[ TI TLE OF DOCUMENT] SPECI FI CATI ON

[ TI TLEOF THE | NVENTI ON] GRATI NG GRATI NGEQUI PPED W THHANDLE,
AND GRATI NG PRCDUCTI ON METHOD

[ Techni cal Fi el d]

[ 0001]

The present invention relates to a grating, a grating
equi pped with a handle, and a grating production nmethod. 1In
greater detail, thepresentinventionrelatestoagratingforned
by joining a plurality of main bars by joint units, whichis
reducedi nwei ght for easi er mai nt enance whi | e strengt h agai nst
a load applied from above is secured, and inproved in
productivity by reduci ng the anount of | abor i n assenbling at
the tinme of production.

[ Background Art]

[ 0002]

Gratings have been widely used in such a manner that,
for exanple, a grating made of a netal is used as a cover of
aditch of a drainage formed in aroad or a kitchen fl oor, and
a grating nmade of a synthetic resin is used as a cover of a
dr ai nage part of a sw mm ng pool or a bathroom Inparticular,
i nconsideration of safety and ease of mai ntenance, the latter
grating is required to have necessary and sufficient bearing

strength against a | oad applied fromabove mainly by a human



getting thereon, to conparatively lightweight. To put the
gratings into production, ease of assenbling at the time of
production nust also be considered to nake the gratings
advant ageous to nmass production.

[ 0003]

As an exanpl e of suchgratings, theinventor of thepresent
i nvention proposed a grating described in Patent Docunent 1.
This grating was devel oped mai nly for the purpose of reducing
a worker’s risk of falling by preventing a shoe sole of the
wor ker inakitchen, etc., fromgreatly slippingevenif aload
isappliedinalongitudinal directionwhenthe shoe sol e cones
i ntocontact withwet upper surfaces of mai nbars of thegrating,
andhasastructurewithslippreventivenenbers, andi naddition,
ajoint structurejoiningthe mainbars of thisgratingis al so
characteristic.

[ 0004]

That is, as describedinFig. 3 andFig. 4 and Par agr aphs
[ 0024], [0025], and [0026] of the specification of Patent
Docunment 1, in a support legwall of the main bar, aplurality
of throughhol esarefornedat eveninterval sinthel ongitudi nal
di rection. In each of these through holes, a
squar e- pi pe-shaped guide pipe nade of a netal and a

round-r od- shapedj oi nt bolt nade of anetal andi nsertedthrough



t he gui de pipe are inserted. The guide pipe is made so as to
just fit in the through hole, and is fixed in this state.

[ 0005]

Bet ween the respective main bars, a cylindrical spacer
made of a synthetic resinis disposed, and the gui de pi pe and
the joint bolt are both inserted in each spacer. The guide
pi pe serves as a nenber to secure | oad beari ng agai nst a | oad
applied fromabove. Alnost no | oad acts on each joint bolt,
and each joint bolt can bind the respective conponents by
screwing a nut to each joint bolt projecting to the outside
fromeach mai n bar di sposed at one end portion and tightening
t he nut.

[Prior Art Docunent]
[ Pat ent Docunent ]

[ 0006]

[ Pat ent Docunent 1] Japanese Publ i shed Unexam ned Pat ent
Application No. 2011-1801
[ Summary of the I nvention]

[ Probl em(s) to be Solved by the Invention]

[ 0007]

However, the above-described conventional grating has
the foll ow ng probl ens.

That is, as nenbers to join the respective main bars,



not only joint bolts nmade of a netal but al so gui de pi pes nade
of anetal to secure | oad beari ng when receiving al oad applied
fromabove are provided. As described above, a | oad applied
fromabove hardly acts onthe joint bolts and the joint bolts
functiontobindtherespectiveconponents, andstrengthagai nst
a load is secured by the guide pipes. Thus, the guide pipes
are provi ded as conponents constituting the joint units, and
accordingly, the wei ght of the whole gratingis conparatively
heavy, so that the gratingis difficult to handle in terns of
mai nt enance such as cl eaning, and is di sadvant ageous.

[ 0008]

I naddi ti on, duetothegui depi pe, t he nunber of conponent s
constituting the joint unit increases, sothat at the time of
producti on, t henunber of assenbl i ngstepsincreases. Further
the joint bolt itself is around rod body and freely rotates
inaperiaxial directionwth respect to the through hole, so
that to tighten a nut at an end portion, it is required that
box wenches are di sposed at both ends of the joint bolt and
tighteningisperformedwhilefixingthebolt head. Therefore
at thetinmeof production, thisworkistroubl esomeanddifficult
and there is roomfor an inprovenment in productivity at the
time of production.

[ 0009]



The present invention was nmade in view of the
above-descri bed points, and an object thereof is to provide
a grating, a grating equipped with a handle, and a grating
production nethod, by which a grating forned by joining a
plurality of main bars by joint units is reduced in weight for
easi er mai ntenance whil e strength agai nst a |l oad applied from
above i s secured, and i nproved in productivity by reducingthe
anount of |abor in assenbling at the tinme of production.

[ Means for Sol ving the Problen(s)]

[ 0010]

(1) The present invention provides a grating including
aplurality of main bars each having a plurality of insertion
hol es at required intervals in a longitudinal direction, and
di sposed at required intervals in parallel to each other at
t he sanme hei ght, joint bolts that have rectangul ar secti onal
shapes longinonedirectionand areinsertedintheinsertion
holes of the main bars in a state where the joint bolts are
set so that their sectional shapes becone vertically | ong so
as not torotatein periaxial directions, spacers inwhichthe
joint bolts are inserted and which are di sposed between the
mai n bars, and fixtures that are provi ded at one end or both
ends of thejoint boltsandfix theminbarstothejoint bolts

at required intervals.



[ 0011]

(2) The present i nvention provi des the grating descri bed
in (1) above, in which each of the insertion holes is defined
by four side portions, and anong t he respecti ve si de portions,
a pair of shorter side portions vertically faci ng each ot her
are provided straight and in parallel to each other so as to
have | engths substantially equal to | engths of shorter side
portions of the sectional shape of the joint bolt, to at an
i nterval equal tol engths of | onger sideportions, andthe ot her
pair of longer side portions are forned to swell outward.

[ 0012]

In this case, a work of inserting the joint bolt into
thethroughholeiseasy. That is, asinthe case of the present
i nvention, in acase where the shape of theinsertion holeis
a so-called barrel shape, when the joint bolt having a
rectangul ar sectional shapelonginonedirectionisinserted
inthe through hole, alnobst no gapis |left between a straight
shorter side portion of the joint bolt and a strai ght shorter
side portion of the insertion hole, however, a conparatively
|arge gap is left between a straight | onger side portion of
thejoint bolt and al onger side portionfornmedtoswell outward
of the insertion hole. It should be noted that the shape of

t he nout h portionof theinsertionhol ecan be vari ous pol ygonal



shapes, for exanpl e, arectangul ar shape (i ncludi ng a square)
inadditionto a barrel shape and is not particularly limted
aslongasthejoint bolt doesnot rotateinaperiaxial direction
when the joint bolt is inserted in the insertion hole. The
“rectangul ar shapelonginonedirection” isarectangul ar shape
havi ng f our si des anong whi ch a pair of sides faci ng each ot her
are longer than the other pair of sides.

[ 0013]

According to this, when inserting the joint bolt into
theinsertionhole, awrker hasonlytoconcentrateonfitting
their shorter side portions to each other, and to begin wth,
the | onger side portions hardly cone into contact with each
ot her due to t he spaces, sothat thejoint bolt can beinserted
with al nbst no problemeven if the | onger side portions are
slightly loosely fittedtoeachother. Inaddition, after the
insertion, the joint bolt does not rotate in the periaxial
direction. That is, for exanple, the sectional shape of the
joint bolt and t he shape of the insertion hol e are rectangul ar
shapes havi ng substanti al |l y t he sane si ze, and as conparedw t h
a case where al nost no gaps are left between the respective
sideportions, inthegratingaccordingtothepresentinvention,
the tip portion of the joint bolt can be nore easily fitted

to the shape of the insertion hole and nore easily inserted



intheinsertion hole, and therefore, the | abor i n assenbling
at the tinme of production can be reduced and the productivity
can be inproved.

[ 0014]

(3) The present i nvention provi des the grating descri bed
in(1) or (2) above, i nwhicheach of the mai nbars has a T-shaped
or substantially T-shaped section consisting of a horizontal
portion and a vertical portion, and the insertion holes are
formed in the vertical portion

[ 0015]

In this case, a gap between the nmain bars each having
a T-shaped or substantially T-shaped sectionis forned between
the horizontal portions of T shapes of main bars adjacent to
each other. Therefore, a latching portion of a stemportion
of agratinghandl edescribed!| ater iseasilylatchedfrombel ow
tol ower surface sides of portions of thenainbars at positions
sandwi ching the gap. In addition, due to operation of the
vertical portion of the T shape, the strength against a | oad
appl i ed fromabove i ncreases, so that excellent functionality
as a grating required to have durability against |oads is
obtained. It should be noted that the sectional shape of the
mai n bars is not particularly limted, and vari ous shapes may

be adopted as long as their upper surfaces have excellent



usability and safety.

[ 0016]

(4) The present invention provides a grating equi pped
wi th a handl e i ncl udi ng the grating according to an i nvention
descri bed in any one of (1), (2), and (3) above, and a grati ng
handl e whi ch i ncl udes a knob portionthat has arequired!length
and a width wi der than a width of a gap between the nain bars
of the grating to which the grating handle is attached, and
can be pl aced on upper surfaces of the main bars so as to be
fittedinthegap, andastemportionthat isfornedinadirection
perpendi cul ar to a |l ongi tudi nal direction of the knob portion
at arequired position on a |l ower surface portion of the knob
portion, and includes a neck portion with a dianmeter snmall er
t han t he wi dt h of t he gap between t he mai n bars, and a | at chi ng
portion formed at a required angle with the knob portion in
a periaxial direction of the neck portionat atip end of the
neck portion and having a | ength | onger than the w dth of the
gap between the main bars and a wi dt h narrower than the wi dth
of the gap, and is attached to the grating by being inserted
into a gap between the main bars fromabove in a state where
adirectionof thelatchingportionof thestemportionismnatched
withadirectionof thegap, rotatedinthe periaxial direction

of the neck portionin a state where the neck portion is set



at a hei ght of the gap to change the direction of the |l atching
portionsothat thelengthof thel atchingportionbecones| onger
thant hew dt hof t hegapbetweent hemai nbarsinaw dthdirection
of the gap, and placed on upper surfaces of the main bars so
that the knob portionis fitted in the gap and a novenent in
a rotating direction of the knob portion stops.

[0017]

OQperation of the grating equipped with a handle is as
follows in addition to the operation of the above-descri bed
grating.

When the grating handl e of the grating equipped with a
handleis insertedin agapbetweenthe nain bars (bar menbers)
fromaboveinastate whereadirection of thelatchingportion
of the stemportionis matched with the direction of the gap,
and the neck portion is set at the height of the gap, since
t he neck portion has a dianmeter smaller than a width of the
gap (interval between portions defining the gap of the main
bars adj acent to each other), the grati ng handl e can be rot at ed
inthe periaxial direction of the neck portion. It should be
noted that the sectional shape of the neck portion is not
particularly limted as |ong as the neck portion can rotate
inthe periaxial direction at a position corresponding tothe

gap, and may be, for exanpl e, oval or pol ygonal such as hexagonal
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or octagonal other than the circul ar shape.

[ 0018]

Accordingly, the directions of the knob portion and t he
| at chi ng portion al so change, and the | ength of the | atching
portion becones | onger than the width of the gap between the
mainbarsinaw dthdirectionof thegap. Further, thegrating
handl e i s placed on upper surfaces of the nmain bars so that
the knob portion is fitted slidably in the gap and the knob
portion does not noveinarotatingdirection, andis attached
to the grating.

[0019]

The grati ng handl e can be easi |l y renoved fromt he grati ng
in a procedure substantially reverse to the above-descri bed
attachi ng procedure, and t he grating handl e cannot be renoved
unl essfoll owi ngt heprocedure, sothat thegratinghandl erarely
conmes off naturally during normal use. Thus, in the grating
equi pped with a handle, in a case where the handle i s broken
or has a probl emi n novenent andt he handl e needs t o be r epl aced,
the defective handle can be easily renoved and a new
non-defective handl e can be easily attached, and therefore,
the grating handl e can be easily repl aced.

[ 0020]

The above-described attachnent of the grating handle

11



enabl es the grating handl e to be attached to a gap bet ween any
adj acent main bars of the gratingin a state where the grating
handl ei sslidableal ongthegap. Thegratinghandleisslidable
when it is attached to the grating, sothat the grating handl e
i s advant ageous since in a case where the grating handle is
used in, for exanple, a bathroom etc., evenif a user’s foot
hits agai nst the grating handl e, the grating handl e can escape
in asliding direction and rarely injures the user.

[ 0021]

In the grating, a position to which the grating handl e
is attached and t he nunber of grating handles to be attached
can be set appropriately. By attaching the grating handle to
the grating, agrating equipped wwth a handle is fornmed. The
grating equippedwthahandleisfittedtoreceiving brackets
of adrai nageditchof, for exanpl e, asw mm ngpool or abat hr oom
and used.

[ 0022]

In the above-described attached state of the grating
handl e, the |l atching portion of the stemportion positioned
| oner than the gap between the nmai n bars cannot pass through
t he gap, sothat thegrati nghandl e does not coneoff thegrating,
and i s slidabl e along the gap onthe upper surfaces of the main

bars as descri bed above. 1n a case where the grating equi pped
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with a handleis renoved fromthe receiving brackets as inthe
case of cl eaningthedrainageditch, etc., the grating equi pped
with a handle is renoved as foll ows.

[ 0023]

First, whenthegratinghandl ei s slidas descri bedabove
andthe stemportionconesintocontact wthajoint unitjoining
t he respective mai n bars, fingers are hooked on an end portion
ont heoppositesideof theslidingdirectionof theknobportion
and pull up and hold this portion. It should be noted that
the renoval does not necessarily have to be perfornmed as
descri bed above, and it is also possible that, for exanple,
the grating handle is held so as not to slide by fingers of
one hand, and is pulled up in the sane manner by fingers of
t he ot her hand.

[ 0024]

Accordingly, the end portion of the grating handl e on
the side opposite to the pulled-up side of the knob portion
cones into contact with the upper surfaces of the main bars,
and the grating handle inclines by using this end portion as
a fulcrum and the stemportion also rises. In response to
thisrise, first, the neck portion of the stemportion passes
t hrough the gap. Thel atching portionis|onger thanthe w dth

of thegap betweenthe mainbars, andi sl atchedonl| ower surfaces
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of the portions defining the gap and cannot pass through t he
gap. Therefore, by holding and further pullingupthe grating
handl e, the grating equipped wwth a handleis lifted up, and
can be renoved fromthe receiving brackets.

[ 0025]

(5) The present i nvention provides the grating equi pped
wi th a handl e descri bedin (4) above, i nwhichthe knob portion
i s formed sothat an upper surface of the knob porti on and upper
surfaces of the mainbars areflushor substantially flushwth
each ot her when t he knob portionis placed ont he upper surfaces
of the main bars.

[ 0026]

Inthis case, when the grating handle is attached to the
grating by placing the knob portion on upper surfaces of the
mai n bars, the knob portion does not project fromthe upper
surfaces of the main bars or the projecting anount is small.
Therefore, in a case where the grating equi pped with a handl e
isfittedto, for exanple, a drainage ditch of a bat hroomand
used, obstruction of the use as in the case where catchi ng of
auser’s foot ontheknobportionrarelyoccurs, andthegrating
equi pped with a handl e i s easy to use and excell ent in safety.

[ 0027]

(6) The present invention provides a grating production

14



met hod, including a step of inserting joint bolts having
rectangul ar sectional shapes long in one direction into
respective insertion holes of a main bar having a plurality
of insertion holes at required intervals in a |ongitudinal
direction sothat the sectional shapes becone vertically | ong
andinastate wherethejoint bolts donot rotatein periaxial
directions, astepof alternately repeatedly perform ng awork
of fitting spacers onto the joint bolts and, subsequently, a
work of fitting another main bar by fitting insertion holes
tothe joint bolts, and a step of fixing the main bars to the
joint bolts by fixtures provided at one end or both ends of
the joint bolts when a necessary nunber of the nmain bars are
fitted to the joint bolts.

[ 0028]

Wththisproductionnethod, thejoint bolt doesnot rotate
intheperiaxial directionwhenitisinsertedintheinsertion
hol e, sothat particularlyinacasewherethefixturefunctions
by being rotated |ike a nut, when the fixture is rotated, it
IS not necessary tointentionally stop rotation of the joint
bolt, and therefore, the assenbling work i s easily perforned.

[ 0029]

The spacers are fitted onto the joint bolts, so that in

this state, when the respective main bars and the respective
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spacersareintegrated, thehei ghtsof thespacersbeconeuniform
along the longitudinal directions of the joint bolts, and
particularly in a case where the spacers are cylindrical, the
positionsof thespacersinalateral directionareal soaligned.

[ 0030]

(Operation)

Operation of the grating according to the present
invention is described.

The grating is assenbl ed by fixing the respective main
bars and spacers along the respective joint bolts in a state
where the sectional shapes of the respective joint bolts are
rect angul ar shapesverticallylong(inthevertical direction).
Wththisstructure, thegratingcanbereducedinweight. That
is, when the joint bolts have the sane | ength and the sane
sectional area (that is, have the sanme weight), the strength
agai nst a | oad applied fromabove becones higher than in the
case where the joint bolts have square sectional shapes or
rect angul ar sectional shapes horizontally | ong.

[ 0031]

Therefore, when the joint bolts having rectangul ar
sectional shapes vertically long are provided with the sane
strength as joint bolts having square sectional shapes or

rect angul ar secti onal shapes hori zontally |l ong, i nacase where
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the joint bolts have sim | ar shapes, the sectional shapes can
be made smal | er, sothat thejoint bolts can bereducedi nwei ght
whil e strength against a | oad applied fromabove i s secured.
Therefore, agrating including aplurality of joint bolts can
be reduced in weight.

[ 0032]

The joint bolt does not rotateinthe periaxial direction
whenit isinsertedintheinsertionhole, sothat particularly
in a case where the fixture functions by being rotated |ike
a nut, when the fixture is rotated, it is not necessary to
intentionallystoprotationof thejoint bolt, andaccordingly,
the assenbling work is easily perforned.

[ 0033]

The spacers are structured so as to be fitted onto the
joint bolts, sothat inthis state, when the respective main
bars and the respective spacers are integrated, the heights
of the spacers becone substantially uniform along the
| ongi tudi nal directions of the joint bolts, and particularly
in acase where the spacers are cylindrical, positions of the
spacersinthel ateral directionareal soaligned. Accordingly,
the grating can be produced in an excellently united manner
in ternms of design

[ 0034]
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Thus, only by thejoi nt bol ts havi ngrectangul ar secti onal
shapes verticallylong, aloadappliedtothegratingfromabove
can be recei ved and supported, so that a nenber to secure | oad
bearing Ii ke a conventi onal square- pi pe-shaped gui de pipeis
unnecessary, and accordingly, the grating can be reduced in
wei ght. Further, the nunber of conponents is reduced, sothat
the anmount of |abor in assenbling at the tine of production
i s reduced, and accordingly, the productivity at the tinme of
production can be i nproved.

[Effects of the Invention]

[ 0035]

The present invention can provide a grating, a grating
equi pped with a handl e, and a grating production nethod, by
which a grating forned by joining a plurality of main bars by
joint units is reduced in weight for easier mai ntenance whil e
strength against a |oad applied from above is secured, and
i nproved in productivity by reducing the anmount of |abor in
assenbling at the time of production.

[Brief Description of the Draw ngs]

[ 0036]

Fig. 1isanexpl odedperspective expl anatory vi ewshow ng
aninstallation structure of a grating equi pped with a handl e

according to the present invention.
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Fig. 2 is a perspective viewshow ng a state where the
grating equi pped with a handle is install ed.

Fig. 3 is an explanatory front view show ng a joint
structure of main bars of a grating constituting the grating
equi pped with a handl e.

Fi g. 4i sanexpl anat ory vi ewshow nga net hod of assenbl i ng
by di sassenbl i ng conponents constituting the joint structure
of the main bars.

Fig. 5(a) is an explanatory side view showing a state
where a joint bolt is inserted through an insertion hole of
a main bar, and Fig. 5(b) is an expl anatory si de vi ew show ng
astatewhere awasher isfurther fitted andanut istightened.

Fig. 6 is a perspective view of a grating handl e.

Figs. 7 shows a procedure to attach the grating handle
toagrating, andFig. 7(a) isapartiallysectional explanatory
viewshow ng a state where a stemportionis insertedin agap
bet ween mai n bars and the handl e i s rotated 90 degrees around
the stem portion, and Fig. 7(b) is a partially sectional
expl anatory vi ew showi ng a state where the grating handle is
droppedinandaknobportionisfittedi ngui derecessedportions
of upper surfaces of the main bars.

[Fig. 8 Fig. 8isapartially sectional expl anatory vi ew

show ng a st at e wher e one si de of t he knob portion of thegrating
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handle is pulled up so that the grating handle is inclined.
[ Modes for Carrying Qut the Invention]

[ 0037]

The present invention is described in detail based on
an enbodi ment shown in the draw ngs.

(Grating G equi pped with handl e)

Agrating Gequi ppedw thahandl eaccordingtothepresent
inventionincludes agrating 2 fornmed by combiningaplurality
of mai n bars 20 and spacers 21, and a grating handl e 1 att ached
tothe grating 2 (refer to Fig. 1 and Fig. 3). Each nmain bar
20 is made of a synthetic resin, and particul arly, an upper
surface portion of a horizontal portion 201 of a T shape of
themainbar 20isfornmedby partiallyusingaflexiblemteri al
that hardly slips. It shouldbe notedthat it is al sopossible
that thegrating 2is usedsolelywthout attachingthegrating
handl e 1 thereto.

[ 0038]

(Gating 2)

Fig. 1 to Figs. 5 are referred to.

The grating 2 is constituted by joining a plurality of
mai n bars 20 having T-shaped sections at required intervals
viajoint units (shown w t hout synbol s) each i ncl udi ng spacers

21 having circul ar pi pe shapes, a joint bolt 22, and nuts 24
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as fixtures so that the mai n bars becone paral |l el to each ot her
and their heights beconme uniform This joint structure is
described in detail |ater.

[ 0039]

Each mai n bar 20 includes a horizontal portion 201 and
a vertical portion 202, and between the horizontal portions
201 of the main bars 20 adj acent to each other, a gap 203 with
arequiredwdthis fornmedacrossthe entirelength of the main
bar 20. At both sides sandwi ching the gap 203 in a wdth
direction of upper surfaces of the horizontal portions 201
adj acent to each ot her, gui de recessed portions 200 are forned
acrosstheentirelengthwhileportionsat thecentral sections
are left.

[ 0040]

Dept hs of the guide recessed portions 200 are set to be
approximately 1/2 of a thickness of a contact portion 111 of
a knob portion 11 of thegrating handl e 1 described | ater (refer
to Fig. 3 and Fig. 7(b)). The wdths of the guide recessed
portions 200 are set so that a maxi mum wi dth between the
respective gui de recessed portions 200 of the main bars 20
adj acent toeachot her positionedtosandw chthegap?203becones
slightlylarger thanthew dt hof t he contact portionl1ll. Wen

the contact portion 111 of the grating handle 1 is fitted to

21



t he respecti ve gui de recessed portions 200, the grati ng handl e
1 becones sl i dabl eal ongtherespectivegui de recessed portions
200 in this state, and cannot rotate in a rotating direction
around a stem portion 12.

[ 0041]

Here, by mainly referring to Fig. 3, Fig. 4, and Figs.
5, joint units each incl udi ng the above-descri bed spacers 21,
the joint bolt 22, and the nuts 24, and the joint structure
of therespectiveminbars 20bythejoint units, are descri bed
in detail.

Inthe vertical portion 202 of the mai n bar 20, i nsertion
hol es 204 are fornmed at even intervals in a |ongitudina
direction. A nouth portion of the insertion hole 204 has a
so-cal l ed barrel shape.

[ 0042]

That is, the insertion hole 204 is defined by four side
portions, and a pair of shorter side portions 204a vertically
faci ngeachot her of thefour sideportionsareprovi dedstrai ght
andinparallel toeachother soastohavel engths substantially
equal to the lengths of shorter side portions of the sectional
shape of the joint bolt 22, and the other pair of | onger side
portions 204bcurvesoastoswell outward (refer toFig. 5(a)).

The shapes of the respective side portions 204b do not
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necessarily have to curve, and t he shapes of the side portions
204 are not particularly limted as | ong as spaces are forned
bet ween | onger side portions 223 positioned at both | ateral
si des of aquadr angul ar bar porti on220andt herespectivel onger
side portions 204b of the insertion hole 204. In addition,
t he shape of the insertion hole is not particularly limted,
and may be a pol ygonal shape such as a hexagonal shape ot her
than the barrel shape described above.

[ 0043]

To join the respective main bars 20, the joint bolts 22
areinsertedintherespectiveinsertionholes 204. Thejoint
bol t 22 has a quadr angul ar bar portion220witharequiredl ength
and t hreaded portions 221 provi ded at centers of both ends of
t he quadr angul ar bar portion220. The quadrangul ar bar portion
220 has a rectangul ar sectional shape long in one direction,
and shorter side portions 222 that are positioned one above
t he ot her during use have |l engths to enabl e the shorter side
portions 222 to be just fitted in the respective shorter side
portions 204a of the insertion hole 204.

[ 0044]

The | onger side portions 223 positioned at both | ateral
si des of t he quadrangul ar bar portion 220 are strai ght, sothat

spaces 205 are fornmed between the | onger side portions 223 and
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therespectivecurvedl onger sideportions 204bof theinsertion
hol e 204. Thejoint bolt 22isinsertedsoastothreadthrough
the insertion holes 204 of a plurality (nine in the present
enbodi nent) of main bars 20. Between the vertical portions
202 of therespectivenai nbars 20, circul ar - pi pe- shapedspacers
21 are di sposed through the joint bolt 22 (refer to Fig. 3 and
Fig. 4).

[ 0045]

It should be noted that the | ength of the quadrangul ar
bar portion 220 of the joint bolt 22 is formed to be slightly
shorter thanaconbi nedl engt hof thethi cknessesof thevertica
portions 202 of all main bars 20 and t he | engt hs of all spacers
21 when the joint bolt is inserted through the nine main bars
20 and ei ght spacers 21 as descri bed above. The grating 2 1is
formed by integrating the respective main bars 20 and the
respective spacers 21 by fitting washers 23 to the threaded
portions 221 at both end portions of thejoint bolts 22inserted
t hrough the insertion holes 204 of the respective nmain bars
20 and further screwing and tightening the nuts 24.

[ 0046]

It shoul dbenotedthat, whenthejoint bolt 22isinserted
in the spacer 21 at the time of assenbling, an inner surface

of thespacer 21 conmesi ntocontact wi t hbot hcorner sideportions
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224 on an upper portion side of the quadrangul ar bar portion
220 of the joint bolt 22 due to own wei ght of the spacer 21
and the spacer 21 is stabilized (refer toFig. 5(a)). Inthis
state, when the respective main bars 20 and the respective
spacers 21 are i nt egrat ed as descri bed above, sincethe spacers
21 are cylindrical, the heights of the respective spacers 21
beconme uni formal ong the | ongi tudi nal direction of the joint
bolt 22, and the positions in the |ateral direction of the
respective spacers 21 are also aligned.

[ 0047]

Here, a production nmethod of the grating 2 according to
t he present enbodi nent is described. It should be noted that
description of essential points of the production nethod is
al sogiveninthe descriptionof the structure above, and here
a flow of a series of steps is described.

[ 0048]

(1) The joint bolts 22 are respectively inserted into
aplurality of insertionhol es 204 of one main bar 20in astate
wher e t he rect angul ar secti onal shape of each quadr angul ar bar
portion 220 becones vertically |l ong and each joint bolt 22 does
not rotateinaperiaxial direction. Thelonger side portions
223 positioned at both | ateral sides of the quadrangul ar bar

portion 220 are straight, and spaces 205 are forned between
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t he | onger side portions 223 and the respective curved | onger
side portions 204b of the insertion hole 204. Therefore, a
wor ker has only to concentrate on fitting the shorter side
portions 204a and 222 to each ot her when inserting the joint
bolt 22 into the insertion hole 204, and to begin wth, the
| onger side portions 223 and 204b hardly cone i nto contact with
each ot her due to the spaces 205, so that the joint bolt can
be inserted with alnost no problem even if the |onger side
portions 223 are slightly loosely fitted.

[ 0049]

(2) Awork of fitting spacers 21 ontotherespectivejoint
bol t s by bri ngi ngthei nner surfaceof eachspacer 21i ntocont act
Wi th both corner side portions 224 on the upper portion side
of the quadrangul ar bar portion 220 of eachjoint bolt 22, and,
subsequently, a work of fitting another main bar 20 by fitting
insertion holes 204 to the respective joint bolts 22, are
alternately repeatedly perforned.

[ 0050]

(3) When necessary nunbers of main bars 20 and spacers
21 arefitted to the joint bolts 22, the respective main bars
20 are tightened in directions to approach each ot her at both
end portions by washers 23 and nuts 24 provi ded at both ends

of the quadrangul ar bar portion 220 of each joint bolt 22 and
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fixed tothe joint bolts 22, and accordi ngly, the respective
mai n bars 20 and the respective spacers 21 are integrated.
Accordingly, the grating 2 can be forned.

[ 0051]

Thejoint bolt 221 snot necessarilylimtedtoastructure
in which nuts 24 are screwed to both ends of the joint bolt
22totighten the main bars 20, and i n any case, the joint bolt
22 cannot rotate in the periaxial direction, so that one end
of the joint bolt 22 may be provided with a nere stopper for
preventing comng off of the joint bolt 22 although this is
not shown.

[ 0052]

(Grating handle 1)

Fig. 6 to Fig. 8 are referred to.

Thegratinghandleltobeattachedtothegrating2incl udes
a knob portion 11 that has a long thin straight shape and a
requiredl ength, andastemportion12fornedat aninternedi ate
portion in a longitudinal direction of a |l ower surface side
of the knob portion 11 so as to extend dowmward i n a di rection
per pendi cul ar tothel ongi tudi nal directionof the knobportion
11. At a portion (border portion) at which the stemportion
12 is connected to the knob portion 11, a reinforcing portion

13t hi ckenedfor reinforcenent isformed. Thepositionat which
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thestemportionl2isprovidedisnotlimtedtotheinternediate
portioninthelongitudinal directionof thelower surface side
of the knob portion 11, and nmay be shifted to both end sides
in the | ongitudinal direction.

[ 0053]

It should be noted that the |ongitudinal direction of
t he knob portion includes, in a case where the knob portion
islong in one direction, in addition to a direction across
t he |l onger side, thesame directionas alongitudinal direction
of t hemai n bars 20a and 20b descri bed | at er whent he knob porti on
isfitted in a gap 203 provi ded between t he mai n bars 20a and
20b. Inacasewheretheknobportionhasashapehavingverti cal
and horizontal |engths equal to each other in a planar view
(for exanpl e, across shape, asquar e shape, or aci rcul ar shape)
a direction across either the vertical side or the horizontal
side (in the case of the cross shape or square shape) or an
arbitral dianmetrical direction (in the case of the circular
shape) may be defined as the |ongitudinal direction.

[ 0054]

The knob portion 11 includes a plate-shaped contact
portion 111 having alongthinrectangul ar shape, andafitting
portion 112 that is fornmed integrally on alower surface side

of thecontact portion1l1l, andhas substantiallythesanel ength
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as the contact portion 111 and has a substanti ally sem circul ar
sectional shape (refer toFig. 7(b)). The contact portion 111
has a width wider than a wdth of the gap 203 of the grating
2, andisslidablyfittedingui derecessedportions 200 adj acent
to each other.

[ 0055]

Thefittingportionll2isfornedtohaveaw dthslightly
narrower than the gap 203, and is fitted in the gap 203 so as
to be slidable with respect to the gap 203 and not to rotate
inarotating direction around the stemportion 12. At both
end portionsinalongitudinal directionof thefittingportion
112, finger hook portions 113 and 113a are forned by notchi ng
the |l ower sides of both end portions obliquely.

[ 0056]

The stemportion 12 is provided with a neck portion 121
havi ngarequiredl engthonabaseportionside. Theneckportion
121 has aroundbar shape havi ngasubstanti allycircul ar secti on,
and an outer di anmeter thereof is formedto be slightly smaller
than the width of the gap 203 of the grating 2. Accordingly,
by setting the neck portion 121 at the position of the gap 203,
the neck portion 121 can rotate in a periaxial direction in
this state.

[ 0057]
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At atip end of the neck portion 121, a | atchi ng portion
122 is provided. The latching portion 122 is structured by
i ntegratingrectangul ar paral |l el epi ped bl ocksinavertically
two-tiered form and a l ength of alower block that serves as
anactual latchingpart isset tobel onger thananouter di aneter
of the neck portion 121, that is, |onger than the wi dth of the
gap 203, and shorter than an interval between the vertical
portions 202 of t he mai n bars 20a and 20b adj acent t o each ot her.

[ 0058]

Bot hend portionsinalongitudinal directionof thel ower
bl ock of the |l atching portion 122 are formed to project inthe
| ongi tudi nal direction by equal wi dths fromthe upper bl ock
having a |l ength substantially equal to the outer di aneter of
t he neck portion 121 so that the | ower bl ock becones | onger
than the width of the gap 203. These portions (shown w t hout
synbol s) projecting fromthe upper block are portions to be
| atched frombel owon | ower surfaces of portions at positions
sandw chi ng t he gap 203 of the main bars 20a and 20b adj acent
to each other. The gap 203 is al so provided inthe sane manner
bet ween other main bars 20 and 20 adj acent to each other.

[ 0059]

Thel atchingportionl122isformedat anangl e of 90 degr ees

wi th the knob portion 11 inthe periaxial direction of the neck
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portion 121. Further, the width of the | atching portion 122
is set to be slightly narrower than the wi dth of the gap 203
bet ween t he mai n bars 20a and 20b. Accordi ngly, the | atching
portion 122 can pass through the gap 203 by matching its
| ongi tudinal direction with the direction of the gap 203.

[ 0060]

It should be noted that the grating handle 1is entirely
made of a synthetic resin, however, the material is not
particularly limted, and the grating handl e 1 may be nade of
other materials such as a netal or ceramic. Alternatively,
aplurality of materials such as a netal and a synthetic resin
may be conpounded and used to nmake the grating handle 1

[ 0061]

Thegratinghandl elisattachedtothegrating2asfoll ows.

Figs. 7 are mainly referred to.

[ 0062]

First, the direction of the | atching portion 122 of the
stemportion 12 of the grating handle 1 is matched with the
direction of the gap 203 between the nain bars, and then the
|atchingportionl22isinsertedinthegap?203fromabove (refer
to Fig. 7(a)).

Next, the neck portion 121 of the stemportion 12 i s set

at the height of the gap 203, the grating handle 1 is rotated
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inthe periaxial direction of the neck portion 121 to change
the direction of the | atching portion 122 so that the | ength
of the latching portion 122 becones | onger than the w dth of
the gap 203 in the wdth direction of the gap 203 bet ween t he
mai n bars 20a and 20b (refer to Fig. 7(a)).

[ 0063]

Then, the grating handle 1 is |owered and the contact
portion 111 of the knob portion 1lis fittedin the respective
gui de recessed portions 200 of the main bars 20a and 20b, and
at the sane tine, the fitting portion 112 of the knob portion
11 fits in the gap 203 between t he mai n bars 20a and 20b (refer
toFig. 7(b)). Thus, thegratinghandl elcanbeeasilyattached
to the grating 2.

[ 0064]

Inthis attached state, the grating handl e 1 st ops novi ng
intherotatingdirectionof theknobportionll(doesnot rotate
inthe rotating direction), and is slidable along the guide
recessed portions 200 and the gap 203.

[ 0065]

By attaching the grating handle 1 to the grating 2 in
this manner, a grating Gequipped wth a handleis fornmed. It
shoul dbenotedt hat theattachi ngpositionof thegratinghandl e

1is not particularly imted since the grating handle 1 is
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slidable alongthe gap 203. It isalsoarbitrarily determ ned
whi ch gap 203 the grating handle 1 is fitted in between the
mai nbars20anongthepluralityof gaps203inthew dthdirection
of the grating 2, and howmany grati ng handl es 1 are attached.
[ 0066]
(Operation)

OQperation of the grating G equi pped wwth a handle is
described with reference to Fig. 1 to Fig. 8.

The grati ng Gequi ppedwithahandleisfittedtoreceiving
brackets 3 attached to a drainage ditch 4 of, for exanple, a
SW nm ng pool or a bathroomas shown in Fig. 1 and Fig. 2, and
used. It should be noted that, in sonme cases, receivingparts
areformed by directly machi ni ngthe edges of the drai nageditch
andtherecei vingbrackets arenot used. Thegrati ng Gequi pped
withahandl eisplacedonreceivingparts 30 provi dedtoproject
i nward at | ower portionsof thereceivingbrackets 3 beingfranme
bodi es that are rectangular in a planar view and buried in a
floor surface, and fitted with a margin by providing slight
clearances in the wdth direction. It should be noted that,
in Fig. 8, for convenience of illustration, a clearance is
provi ded between a | ower end portion of the grating 2 and t he
recei ving part 30, however, they areincontact with each ot her

inactuality. Fig. 2shows astatewheretwogratings Gequi pped
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wi th handl es are arranged in the | ongitudinal direction and
set on the receiving brackets 3.

[ 0067]

The grating 2 is assenbl ed by fi xing the respective main
bars 20 and the spacers 21 along the respective joint bolts
22 in a state where the sectional shapes of the quadrangul ar
bar portions 220 of the respective joint bolts 22 becone
rect angul ar shapes vertically long. Wththis structure, the
grating 2 can be reduced in weight. That is, when the joint
bolts have the sane | ength and sane sectional area (that is,
have the same weight), strength against a | oad applied from
above i s stronger than in the case where the sectional shapes
are square shapes or rectangul ar shapes horizontally I ong.

[ 0068]

Therefore, in a case where strength of the joint bolt
22 havi ng a rectangul ar secti onal shape being vertically | ong
inthe present invention against aload applied fromabove is
made equal tostrength of ajoint bolt having a square secti ona
shape or a rectangul ar secti onal shape horizontally |long, the
sectional area can be nmade snaller, so that the joint bolt 22
can be further reduced i n wei ght while strength agai nst al oad
appl i edfromabovei ssecured. Therefore, byusingthestrength

agai nst a |l oad applied fromabove as a standard, the grating
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2includingaplurality of joint bolts 22 can be further reduced
in weight.

[ 0069]

When the joint bolt 22 isinsertedintheinsertion hole
204, upper and | ower side portions 222 are fitted to the side
portions 204a of theinsertion hole 204, sothat thejoint bolt
22 does not rotate in the periaxial direction. Therefore, in
a case where the nut 24 is afixture that functi ons when bei ng
rotated, when the nut 24 is rotated, it is not necessary to
intentionally stop rotation of the joint bolt 22, so that the
assenbling work can be easily perforned.

[ 0070]

Since the spacer 21 is structuredsoastobefittedonto
the joint bolt 22 by bringing the inner surface of the spacer
2l intocontact with both corner side portions 224 onthe upper
portion side of the quadrangul ar bar portion 220 of the joint
bolt 22, inthis state, if the respective main bars 20 and t he
respecti vespacers 2l areintegrated, thehei ghtsof thespacers
21 becone uni formal ong t he | ongi t udi nal direction of thejoint
bolt 22 as described above, and the positions in the | ateral
direction are also aligned. Accordingly, the grating G can
be produced i n an excel l ently united manner interns of design.

[0071]
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Thus, only by the joint bolts 22 in a state where each
guadr angul ar bar portion 220 has a rectangul ar secti onal shape
vertically long, aload applied to the grating fromabove can
be recei ved and supported, so that a conventional nenber for
securing | oad bearing |i ke a squar e- pi pe-shaped gui de pipeis
not necessary, and accordingly, the grating can be reduced in
wei ght. Further, since the nunber of conmponents is reduced,
the anmount of |abor in assenbling at the tine of production
is reduced, and accordingly, productivity at the tine of
production can be i nproved.

[ 0072]

By attaching the grating handle 1 to the grating 1 as
descri bed above, the grating handl e 1 can be attached intothe
gap 203 between any nmain bars 20 adjacent to each other in a
state where the grating handle 1 is slidable alongthe gap 203
and the gui de recessed portions 200.

[ 0073]

The grating handle 1 is slidable when it is attached to
the grating, sothat the gratinghandl e 1is advantageous since
in a case where the grating handle 1 is used in, for exanpl e,
a bathroom etc., evenif auser’s foot hits against thegrating
handl e, the grating handl e can escape in a sliding direction

andrarelyinjurestheuser. Sincetheknobportionllprojects
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by onl y appr oxi matel y 1/ 2 of t het hi ckness of t hecontact portion
111 fromthe upper surface of the horizontal portion 201 of
the main bar 20, essentially there are al nost no catches, so
that evenif afoot hits against the grating handle 1, the foot
is free frominjury.

[ 0074]

In the attached state (the knob portion 11 and the gap
203 are parallel to each other) of the grating handle 1, the
| at chi ng portion 122 of the stemportion 12 positioned | oner
t han t he gap 203 bet ween t he mai n bars 20a and 20b cannot pass
t hrough t he gap 203, so that the grating handl e 1 does not cone
off the grating 2, and is slidable along the gap 203 or the
gui de recessed portions 200 on upper surfaces of the nain bars
20a and 20b as descri bed above. In a case where the grating
Gequi ppedw th ahandl eis renoved fromthereceivingbrackets
3 as in the case of cleaning the drainage ditch 4, etc., the
grating G equi pped with a handle is renoved as foll ows.

[ 0075]

First, when the grating handle 1 is slid, and the stem
portion 12 cones into contact wth the spacer 21 of the joint
unit joining the respective main bars 20, fingers are hooked
on a finger hook portion 113a on an end portion at the side

opposite to the sliding direction of the knob portion 11, and
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pul | upandhol dt heknobportionll. Accordingly, anendportion
of the grating handle 1 at the side opposite to the pulled-up
si de of the knob portion 11 cones into contact with the upper
surfaces of the main bars 20a and 20b, and the grating handl e
linclines by usingthis end portionas afulcrum andthe stem
portion 12 also rises (refer to Fig. 8).

[ 0076]

In response to this rise, first, the neck portion 121
of the stemportion 12 passesthroughthegap 203. Thel atching
portion 122 is longer than the width of the gap 203 between
the main bars 20a and 20b, so that the latching portion 122
islatched on | ower surfaces of portions definingthe gap 203,
and cannot pass through the gap 203. Therefore, by hol di ng
and further pulling up the grating handle 1, the grating G
equi pped with a handle is lifted up and can be renoved from
the receiving brackets 3.

[0077]

When renoving the grating handle 1 fromthe grating 2,
the grating handle 1 can be easily renoved in a procedure
substantially reverse to the above-described attaching
procedure, and the grating handl e 1 cannot be renoved unl ess
follow ng the procedure, so that the grating handle 1 rarely

conmes off naturally during normal use.
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Thus, in the grating Gequi pped wth a handle, in a case
wherethegrating handl e 1lis brokenor has aprobl emi n novenent
and the grating handle 1 needs to be repl aced, the defective
grating handl e 1 can be easily renoved and a new non- def ecti ve
grating handle 1 can be easily attached, and therefore, the
grating handle 1 can be easily repl aced.

[ 0078]

The ternms and wordingusedinthis specificationareonly
used to describe the present invention and involves no
limtations, and are not i ntended to excl ude terns and wor di ng
equi valent to features described herein and a part of the
features. It isamatter of course that various nodifications
arepossi blew thinthescopeof thetechni cal i deaof t hepresent
i nvention.

[ Descri ption of Synbol s]

[ 0079]

G Grating equi pped with handl e
1 Grating handl e

11 Knob portion

12 Stem portion

121 Neck portion

122 Latching portion

13 Rei nf orci ng portion
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111
112
113,
2

Contact portion
Fitting portion
113a Finger hook portion

Grating

20, 20a, 20b Mai n bar

200
201
202
203
204
204a
204b
205
21
22
220
221
222
223
224
23
24

Qui de recessed portion
Hori zontal portion
Vertical portion

Gap

I nsertion hole

Si de portion

Si de portion

Space

Spacer

Joi nt bolt

Quadr angul ar bar portion
Thr eaded portion
Shorter side portion
Longer side portion
Corner side portion
Washer

Nut

Recei vi ng bracket
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30
4

Recei vi ng part

Drai nage ditch
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[ TI TLE OF DOCUMENT] WHAT IS CLAIMED I S:
[C aim1]

A grating conpri sing:

a plurality of main bars each having a plurality of
insertion holes at required intervals in a |ongitudina
direction, and di sposed at required intervals in parallel to
each other at the same height;

joint bolts that have rectangul ar sectional shapes | ong
in one direction and are inserted in the insertion hol es of
the main bars in a state where the joint bolts are set so that
t heir secti onal shapes beconeverticallylongsoasnottorotate
in periaxial directions;

spacers in which the joint bolts are inserted and which
are di sposed between the main bars; and

fixtures that are provided at one end or both ends of
the joint bolts and fix the main bars to the joint bolts at
required intervals.
[ A ai m 2]

The grating according to Caiml1, wherein

eachof theinsertionhol esisdefinedbyfour sideportions,

and anong t he respective side portions, apair of shorter side
portions vertically facing each other are provi ded straight

andinparallel toeachother soastohavel engths substantially
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equal tol engt hs of shorter side portionsof thesectional shape
of thejoint bolt, toat aninterval equal to | engths of | onger
si de portions, and the other pair of | onger side portions are
formed to swell outward.
[ aim 3]

The grating according to Caiml or 2, wherein

each of the main bars has a T-shaped or substantially
T-shaped section consisting of a horizontal portion and a
vertical portion, and the insertion holes are fornmed in the
vertical portion.
[ O ai m 4]

A grating equi pped with a handl e conpri sing:

the grating according to any one of Clainms 1, 2, and 3;
and

a grating handl e whi ch i ncl udes a knob portion that has
arequiredlengthand aw dt hw der than aw dth of a gap bet ween
the main bars of the grating to which the grating handle is
attached, and can be pl aced on upper surfaces of the main bars
soastobefittedinthe gap, and a stemportionthat is forned
in a direction perpendicular to a | ongitudinal direction of
t heknobportionat arequiredpositiononal ower surfaceportion
of t he knob portion, andi ncl udes a neck portionw th adi aneter

smal l er than the width of the gap between the main bars, and
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a latching portion fornmed at a required angle with the knob
portionin a periaxial direction of the neck portionat atip
end of the neck portion and having a |length | onger than the
wi dth of the gap between the main bars and a w dth narrower
than the width of the gap, and is attached to the grating by
being inserted into a gap between the nain bars fromabove in
a state where a direction of the | atching portion of the stem
portionis matchedwth adirectionof the gap, rotatedinthe
periaxial direction of the neck portion in a state where the
neck portionisset at ahei ght of thegaptochangethedirection
of thelatchingportionsothat thel engthof thel atchingportion
becones | onger than the w dth of t he gap between t he mai n bars
inawdth direction of the gap, and pl aced on upper surfaces
of the main bars so that the knob portionis fittedin the gap
and anovenent inarotatingdirectionof theknobportionstops.
[ aimb5]

The grating equipped with a handle according to Caim
4, wherein

the knob portion is fornmed so that an upper surface of
t he knob portion and upper surfaces of the main bars are flush
or substantially flush with each ot her when the knob portion
is placed on the upper surfaces of the nmain bars.

[ aim 6]
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A grating production nethod, conprising:

a step of inserting joint bolts having rectangul ar
sectional shapeslonginonedirectionintorespectiveinsertion
hol es of a main bar having a plurality of insertion holes at
required intervals in a longitudinal direction so that the
sectional shapes becone vertically long and in a state where
the joint bolts do not rotate in periaxial directions;

a step of alternately repeatedly performng a work of
fitting spacers ontothe joint bolts and, subsequently, a work
of fitting another main bar by fitting insertion holes to the
joint bolts; and

astepof fixingthemainbarstothejoint boltsbyfixtures
provi dedat oneendor bot hends of t hej oi nt bol t swhenanecessary

nunber of the main bars are fitted to the joint bolts.
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