of Constituent Feature G thhe
force required for flipping ughe apron gradually decreases within a predetermined angle
range in which the apron angle increases" through finding an appropriate combination of
numerical values for the terms in the formula shown in 2. (3) B. (C) above 2@agfe
this judgment], othemtan ©6, and producing the work mach
(B) a. The Defendantndicated thatparagraph [0028] of the Descriptiatates”such
tendency of the load is observed due to the positional relationship of the respective fulcra
in theabovementioned working examplghich clarifies that the graph in [Figurewas
obtained based on the positions of the fulcra of the work machine shdwigume 3.
On such basis, the Defendant alleges that, because the "first work machine" (theestruct
indicated in blue in KachedFigure 2) for whichthe Plaintiffhasallegedlyobtained the
" "gradually
decreases within a predetermined angle range in which the apron anghseastrey
mechanical simulationgas the third fulcrum (152) in a different position from that of
the work machine shown [rigure 3, andbecause the "first work machinis"not shown

change curves showing that the "force required for flipping up the apron

in the Description or the drawings attached to the written applicaticthe patent

application for the Patenthe Plaintiff's allegation to the effect thahablement of

Constituent Feature G of the Inventisrsatisfiedbased on the graph on page 7 of Exhibit

Ko 60 (Trial Exhibit Otsu 14) and the graph on page 6 ofiliixKo 64 (Trial Exhibit

Otsu 18), which have been obtained by using'tinet work machingé' is erroneous
However, while the work machine shown[iigure 3 is one example of the work

machine for explaining the configurationtbe Inventionparagaph[0016), given that,

with regard to the positions of the fulcra, the claim ofittventiononly specifies that the

positions of thesecondandthird fulcra must be such that the assist mechanism is movable

on the same axis thpasseghrough the twdulcra (Constituent Feature)Eas long as

this specification is methe positions of the second and third fulcréhiea work machine

of the Invention do not need to be the same as the specific positions indicdt&dune

2]. As the dawings attached to theritten application ofa patent applicatiorare not

required to show accurate dimensions, etc. like engineering drawingsare only

required to be expressed with the degree of accuracy that makes the technical details of

the invention understandable, an#figure 3 is also shown for explaining the

configuration ofthe Inventionand is not found to specifically show rigosshapes and
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dimensions, etc. like an engineering drawiagcordingly, as longas itis indicated that
enablement ofhe configuration of Constituent Feature G tftae force required for
flipping up the apron gradually decreases within a predeternaingié range in which

the apron angle increasas"satisfiedin the "first work machine,” which has the same
overall configuration as the work machine showfHigure 3 except for the position of

the third fulcrum (152), and which also satisfigSonstituent Feature,H is found that
enablement o€onstituent Feature G the Inventioris satisfed Paragraph [0028] of the
Descriptionstates'such tendency of the load is observed due to the positional relationship
of the respective fulcra in treovementioned working examgléut in consideration of

the factthat the configuration ofhe Inventionhas been specified by traaim, the
abovementioned statement of paragrf@®Rg is not found to require the positions of
the second and third fulcia the work machine of the Inventida be the same as their
specific positions shown ifiFigure 3. Therefore, the Defendant's abovementioned
allegation cannot be accepted.

b. The Defendanalleges that, because the gas spring used in the calcutatitie "first

work machiné (Exhibit Ko 65 (Trial Exhibit Otsu19)) is an "allgastype" with a
diameter ofil6 mm, and not the "free piston type" described in [Figure 5] and [Figure
6], it is clear that the graph shown in [Figure 7] cannot be obtained by using a piston of
the "free piston type" described in [Figure 5] and [Figure 6].

However, with regard to the gas spring to be used for the assist mecharisn in
Invention Claim 1 dter the Correctioronly statesa"gas spring' and it does not specify
whether it should be an "aljastype" or a"free piston typé. In addition, paragraph
[0029] ofthe Descriptiorstates'while the abovementioned working example uses a gas
spring hawng a free piston, it is also possible to use a conventional gas spring that does
not use a free piston," indicating that the gas sprinthefinventionis not limited to a
"free piston typé.If so, because it has been shown that Constituent Feature e can
achievedy the "first work machine," as described in (A) above, by using a gas spring of
an"all-gastype' (Exhibit Ko 65 (Trial Exhibit Otsul9)) for the calculatior{pages 1 to 2
of Exhibit Ko 60 (Trial Exhibit Otsui4), page 1 oExhibit Ko 64 (Trial Exhibit Otsul8),
and Exhibit Ko 65 (Trial Exhibit Otsu19)), it is found thatenablement o€onstituent
Feature Gs satisfied Moreover, it is presumed that a gas spring ofahgastype'
(Exhibit Ko 65 (Trial Exhibit Otsul9)), in light of its structure, could have besrhieved
at the time of the filing of the original application for the Patent, and there is no specific
evidence to support that it could not have baemevedat the time of the filing of the
original applicaibn forthe PatentTherefore, the Defendant's abovementioned allegation
cannot be accepted.
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c. The Defendanalleges that it is clear that Constituent Feature G cannatlueved
because even the Plaintiff that has developedavtitk machine claimed irhe Invention
by itself cannot reproduce the "work machine at the time,” which had existed on the day
on which the data of the graph showrjfigure 7 was obtained.

However, whether or na@nablement o& patented inventiois satisfiedshould not
be determined by whether or not the example shown iwtitking examplecan be
specifically reproduced &s, so whether or not a person ordinarily skilled in the art could
have worked the Invention based on the statement of the Descriptlus tahe of the
filing of the original application fothe Patenshould not be determined by whether or
not the actual "work machine at the tifhwith which the data of the graph shown in
[Figure 7] was obtainedccan be reproduced. As described(4) above according to
Exhibit Ko 60 (Trial Exhibit Otsul4) and Exhibit Ko 64 (Trial Exhibit Otsul8), it is
found thatenablement oConstituent Feature G satisfied Therefore, the Defendant's
abovementioned allegation cannot be accepted.
6. Whether there were changegtlie Plaintiffs allegations
(1) Determination of the JPO Decision

The JPO Decisiomade a determination on the explanations given isuhemary of
the statements in oral proceedindgted October 9, 2018 prepared by the Plaintiff
(Exhibit Ko 73) andthesummary of the statements in oral proceed{@ydated February
7, 2019prepared by the PlaintiffExhibit Ko 78) as follows (the "summary of the
respondent’s statemeriiy" below s the summary of the statements in oral proceedings
dated October 9, 2018 preparedtihy Plaintiff(Exhibit Ko 73), and thé'summary of the
respondent’s statemen®" below is the summary of the statements in oral proceedings
(2) dated February 7, 2019 preparedhmsy Plaintiff(Exhibit Ko 78)).

"Invalidation Reason & explained as described in (3) above also in the summary of
the respondent's stateme(its

Moreover, to add to that explanation, the summary of the respondent's sta@nents
explains as follows(1) the case where the force of the gas spring itself becomes larger
(Fi<F>) as theapron anglencreases' ‘is premised on the characteristic of the gas spring
that "the force in the compressed state is larger than the force in the extendédrslate,
also premised on the fact that the gas spring is attached to the work machine in the
direction whee it comes into a compressed state wheragienis in the lowered state,
and comes into an extended state wherafitenis in a flippedup state; therefordor
example, if the direction of attaching the gas spring to the work machine is reversed so
that the gas spring comes into an extended state when the apron is in the lowered state
and comes into a compressed state when the apron is in a{lipstdtethe force of the
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gas spring itself becomes larger 1 <ds #h¢ apron angle increa'séa this way,by
appropriately selectinfactors such athe combinatiorf the diameter sizes of tipéston
rod and thecylinders, as well as the numerical values of the stroke length and the entire
length of thegas springit is easy to set the change rate ofdlas sprinchigh and use a
gas spring with a large difference in the reaction force between the time of extension and
the time of compressigrand therefore, even if the positions of the fulcra, et@bject
of ObservationKo 1, Exhibit Ko 14, andExhibit Ko 18 do not differ from those inthe
Invention it is possible to achieve the relationshigxi» by reversing the direction of
attaching thegas springr using a gas spring with a different extending direction.
However, it is clear that these explanations (particularly the underline parts above
are inconsistent witthe matters including the following: the 'gas spring' of the Invention
'is configured to contract at the point where said apron is lowéredlforce of the gas
spring itself (F) becomes smallerff2) as the apron angle increases, but the difference
of the force is smalli.e., the change rate of tigas springs smal) as mentioned in (3)
above; and 'the force applied in the directiomai$ing the apron (assist force) becomes
larger (ks i 1/F3s i 2naB the apron angle increases.' A person who fully understands the
technical meaning dhe Inventionwould never error in explaining those matters.
Regarding this pointthe respondelst written petition (2) further provided an
explanation by replacing the allegations, but after all, the allegationsanraregedoy
primarily returning themto the allegation referred to in (3) above. Therefore, also
considering that the abovementioned allegation in the summary of the respondent's
statement$2) wasinconsistent with other allegations and the explanation hasged
several timesit cannot besaidthata person ordinarily skilled in the art was atdearry
out the Inventionn a mannethat achieves the abovementioned matters at the time of the
filing of the application for thé&atent' (line 23 on page 87 to line 21 on page 88haf
JPO Deision)
(2) Whether the determinatias erroneousnd the reasons thereof
A. However, the determination of the JPO Decision referred to in (1) abew®neous
The reasons are as described in B. below.
B. (A) Theprogress of proceedings thie Trialfor Invalidationis found to be as follows.
a. JPOadministrative judges issued the written notice of the matters to be examined dated
December 25, 201¢Exhibit Ko 75).
The written notice of the matters to be examined dated December 25E308it
Ko 75) stated as follows in3. Provisional view of the pankland "(5) Regarding
Invalidation Reason"4(the written statement of oral proceedings dated September 25,
2018 below i€£xhibit Ko 71, and thesummary of the statements in oral procegsidated
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October 9, 2018 below EBxhibit Ko 73).

"The demandant alleges that the detailed explanation of the invention fails to describe
the feature thathe force required for flipping up the apron gradually decreases within a
predetermined anglange in which the apron angle increasean extenthat itenables
a person ordinarily skilled in the atb achievethe featureand generally asserin the
written request for tria{pages30 to 32) that the configuration of the gas spring used in
the Inventionis unclear and the fulcra, the point of effort, the point of action, etc. of the
‘principle of leveragedescribed in paragraph [0028] thfe Descriptionis unclear.In
addition, in the written statement of oral proceedings dated Septemb2018, the
demandant explains the characteristics ofjgmespringand the positional relationship of
the respective fulcra by using the [Reference explanatory drawing] on page 26 of that
statement. In respons@&) the summary of the statements in oral proceedidgted
October 9, 2018, the respondent explains the mechanism based Goriticgile of
leverageby using thafReference explanatory drawing

If that 'principle of leveragé which is a logic that thiarce required for flipping up
the aprongradually decreases within a predetermined angle range in which the apron
angle increasess as shown in thgReference explanatory drawingt is unclear what
kinds of features would differ betwedhe Inventionand the machinesf Object of
Observation Ko 1, Exhibit Ko 14, and Exhibit Ko 18, in which the positions diitbea,
etc. do not particularly differ from those of the Inventiafline 30 on page 4 to line 10
of page 5 oExhibit Ko 75)

Furthermore the written notice of the matters to be examined dated December 25,
2018(Exhibit Ko 75) described as follows itb. In response tthe responderit”(5)."

"With regard to3. (5) above, if there are any features, other thangheciple of
leveragéthat cause the outlined force to decrease or that affect the outlined force in the
Invention please explain in detdil(lines 6 to 8 on page 6 &xhibit Ko 75)

b. In response to the request for explanation in the written notice of the matters to be
examined dated December 25, 2018 (Exhibit Ko 75) mentionadaimove, the Plaintiff
described as shown intthchmen®6 (line 14 on page 6 to line 14 on page 10 of Exhib

Ko 78) in thesummary of the statements in oral proceed{@yslated February 7, 2019
(Exhibit Ko 78).

(B) According to Atachmen® (line 14 on page 6 to line 14 on page 1@h&fsummary

of the statements in oral proceedir{8@y dated February 7, 201(&xhibit Ko 78)), the
Plaintiff is found to have indicated in the statement therein évan in a work machine
having a positional relationship of fulcsanilar to those inthe Inventionit is possible to
appropriately design structure in which the assist force gradually decreases, a structure
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in which the assist force remains fairly constamigl alsca structure in which the assist
force gradually increases as in the Invent@asthe apron angle increaskg,changing
factors such as the increase or decrease of the force of the gas spring itsel@srhe
angleincreases, the percentage of a decrease in the force of the gas spring itself as the
apron anglencreases, and the percentage of an increasm®fabovesing; (sinb; and
sinboar e t he siama adAttaghedri§ure3d). In addition, the parts of the
statements of theummary of the statements in oral proceedi@y<iated February 7,
2019(Exhibit Ko 78), which are pointed out the JPO Decisioto be inconsistent with
the explanation athe Invention(the indicated parts described(it) above are found to
be parts stating that even in a work machine having a positional relationship of fulcra
similar tothose in the Inventiant is possible talso design a configuration that differs
from that in which the assist force increases as the apron angle increases as in Constituent
Feature G othe Invention Therefore, even ithe summary of the statements in oral
proceeding$2) dated February 7, 20 (Exhibit Ko 78) described matters pointed out by
the JPO Decisioffthe indicated parts described (i) abové, it is not found that the
Plaintiff provideda theoretical explanation or explained the technical meaning of the
Invention erroneously or that the Plaintiff's explanations on the Invention changed several
times based on the matters pointed out by the JPO decision, and hence it is not found that
thelnventioncould not have been worked.
7. Satisfaction of thenablement requirement

In light of the abovgthe statement of the detailed explanation of the invention in the
Descriptionis found to be clear and sufficient to enable a person ordinarilgalkil the
art toachievethe configuration o€onstituent Feature G of the Inventitirat "the force
required for flipping up the apron gradually decreases within a predetermined angle range
in which the apron angle increasearid the determination of¢hJPO Decision which
indicated thait fails to satisfy thenablement requiremeand violates the provisions of
Article 36, paragraph (4), item (i) of the Patent Astcause the statement of the detailed
explanation of the invention in the Descripti@ils to be clear and sufficient to enable a
person ordinarily skilled in the art to achieve Constituent FeatpisegBroneous

Although the Defendanthas made various allegations, none of them affect the
abovementioned conclusion.
8. Conclusion

For the reasons stated abothee JPO Decisionontains illegality to be rescinded, and
thegrounds for rescission of tldaintiff's allegationsre wellfounded

Accordingly the Plaintiffs claim is accepted and the judgment is rendered as
indicated inthe main text.
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Intellectual Property High Court, Third Division
Presiding Judgel SURUOKA Toshihiko
Judge:UEDA Takuya

Judge:NAKADAIRA Ken
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AttachedFigure 1
(Drawing on page 5 of Exhibit Ko 60 (Trial Exhibit Otsu 14), which is a written statement
datedMarch 22, 2019 prepared by the Plaintiff's workers)

Calculation method
Changes in the force required are calculated respectively for the first work machine and
the second work machine by the same calculation method as the demandant.

Ta = Ra- Fa
Fa = FG-sinfa

Tw = Rw - Fw

Fw = W :-sina

Ta = Tw -~ Ta
Fs = Tu / (R-sinfB)

1% ¢ Tu = Fs+*R +sinf

P LD R e o o o A
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AttachedFigure 2
(Drawing on page 3 of Exhibit Ko 60 (Trial Exhibit Otsu 14), which is a written statement
dated March 22, 2019 prepared by the Plaintiff's workers)
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Attached Figure 3
(Drawing on page 26 of Exhibit Ko 71, which is the summary of the statements in oral
proceedings dated September 25, 2018 submitted by the Defendant)

Component force of the gas spring
in the rotating direction
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Attached Figure 4
(Graph on page 7 of Exhibit Ko 60 (Trial Exhibit Otsu 14), which is a written statement
dated March 22, 2019 prepared by the Plaintiff's workers)

Relationship betweethe "force required for flipping up the apron” and the "apron angle"
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Attached Figure 5
(Graph on page 6 of Exhibit Ko 64 (Trial Exhibit Otsul8), which is a written statement
dated August 22, 2019 prepared by the Plaintiff's workers)

Relationshipbetween the "force required for flipping up the apron" and the "apron angl
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Attachment 6

(Line 14 on page 6 to line 14 on page 10 of Exhibit Ko 78, which isuhmmary of the
statements in oral proceedings (2) dated February 7, 2019 prepared by the Plaintiff)
(6) Regarding "3 (5)" (Invalidation Reason 4: Regarding differences between the
Invention and Object of Observation Ko 1, Exhibit Ko 14, and Exhibit Ko 18)

As explained in lines 2 to 8 on page 21 of the respondent's summary of the statements
in oral proceedings dated October 9, 2018 (hereinafter referred to as the "summary of the
respondent’s statements (1)"), the "principle of leverdgstibed in paragaph [0028]
of the Description is the logic for obtaining the force that assists the raising of the apron
with the use of the force of the gas spring (the force applied by the assist mechanism, i.e.,
the "assist force") by using the first fulcrum (fulcrdmO) as the "fulcrum,” the third
fulcrum to which the force of the gas spring is applied as the "point of effort,” and the
position of the center of gravity of the apron as the "point of action."

If the logic that the "force required for flipping up tla@ron gradually decreases
within a predetermined angle range in which the apron angle increases" is to be
paraphrased based on the "principle of leverage," it will be the logic that the "assist force"
obtained at the point of action of the "principle ®férage" (the position of the center of
gravity of the apron) gradually increases as the apron angle increases.

In addition, the logic that the "assist force" gradually increases as the apron angle
increases in the Invention is, as explained in line® I8! on page 21 of the summary of
the respondent’'s statements (1), thiaé force of the gas spring itself (F) becomes
smaller (F1_F») as the apron angle increases, but the difference of the force is small,
whereas the percentage by which the value af i nd i ncrnea ghaksthe( si nd
apron _angle increases is larger," so _at the point of action of the "principle of
leverage" (the position of the center of gravity of the apron), the force applied in the
direction of raising the apron (assist force) beanes larger (Fs i ks i A ab the
apron angle increases

In this way, despite the fact that the force of the gas spring itself (F) applied to the
"point of effort" in the "principle of leverage" gradually decreases as the apron angle
increases, the sist force that can be obtained at the "point of action” in the "principle of
leverage" will gradually increase as the apron angle increases, and this is expressed in the
Description as follows: "a reverse characteristic (the force 1 applied by the assist
mechanism increases as the apron angle increases) is exhibited due to the 'principle of
leverage'." (paragraph [0028] of the Description)

Therefore, for example, [i] ithe case where the force of the gas spring itself becomes
larger (R<F.) as the apno angle increases or [ii] in the case where the force of the gas
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spring itself becomes smaller:ff~) as the apron angle increases, but the extent of the
decrease is | arge, and e Xx e iextle retativeshipe x t e n t
"Fis i 1pFBsIn @' holds, and as the "assist force" gradually decreases as the apron angle
increases, the force required for flipping up the apron will gradually "increase" within a
predetermined angle range in which the apron angle increases.

Specifically, in the cae of [i], the logic in the Invention that "the force of the gas
spring itself becomes smaller:ff) as the apron angle increases” is premised on the
characteristic of the gas spring that "the force in the compressed state is larger than the
force in theextended state,” and also premised on the fact that the gas spring is attached
to the work machine in the direction where it comes into a compressed state when the
apron is in the lowered state, and comes into an extended state when the apron is in a
flippedup state.

Therefore,for example, if the direction of attaching the gas spring to the work
machine is reversed so that the gas spring comes into an extended state when the apron is
in the lowered state, and comes into a compressed state whernothésapra flippeeup
statethe force of the gas spring itself becomes largetHf as the apron angle increases.

Examiningthe case of [ii], if the gas spring is designed so that the extent of the
decrease HF, exceeds the extent of the increase 6is i on the relationship
"Fis i 1rFBs i ohHblds. In other worddactors such as the degreetloé gas reaction
force of the gas spring and the stroke range used for assisting the raising of the apron can
be selected so that the difference in thergastion forcébetween the time of extension
and the time of compression will be large.

Regarding this point, the demandant alleges, based on Exhibit Otsu 3, that "the fact
that a gas spring exhibits an approximately constant spring force in a widefatigpkes
is common general technical knowledge for a person ordinarily skilled in the art" (lines 4
to 8 on page 25 of the summary of the demandant's statements (1)).

However, Exhibit Otsu 3 also describes that "[ii] the gas spring can be desighed w
a wide range of spring constant and gas reaction force" and "[vi] gagtspring can be
designed according to use, it can support a wide variety of uses" ("Characteristics" on
page 1 of Exhibit Otsu 3).

In addition, Exhibit Otsu 6 describes alidws: it is possible to calculate the extent
to which the reaction force rises as a result of the gas filled inside the cylinder being
compressed by the piston (change rate), and it is possible to design a gas spring with a
change rate of approximately%or 100% according to the combination of the diameter
sizes of the piston rod and the cylinders, as well as the numerical values of the stroke
length and the entire length of the gas spring (page 2 of Exhibit Otsu 6); and it is possible
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to calculate the ap spring reaction force at the time of compressighkyr multiplying

the reference reaction force at the time of extensignbythe numerical value of the
change rate (if the change rate is 35%, "1.35"), and "if a gas spring with a high change
rate s selected, the rise in the reaction force will be large.” (page 3 of Exhibit Otsu 6)

When the change rate is approximately 10t

P R T

Progressivity Length -

When the change rate is approximately 3!

Langmn )
Progressivity

Length T A s

Page 2 oExhibit Otsu 6

In this way, by appropriately selecting facg such as the combination of the diameter
sizes of the piston rod and the cylinders, as well as the numerical values of the stroke
length and the entire length of the gas spring, it is easy to set the change rate of the gas
spring high and use a gas syyiwith a large difference in the reaction force between the
time of extension and the time of compression

Therefore, even if the positions of the fulcra, etc. in Object of Observation Ko 1,
Exhibit Ko 14, and Exhibit Ko 18 do not differ from thoselie Invention, it is possible
to achieve the relationship<$2 by reversing the direction of attaching the gas spring or
using a gas spring with a different extending direction ([i]).

In addition, when the relationships holds, it is possible taachieve the
relationship "ks i 1rFs i oh Iy designing the gas spring so that the extent of the
decreasePF,e x ceeds t he extewstafff t he increase

Therefore, even if the positions of the fulcra, etc. in Object of Observation Ko 1,
Exhibit Ko 14, and Exhibit Ko 18 do not differ from those in the Invention, it is possible
to appropriately design a structure in which the "assist force" gradually dexrease
structure in which the assist force remains fairly constant, and also a structure in which
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the assist force gradually increases, as the apron angle increases, depending on the other
factors mentioned above.
Accordingly, Invalidation Reason 4 allefjby the demandant is groundless.
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(54) [Title of the invention] Worknachine

(57) [Claims]
[Claim 1]

Awork machine which is attached to the rear part of a traveling machine body and which tills a farm field by advancing
along with the forward traveling of said traveling machine body while rotating a tilling rotor, wherein

said work machine comprises a frame connected to said traveling machine body and

further comprises an apron, which is provided behind said frame and capable of being lowered or flipped up in a pivotal
movement around a first fulcrum fixed to said framd whose center of gravity is positioned behind said first fulcrum,

and an assist mechanism that includes a gas spring, which is provided between a second fulcrum fixed to said frame
and a third fulcrum fixed to said apron and which applies a force iditbetion of flipping up said apron by applying

a force that changes the distance between said second fulcrum and said third fulcrum;
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said assist mechanism further has a first cylindrical member and a second cylindrical member which are movable on
the sameaxis andn which said gas spring is located,;

said first cylindrical member has said second fulcrum and one end of said gas spring connected thereto, and said second
cylindrical member has the other end of said gas spring connected thereto;

as a first priecting part provided on said second cylindrical member contacts a second projecting part that pivots
around said third fulcrum and changes in the direction of reducing the distance between said third fulcrum and said
second fulcrum, the force required fopping up said apron gradually decreases within a predetermined angle range

in which the apron angle increases; and

said gas spring is configured to contract at the point where said apron is lowered, as characteristics of the work machine.
[Detailed exfanation of the invention]

[Technical field]

[0001]

The present invention relates to a work machine. In particular, it relates to a work machine which is attached to the rear
part of a traveling machine body and which tills a farm field by advancing aldhghe forward traveling of said

traveling machine body while rotating a tilling rotor.

[Background art]

[0002]

This type of rotary work machine has a frame connected to a traveling machine body and an apron, which is provided
behind the frame and capelidf being lowered or flipped up in a pivotal movement around a fulcrum fixed to the frame

(the first fulcrum). When scraping off soil adhered to the front surface part (the side facing the tilling rotor) ofrthe apro

or to the tilling rotor or when replaxy tilling claws provided on the tilling rotor, the apron is maintained in a flipped

up state.

[0003]

However, as the apron is fairly heavy and its center of gravity is positioned behind the fulcrum (the first fulcrum), the
work of flipping up the aprois heavy labor for the worker.

[0004]

As described in Patent Document 1, an aproadfissist mechanism (auxiliary mechanism) that supports the flipping

up force by employing the elastic force of a gas spring has been proposed. This assist mech@msymiaahanism)

described in Patent Document 1 has a gas spring provided between a side cover, which is provided at a widthwise end
part of the main body of the rotary work machine, and a widthwise end part of the apron, anesttie eodl of the
gasspring is supported movably in the up and down direction along a guide hole provided on the side cover. In the case
of the assist mechanisms (auxiliary mechanisms) described in Patent Documents 2 and 3, the assist mechanism
(auxiliary mechanism) is provideabove a shield cover covering over the tilling rotor.

[Prior art documents]

[Patent documents]

[0005]

[Patent Document 1] Unexamined Patent Application Publication No.-208857

[Patent Document 2] Unexamined Patent Application Publication No -@83&¥

[Patent Document 3] Unexamined Patent Application Publication No-20042

[Summary of the invention]

[Problem to be solved by the invention]

[0006]

However, as the assist mechanism (auxiliary mechanism) described in Patent Document 1 is proviititeise

end part of the apron, there is a risk that the gas spring would contact an obstacle, such as a ridge or a side wall, and
become damaged during work.

[0007]

In addition, the assist mechanism (auxiliary mechanism) described in Patent Docuaeatgah spring whose piston

rod is exposed and the assist mechanism (auxiliary mechanism) described in Patent Document 3 uses a gas spring while
keeping it horizontal. Therefore, both mechanisms have a risk of leakage of nitrogen gas from the gasdthieig,

durability needs to be further increased.

[Means for solving problem]

[0008]

A work machine according to an embodiment of the present invention is a work machine which is attached to the rear
part of a traveling machine body and which tills arfdield by advancing along with the forward traveling of the
traveling machine body while rotating a tilling rotor, wherein: the work machine comprises a frame (a concept including

a main frame and a shield cover; the same applies hereinafter) connesa@tittaveling machine body and further
comprises an apron, which is provided behind the frame and capable of being lowered or flipped up in a pivotal
movement around a first fulcrum fixed to the frame and whose center of gravity is positioned behilwithe and

an assist mechanism that includes a gas spring, which is provided between a second fulcrum fixed to the frame and a
third fulcrum fixed to the apron and which applies a force in the direction of flipping up the apron by applying a force
that danges the distance between the second fulcrum and the third fulcrum; the gas spring has a cylinder, a piston
inserted inside the cylinder, a piston rod extended from the piston, a rod guide for stabilizing the piston rod, and a free
piston movable insid#éhe cylinder in the space between the cylinder and the piston; oil is filled between the free piston
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and the piston and between the piston and the rod guide in the inside of the cylinder; the assist mechanism further has
a first cylindrical member and acnd cylindrical member which are movable on the same axis; and the first cylindrical
member has the second fulcrum and one end of the gas spring connected thereto, and the second cylindrical member
has the third fulcrum and the other end of the gas spangected thereto as characteristics of the work machine.

[0009]

In the work machine above, it is desirable that the assist mechanism further has a first cylindrical member and a second
cylindrical member which are movable on the same axis, the firsdeidal member has the second fulcrum and one

end of the gas spring connected thereto, and the second cylindrical member has the third fulcrum and the other end of
the gas spring connected thereto. In addition, an opening facing downward may existrat ondghe apron side of

the first cylindrical member or the second cylindrical member. Moreover, a resin collar may be interposed between the
first cylindrical member and the second cylindrical member.

[0010]

In the work machine above, it is desirableadoftgure the gas spring to contract at the point where the apron is lowered.
[0011]

In the work machine above, it is desirable that the assist mechanism has a lock mechanism that prevents a force that
changes the distance between the second fulcrum atidrth&ulcrum from being applied at the point where the apron

is lowered. The lock mechanism may be configured so that it has a pivotable stop lever provided on the second
cylindrical member, prevents the first cylindrical member from protruding froregbend cylindrical member by the

stop lever closing one end of the second cylindrical member, and allows the first cylindrical member to protrude from
the second cylindrical member by the stop lever opening one end of the second cylindrical membeiori thedi

lock mechanism may have a means for pivoting the stop lever in the direction of closing one end of the second
cylindrical member and a means for temporarily fixing the stop lever at a position that opens one end of the second
cylindrical member.

[0012]

In the work machine above, the assist mechanism may include multiple gas springs.

[Effect of the invention]

[0013]

According to the work machine of the present invention, it is possible to provide a work machine that is capable of
performing stablassist operation and that also prevents deterioration of the gas spring. In addition, it will be possible
to prevent the apron from flipping up abruptly when the apron is in a lowered state.

[Brief explanation of the drawings]

[0014]

[Figure 1] This is aear view of a work machine according to a working example of the present invention.

[Figure 2] This is a side view of a work machine according to a working example of the present invention at the time
of tilling.

[Figure 3] This is a side view of a workathine according to a working example of the present invention at the time
when the apron is flipped up.

[Figure 4] This is a rear view of the fligp assist mechanism of a work machine according to a working example of

the present invention.

[Figure 5] Ths is a side view of the fljup assist mechanism of a work machine according to a working example of

the present invention at the time of tilling.

[Figure 6] This is a side view of the flipp assist mechanism of a work machine according to a workingpéxarih

the present invention at the time when the apron is flipped up.

[Figure 7] This is a figure showing the effect of the-flip assist mechanism of a work machine according to a working
example of the present invention.

[Embodiments of the invention]

[0015]

A working example of the work machine of the present invention is explained below with reference to drawings.
However, the work machine of the present invention may be implemented in many different embodiments, and should
not be construed to be lited to the statement of the example shown below. In the drawings referred to in the
embodiments, the same parts or parts having similar functions are denoted by the same reference numerals, and their
repetitive explanations are omitted. In addition, while explanation uses the terhabove (upper part)" and "below

(lower part)" for convenience of explanation, "above (upper part)" and "below (lower part)" respectively indicate the
directions of the work machine in the working state. Similarly, while tipéaeation uses the terms "front (front side)"

and "rear/behind (rear side)," "front (front side)" indicates the direction toward the traveling machine body that pulls
the work machine relative to the work machine, and "rear/behind (rear side)" indieatisettion toward the work
machine relative to the traveling machine body.

[0016]

<Working example>

The overall configuration of a work machine according to a working example of the present invention and the
configuration of the flipup assist mechanisgauxiliary mechanism) are explained using Figures 1 through 6. The work
machine according to a working example of the present invention is a work machine that is connected to a rear part of
a traveling machine body, such as a tractor for example, andrtiltéxes soil by rotating work claws, like a tilling
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work machine or a puddling machine. In the working example, the configuration of the present invention is explained
using a tilling work machine as an example of the work machine, but the work mdelmmedan the present invention

may be a puddling machine or a work machine other than a tilling work machine or a puddling machine.

[0017]

[Configuration of work machine 100

Figure 1 shows a rear view of a work machine according to a working examipéepésent invention. Figure 2 shows

a side view of the work machine according to a working example of the present invention at the time of tilling. Figure
3 shows a side view of the work machine according to a working example of the present invelndidimat Wwhen the

apron is flipped up. The work machine 100 according to the working example is comprised of elements including a
frame (including a main frame 110 and a shield cover 120), a tilling rotor 102, and an apron 130.

[0018]

The main frame 110 isonnected to a traveling machine body, such as a tractor. The main frame 110 is cylindrical and
has a power transmission shaft inside. Rotational power is obtained from the traveling machine body, such as a tractor,
and the direction of its rotation axis ¢hanged to left to right against the traveling direction. The power transmission
shaft in the main frame 110 is connected to a chain case 105 at a side part of the work machine 100, and the power is
transmitted to the rotary shaft 104 of the tilling rot®2 by the chain transmission mechanism inside the chain case
105.

[0019]

The tilling rotor 102 is comprised of a rotary shaft 104 and multiple tilling claws 103 provided on the rotary shaft 104.
As shown in Figure 1, the multiple tilling claws 103 aembto the left or right against the traveling direction, and the

area (width) of soil dug up by each tilling claw 103 partially overlaps with that dug up by the adjacent claws 103. The
tilling rotor 102 rotates in a manner that scoops up soil from tim focthe rear of the traveling direction. As a result,

soil adheres to the inner side of the apron 130.

[0020]

The apron 130 is capable of being lowered or flipped up in a pivotal movement around a fulcrum 140 fixed to the shield
cover 120. The center gfavity of the apron 130 is positioned behind the abovementioned fulcrum. Therefore, the
apron 130 tends to descend by its own weight. A stainless leveling plate 131 is welded to the tip of the apron 130. The
leveling plate 131 is configured to draw a Idogm the inside of the apron 130 toward the outside. The leveling plate

131 flattens the farm field dug up by the tilling rotor 102. Movable extended leveling plates 132 are provided at both
ends of the leveling plate 131. By opening up the extendedrigyahtes 132, the plates along with the leveling plate

131 can level a wide width of land. A compression rod 142 is provided between a pedestal provided on the main frame
110 and the apron 130. The compression rod 142 serves to press down the apnarti@@eaeling plate 131 against

the farm field with a constant pressure when the apron 130 is in a lowered state. The degree of the force applied by the
compression rod 142 can be adjusted by operation of the worker. Since soil adheres to the mesidpront130 in

some cases, the inside of the apron is covered with a rubber sheet. The inside of the shield cover is also covered with a
rubber sheet.

[0021]

In the working example, an apron flip assist mechanism (auxiliary mechanism) 141 is furtheiged in addition

to the abovementioned configuration. The aprondlipassist mechanism (auxiliary mechanism) 141 is provided
between a fulcrum 151 at a pedestal 111 provided on the main frame 110 and a fulcrum 152 at a pedestal 134 provided
on the apro 130, and it applies a force that changes the distance between the fulcrum 151 and the fulcrum 152.
Specifically, it applies a force in the direction of flipping up the apron 130 by reducing the distance between the two
fulcra. Alock mechanism 153 is prided in this apron flipup assist mechanism 141. The lock mechanism 153 prevents

a force in the direction of reducing the distance between the fulcrum 151 and the fulcrum 152 from being applied when
the apron 130 is in a lowered state (Figure 2).

[0022]

[Configuration of the flipup assist mechanism]

Figure 4 shows a rear view of the flyp assist mechanism 141 of a work machine according to a working example of
the present invention. Figure 5 shows a side view of thaiflipssist mechanism 141 of a wonachine according to

a working example of the present invention at the time of tilling. Figure 6 shows a side view of -thye dksist
mechanism 141 of a work machine according to a working example of the present invention at the time when the apron
is flipped up. The flipup assist mechanism 141 of a work machine according to a working example is comprised of
elements including an inner cylindrical member 210, an outer cylindrical member 220, and a gas spring 250 positioned
therein.

[0023]

[Configuration of the gas spring]

The gas spring 250 is comprised of a circular cylindrical cylinder 251 enclosing a space inside, a piston 256 inserted
inside the cylinder 251, a piston rod 252 extended from the piston 256, and a free piston 257. RE8askwbvided

at a tip of the piston rod 252 and a bracket 254 is provided at a tip of the cylinder 251. A rod guide 258 for stabilizing
the piston rod 252 is provided near the other ends of the piston rod 252 and the cylinder 251. The free psston 257 i
movable in the inside of the cylinder in the space between the cylinder 251 and the piston 256ng\made of

plastic resin is fitted between the free piston and the inner wall of the cylinder 251. A first chamber 261 between the
free piston 257 anthe tip of the cylinder (the chamber on the right of the free piston 257 in Figures 5 and 6) is filled
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with nitrogen. As a result of changes in the volume of the nitrogen, the gas spring 250 expands and contracts like a
spring, and when the distance betwélee brackets 253 and 254 is small, it applies a force in the direction to increase
the distance. A second chamber 260 between the piston 256 inside the gas spring 250 and the free piston 257 (the
chamber on the left of the free piston 257 in Figuresb@rand a third chamber 280 between the piston 256 and the

rod guide 258 (the chamber on the left of the piston 256 in Figures 5 and 6) are filled with oil. The oil prevents the
nitrogen from leaking outside the gas spring 250. In the piston 256, are ¢hitile) 259 is formed along the extending
direction of the gas spring 250. The oil filled in the second chamber 260 and the third chamber 28faciowesl

forth through the chambers through the orifice 259 formed in the piston 256. Specificallypiasaiheod 252 extends

toward the outside of the cylinder 251, the oil inside the third chamber 280 moves to the second chamber 260 through
the orifice 259, and the distance between the piston 256 and the free piston 257 widens.

[0024]

[Configuration of he combination of the inner and outer cylindrical menibers

The flip-up assist mechanism 141 combines the inner cylindrical member 210 and the outer cylindrical member 220 in
order to convert the force in the extending direction, applied by the gas spfingo2a force in the compressing
direction. The inner cylindrical member 210 and the outer cylindrical member 220 are movable on the same axis. A
resirmade cylindrical collar (resin collar), which is not shown, is provided between the two membersetat prev
abnormal noise from being generated by the sliding of the inner cylindrical member 210 and the outer cylindrical
member 220 against each other. The bracket 254 of the gas spring 250 is connected to the outer cylindrical member
220 by a pin 271. The pRi71 moves back and forth within an elongated hole provided on the inner cylindrical member
210. The bracket 253 of the gas spring 250 is connected to the inner cylindrical member 210 by a pin 270. The fulcrum
151 is provided at one end of the inner cytindl member, and the fulcrum 152 is provided at the outer cylindrical
member. Accordingly, when a force is applied in the direction in which the gas spring 250 extends, the assist mechanism,
in reverse, applies a force in the direction in which the distdretween the fulcrum 151 and the fulcrum 152 is
compressed. As a result of this, the assist mechanism makes the apron 130 pivot in the direction of flipping it up.
[0025]

Given the abovementioned configuration, the gas spring 250 inside the assistismedinwill be arranged almost

parallel to the horizontal axis (although there is a slight inclination), and will not be arranged perpendicularly. In the
case of a general gas spring, it is desirable to arrange the piston rod below the cylinder frewpthiatof preventing

gas leakage and deterioration of the gas spring; however, according to the working example, gas leakage and
deterioration of the gas spring can be suppressed even if the gas spring is almost parallel to the horizontal axis, because
the abovementioned gas spring is used.

[0026]

[Configuration of the lock mechani$m

A lock mechanism 153 is provided in the apron-iljp assist mechanism 141. The lock mechanism 153 prevents a
force in the direction of reducing the distance between tlceuiml 151 and the fulcrum 152 from being applied when

the apron 130 is in a lowered state. As a result, at the time of tilling, the assist mechanism 141 works and prevents the
apron from flipping up. As shown in Figure 4, the lock mechanism 153 is fixdk touter cylindrical member 220,

and is comprised of a lock bar 230 that pivots around the fulcrum 231, a lever 240 that extends from the lock bar 230,
and a pivoting restriction plate 233 which restricts the pivoting of the lock bar 230.

[0027]

When thelever 240 is tilted down, the lock bar 230 closes one end of the outer cylindrical member 220, thereby
restricting the inner cylindrical member 210 from protruding. As a result, the assist mechanism does not apply a force
in the direction in which the detce between the fulcrum 151 and the fulcrum 152 is compressed. When the lever 240

is tilted up, the lock bar 230 opens one end of the outer cylindrical member 220, allowing the inner cylindrical member
210 to protrude. As a result, the assist mechanigtiespa force in the direction in which the distance between the
fulcrum 151 and the fulcrum 152 is compressed. In this way, at the time of tilling, the operation of the assist mechanism
can be locked by tilting down the lever 240.

[0028]

[Relationship bateen the assist operation force and the apron jangle

Figure 7 shows a graph indicating the relationship between the assist operation force and the apron angle (the results
of actual measurement using a tilling work machine manufactured and sold by tbardpgt can be understood that,

when the assist mechanism does not function, a fairly constant load starts to be applied as the apron angle (the apron
angle is defined as the angle at which the apron pivots starting from the lowest lowered statis, @béasided as 0°)

exceeds approximately 10°. On the other hand, when the assist mechanism functions, the load starts to decrease almost
linearly at the apron angle of nearly 0°. Then the load becomes zero at the apron angle of about 60°. In other words,
from the worker's perspective, the apron gradually becomes lighter. Such tendency of the load is observed due to the
positional relationship of the respective fulcra in the abovementioned working example. In the gas spring 250 explained
above, the force ithe compressed state is larger than the force in the extended state; however, as the fulcrum 152
approaches the fulcrum 151, there will be an increase in the moving distance of the fulcrum 152 against a predetermined
rotation angle, so a reverse charastari(the force 1 applied by the assist mechanism increases as the apron angle
increases) is exhibited due to the "principle of leverage."

[0029]

[Variant example 1L
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While the abovementioned working example uses a gas spring having a free piston,adtpesalble to use a
conventional gas spring that does not use a free piston. In this case, it is desirable for the piston rod to be positioned
below the cylinder in the normal state where the apron is lowered. This is because, even in a conventigiteg gas sp
that does not use a free piston, if the piston rod is positioned below the cylinder, the oil inside moves to the piston side
and prevents leakage of nitrogen gas.

[0030]

[Variant example R

While the abovementioned working example shows an exampig osly one gas spring, multiple gas springs may

also be used. By doing so, it will be possible to obtain sufficient assist force. In particular, it is desirable topise multi

gas springs in a large tilling work machine, puddling machine, or the likeh\whs a heavy apron. In this case, multiple

assist mechanisms may be arranged at intervals in the width direction of the work machine.

[0031]

[Variant example B

While the abovementioned working example shows an example using only one gas springssisbmeeghanism,

multiple gas springs may also be used in one assist mechanism. By doing so, it will be possible to obtain sufficient
assist force. Further, the cylindrical member, instead of being a circular cylinder, may also be an elliptic cylinger havi

an elliptical cross section or a square cylinder having a rectangular cross section.

[0032]

[Variant example 4

While in the abovementioned working example, the automatic locking mechanism is configured to only move the stop
lever up and down, it maysa be configured as a spring that biases the stop lever to pivot in the direction of closing
one end of the second cylindrical member, or as a mechanism having a guide shape which temporarily fixes the stop
lever to the position which opens one end ofgbeond cylindrical member (for example, providing a step difference

in the guide). By adopting such configuration, the biasing spring will automatically lock the apron at the position where

it is lowered to its lowest state. In addition, by configuringrttechanism to have a guide shape which temporarily

fixes the stop lever to the position which opens one end of the second cylindrical member, it will be possible to unlock
the apron at the position where it is lowered to its lowest state, and flip uprtreia the unlocked state.

[0033]

[Operation and effect of the working exanjple

With the above configuration, the working example exhibits the following operation and effect.

[0034]

First, according to the working example of the present invention, bettaisssist mechanism is not provided at a
widthwise end part of an apron, there is no risk that the gas spring would contact an obstacle, such as a ridge or a side
wall, and become damaged during work. While the assist mechanism is provided betweeonithéuserum fixed to

the frame and the third fulcrum fixed to the apron, the frame is a structural member and already has sufficient strength,
so the durability of the assist mechanism can be improved.

[0035]

Second, given the configuration of the workisgample of the present invention, the gas spring inevitably has to be
arranged almost in parallel to the horizontal axis, and the risk of gas leakage tends to become high in a general gas
spring (without a free piston). According to the working examplthefpresent invention, the gas spring has a free
piston inside, and the chamber between the free piston and the piston and the chamber between the piston and the rod
guide are respectively filled with oil. As a result, the risk that gas, such as nitfitlgdrat the tip of the free piston

would leak out from the gas spring will be reduced, deterioration of the gas spring will be prevented, and the life of the
gas spring will be greatly improved. This also contributes to reducing the maintenancetitestafk machine.

[0036]

Third, according to the working example of the present invention, the piston rod of the gas spring is positioned below
the cylinder when the apron is in a lowered state (i.e., the state at the time of tilling; this state ineddiota much

longer time than the time when the apron is in a flipppdtate). As a result, compared with the case where the piston

rod of the gas spring is positioned above the cylinder, the risk that gas, such as nitrogen, would leak out from the gas
spring will be reduced, deterioration of the gas spring will be prevented, and the life of the gas spring will be greatly
improved. This also contributes to reducing the maintenance cost of the work machine.

[0037]

Fourth, according to the working examml&the present invention, the force required for flipping up the apron is
reduced by the force applied by the assist mechanism. Furthermore, as the assist mechanism is adjusted so that the force
gradually decreases within a predetermined angle rangegadssible to prevent the worker from flipping up the apron
accidentally from the state where the apron is lowered in the tilling state; once the apron is flipped up to a certain angle
with a reasonable degree of force (but smaller than the force reqguiesdthere is no assist mechanism), it can be
flipped up with a lighter force thereafter. That is, the force required for flipping up the apron will be reduced, and the
force required for the flipping up decreases as the rotation angle increases.

[0038]

Fifth, the working example of the present invention has a first cylindrical member and a second cylindrical member
which are movable on the same axis, and adopts a doybieer configuration, which applies a force in the
compressing direction to the firsylindrical member at the position where the second fulcrum and one end of the
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abovementioned gas spring are connected thereto, and to the second cylindrical member at the position where the third
fulcrum and the other end of the gas spring are conndteeto, when a force is applied in the direction in which the

gas spring extends. As a result, the piston rod of the gas spring is covered with the cylindrical members, preventing the
surface from becoming soiled, and the life of the gas spring willdalgrimproved. This also contributes to reducing

the maintenance cost of the work machine.

[0039]

Sixth, in the working example of the present invention, the inner cylindrical member and the outer cylindrical member
will be in a state of doubly coverinbé piston rod of the gas spring at the time of tilling. In other words, the members
protect the piston rod, which is found to deteriorate according to the surrounding environment.

[0040]

Seventh, in the working example of the present invention, an opésmiradl hole) facing downward is present at one

end (on the apron side) of the inner cylindrical member. With this small opening, it is possible to discharge moisture
accumulated in the inner cylindrical member.

[0041]

Eighth, in the working example of thpeesent invention, the gas spring is configured to contract at the point where the
apron is lowered, so the surface of the piston rod of the gas spring will no longer be soiled at the time of tilling, which
accounts for the longest hours of use, and fheofithe gas spring will be greatly improved. This also contributes to
reducing the maintenance cost of the work machine.

[0042]

Ninth, in the working example of the present invention, the assist mechanism has a resin collar interposed between the
outer glindrical member and the inner cylindrical member. As a result, it is possible to prevent abnormal noise from
being generated when the outer cylindrical member and the inner cylindrical member slide against each other.

[0043]

The present invention has lmeexplained above with reference to drawings, but the present invention is not limited to

the abovementioned embodiments, and can be appropriately modified to the extent that does not depart from the gist
of the present invention.

[Explanations of lettersr numerals]

[0044]

100 work machine; 210: inner cylindrical member; 220: outer cylindrical memberg2sGpring; 251: cylinder; 252:

piston rod; 256 piston; 257 free piston

[Abstract]

[Problem to be solved] To provide a work machine that is capdlplerforming stable assist operation

[Means for solving the problem] An assist mechanism which applies a force in the direction of flipping up an apron is
disclosed, wherein: the assist mechanism has a first cylindrical member and a second cylinditbeat thenfirst
cylindrical member has the second fulcrum and one end of said gas spring connected thereto, and the second cylindrical
member has the other end of said gas spring connected thereto; as a first projecting part provided on the second
cylindrical member contacts a second projecting part that pivots around the third fulcrum and changes in the direction
of reducing the distance between the third fulcrum and the second fulcrum, the force required for flipping up the apron
gradually decreases withim predetermined angle range in which the apron angle increases; and the gas spring is
configured to contract at the point where the apron is lowered.

[Chosen drawing] Figure 5
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[Figure 1] [Figure 2]
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[Figure 6]

[Figure 5]
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[Figure 7]
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