DESCRIPTION [Title of Invention] HANDLE STRUCTURE OF REFRIGERATOR [Technical Field] [0001]
5The present invention relates to a handle structure of a refrigerator. [Background Art] [0002] Hitherto
some door handles having a handle structure of a refrigerator include a handle grip formed by fixing an
inner handle member made of a 10synthetic resin to a door body with screws and fitting an outer handle
member, which also serves as a decorative cover, to the front side of the inner handle member. Vertically
and horizontally extending ribs protrude from the surface of the inner handle member to improve
reinforcement. B&ﬁqrﬁ%ﬁf@'}'handle member and the outer handle member have a substantially

arc-shaped Ouﬁitﬁﬁhﬁ%nﬁbﬁ]i%ﬁﬁ@@ﬁﬂ%@@ﬁh&@ﬁ%éﬁﬂ?@ﬂ“ember are combined to form

a handle grip. Thus, the handle grip is substantially oval-shaped in an orthogonal cross section taken in
the longitudinal[@eutioal (Se&iPatent Literature 1, for example). [Citation List] 20[Patent Literature] [0003]
[Patent Literature 1] J[%Bgﬁase Examined Patent Application Publication No. 7-37873 (page 3 and Fig. 1)
5 The present invention relates to a handle structure of a refrigerator.
[Background Art]
[0002]
Hitherto some door handles having a handle structure of a refrigerator
include a handle grip formed by fixing an inner handle member made of a
10 synthetic resin to a door body with screws and fitting an outer handle member,
which also serves as a decorative cover, to the front side of the inner handle
member. Vertically and horizontally extending ribs protrude from the surface of
the inner handle member to improve reinforcement. Both the inner handle
member and the outer handle member have a substantially arc-shaped outer
15 shape. The inner handle member and the outer handle member are combined to
form a handle grip. Thus, the handle grip is substantially oval-shaped in an
orthogonal cross section taken in the longitudinal direction (see Patent Literature
1, for example).
[Citation List]
20 [Patent Literature]
[0003]
[Patent Literature 1] Japanese Examined Patent Application Publication
No. 7-37873 (page 3 and Fig. 1)
[Summary of Invention]
25 [Technical Problem]
[0004]



[Summary of Invention] 25[Technical Problem] [0004] However, the door handle of the refrigerator
described in Patent Literature 1 is disadvantageous in that the handle grip is more likely to have an
uneven portion and thus may be awkward to grasp so that the handle grip is constituted of two
components, that is, the inner handle member fixed to the door and the 5outer handle member serving as
a surface cover as described above. [0005] Moreover, the door handle has another disadvantage.
When the weight of a door increases due to a large amount of food, drink_in%water,_or the like being

stored in a door storaf@WoeKetNtheIsAaRAs iR M JaIHgaFHR SearIReSHbEAEINAR BHEL synthetic resin
sags when the Q‘?QEIi§é&9§ﬂg&g@6\§§q}9§%@-t@ﬂéﬁ&l@edﬂb’isanﬁb?%rlf@ﬁ@ﬁé@@%ﬁ%@iﬁeheavy and cannot

smoothly open and close the door. [0006] The present invention has been made to solve the above
problems. A firuar§objat dfiunaenanebeavikwanddn jsaspprovitd héimite diipseeonséiwed refrigerator

including a door handle (handle) that does not sag even when the weight of the door increases due to a
Jarge amount oP B SR Herd b AR K TR B R th D0 e SoR AL s object of the

presentgnventiquisrtRapi@¥idembansie sl et e of28adeiepasaes tigkdinghacdoor handle (handle) that
has no uneven portions, that
[0005]
Moreover, the door handle has another disadvantage. When the weight of
a door increases due to a large amount of food, drinking water, or the like being
stored in a door storage pocket, the handle grip including the handle member
10 made of a synthetic resin sags when the door is opened and closed.
Consequently, a user feels that the door is heavy and cannot smoothly open and
close the door.
[0006]
The present invention has been made to solve the above problems. A first
15 object of the present invention is to provide a firm handle structure of a
refrigerator including a door handle (handle) that does not sag even when the
weight of the door increases due to a large amount of food, drinking water, or the
like being stored in the door.
A second object of the present invention is to provide a handle structure of
20 a refrigerator including a door handle (handle) that has no uneven portions, that
has a smoothly graspable texture, and that is easily graspable.
[Solution to Problem]
[0007]
A handle structure of a refrigerator according to the present invention
25 includes a handle made of a metal and having a hollow pipe shape for opening
and closing a door of a storage chamber of the refrigerator; at least two mounting

members fixed to a decorative surface of the door and supporting the handle;



has a smoothly graspable texture, and that is easily graspable. [Solution to Problem] [0007] A handle
structure of a refrigerator according to the present invention 25includes a handle made of a metal and
having a hollow pipe shape for opening and closing a door of a storage chamber of the refrigerator; at
least two mounting members fixed to a decorative surface of the door and supporting the handle; and
fixing members having substantially a same diameter as a hollow portion of the handle having the hollow
pipe shape, the fixing members being provided in a same number as the at least two mounting members

inserted into th&MAHYRY MESIRHMSHEY IR PR IRIE & RS HEEE" 28 FeNRMRSHRME members are
5 inserted, wheyinan AL REdHE 8 IRSIRACHIRURLRT MEMAR] RSRBeBIGHG S dardg hrpugh the

corresponding one of the holes’is in contact with an inner periphery of the hole, wherein each mounting
member is fixecaonethsuiole rasinead leppidviterto@rtisgdnemhermioaatiad miorttisehamstieted into the

handle, and wherein each fixin ember inserted into.the handle is fixed to a portion of the 10outer
orface of the QOB TR e BRI o s TR 4 FSe T B Pt the
correspgnding hdertbAdvadiaae aHoée st atyeatem oSl \srongdirdrisdhednresené invention, the

handle is made of a metal and has 15a hollow pipe shape. Thus, the door can be smoothly opened and
closed without & HENERS Yl i AFRTPEREIBESHTE BpBRdPRrdSId SR aRh ¥ HAABIEIAGS an easily

graspable struchure oL ADY, HACYRR RN A AFRHRRY HRFBRHE ¥l R R Rl at an

end opposite to an end of the mounting member inserted into the handle, and
wherein each fixing member inserted into the handle is fixed to a portion of the
10 outer surface of the corresponding one of the mounting members inserted into
the handle through the corresponding hole.
[Advantageous Effects of Invention]
[0008]
According to the present invention, the handle is made of a metal and has
15 a hollow pipe shape. Thus, the door can be smoothly opened and closed without
the handle sagging when the door is opened and closed. The handle has an
easily graspable structure without any uneven portion throughout the entirety of
the handle.
In addition, the mounting member is inserted into the handle and the outer
20 periphery of the mounting member is brought into contact with the inner
circumference of a hole of the handle, so that the handle is fixed with respect to
the mounting member in the up-down and left-right directions. Further, a fixing
member having substantially the same diameter as a hollow portion is fixed to a
portion of the mounting member inserted into the handle, so that the handle is
25 fixed with respect to the mounting member in the front-rear direction. Thus, it is
possible to provide a firm handle structure in which a mounting member supports

a handle without being deformed by a load being applied to the handle.



In addition, the mounting member is inserted into the handle and the outer 20periphery of the mounting
member is brought into contact with the inner circumference of a hole of the handle, so that the handle is
fixed with respect to the mounting member in the up-down and left-right directions. Further, a fixing
member having substantially the same diameter as a hollow portion is fixed to a portion of the mounting
member inserted into the handle, so that the handle is 25fixed with respect to the mounting member in the
front-rear direction. Thus, it is possible to provide a firm handle structure in which a mounting member
supports a handRIGiTASR A IR ArsMBEBy a load being applied to the handle. [Brief Description of
Drawings] [0009] [Fiqoéd)éjig. 1 is a perspective view of the exterior of a refrigerator according to
Embodiment 1 of the present invention. 5[Fig. 2] Fig. 2 is an exploded view of a portion of a handle
structure of the riHifydiatog akiediegsieeEivie viimohtiie sixtied preteamefrigeraionacritliady Fig. 3 is a cross
section of the r%er tor t?ke In the line Z-Z of Fig. 1. [Fig. 4] Fig. 4 is a vertical cross section of a main
portion of a handl 2@% 4 %81?&%8@?89%@\‘%%?& refrigerator according to Embodiment 2 of the

presentslOinventioiy. dFigipbhiga® éx@diizaeialtpsseatienafaaakirperiieroptibe handle 4 and the
mounting member 9 of the refrigerator according to Embodiment 2 of the present invention, in which a
fixing plate 13 i&efif@er artReAMdRGTg RBRasknenhi&dipiRteInRL raRiEon. 15[Fig. 6] Fig. 6 is an
exploded view Ob‘—al&%']‘dll—‘?gstéqgtgrcero%fsasg%fﬂ@%ﬂﬂ{a refrigerator taken in the line Z-Z of Fig. 1.
[Fig. 4] Fig. 4 is a vertical cross section of a main portion of a handle 4 and a
mounting member 9 of a refrigerator according to Embodiment 2 of the present
10 invention.
[Fig. 5] Fig. 5 is a horizontal cross section of a main portion of the handle 4 and
the mounting member 9 of the refrigerator according to Embodiment 2 of the
present invention, in which a fixing plate 13 is fixed to the mounting member 9
inserted into the handle 4.
15 [Fig. 6] Fig. 6 is an exploded view of a handle structure of a refrigerator
according to Embodiment 3 of the present invention in which a handle cap 15 is
attached to an open end of a handle 4.
[Description of Embodiments]
[0010]
20 Embodiment 1
(Whole Structure of Refrigerator)
Fig. 1 is a perspective view of the exterior of a refrigerator according to
Embodiment 1 of the present invention. The following description will be given
on the basis of the up-down direction, the left-right direction, and the front-rear
25 direction of Fig. 1.
As illustrated in Fig. 1, doors that are opened and closed to make storage

chambers accessible or inaccessible are disposed on a front side of a main body



according to Embodiment 3 of the present invention in which a handle cap 15 is attached to an open end
of a handle 4. [Description of Embodiments] [0010] 20Embodiment 1 (Whole Structure of Refrigerator)
Fig. 1 is a perspective view of the exterior of a refrigerator according to Embodiment 1 of the present
invention. The following description will be given on the basis of the up-down direction, the left-right
direction, and the front-rear 25direction of Fig. 1. As illustrated in Fig. 1, doors that are opened and
closed to make storage chambers accessible or inaccessible are disposed on a front side of a main body

1 of a refrigeratbPhedGTHRYIPERBBWIRG R EMRadifarahd: dhaFiRRe e REREE Mide the main body
1. The doors inglude #iF_{HESHRIATAP BRI INEHRGE < MRl ad S RaRGSATRAIMBAtARAL 3. The

refrigerator-compartment door 2 is opened and closed to make a refrigerator compartment, which is an
upper 5storagedsierizendat freepeaicobaaly tnent clasyible Trdnabigaysilolecdhpdrisesrirdeonzpartment door 3
is opened and closed to make a f%r%ezer com ariment which is a lower storage chamber of the main body

1, accessible orlslr%)c?@eegs%] .%ﬂﬁ iﬁ%mar%(gn & rlg%rg\’tl%g%n}p&[gp/\;e&pg 'ﬁg A’ ﬁ?&(/idually attached to

the refrigerator-igragarémanbeiosr B anmaihediseraiccenaemenhdosshitherHapeslies 4 being used to
make the storage chambers accessible or inaccessible. A door panel 5 made of a steel plate is disposed

ona decorative@ﬁﬁf@é@@ﬂbftﬂoﬂh% iﬁeﬂﬁ@@_@%@”é&*ﬁﬁ@ﬂﬁ@éﬁﬂ&%@@%ﬁé SUTPRERANYIEhe |
refrlgerator-con@grﬁ’g%ptsg&%gog &%g%ﬁtﬂtﬁf‘ﬁ’ije%g?ﬁ 616’% %?%%ée@fgﬁé’ﬂ m@é%&%l&?ps 6 and 7 which

respectively cover the upper portion and the lower porti oor panel 5, and an inner plate (not
illustrated) madalwhinaymtizetiteeginamtyobblmvedion shemiearagadiidodigrasidenetittethe
refrigerator-compartment door 2. The inside of the refrigerator-compartment door 2 defined by the outer

covering of the FefiRRIAHRSICOSRBURMSIIARIGr 24 IRUBRAR! £ PRRAIHEERIIPSY RdB%ig. 3 described
below)gade ofan AgeL AN ASA By HRREMNRANG HIYURGAABBTs accessible or inaccessible.

A door panel 5 made of a steel plate is disposed on a decorative surface side of
the refrigerator-compartment door 2. The outer covering of the refrigerator-
compartment door 2 is constituted of the door panel 5, upper and lower caps 6
and 7 which respectively cover the upper portion and the lower portion of the

15 door panel 5, and an inner plate (not illustrated) made of a synthetic resin and
positioned on the storage-chamber side of the refrigerator-compartment door 2.
The inside of the refrigerator-compartment door 2 defined by the outer covering
of the refrigerator-compartment door 2 is filled with a heat insulator 8 (see Fig. 3
described below) made of an agent such as a cyclopentane blowing agent.

20 [0011]

The handles 4 are formed into a hollow cylindrical pipe shape by extruding

aluminum. The handles 4 are grasped when the refrigerator-compartment door 2
and the freezer-compartment door 3 are opened and closed. Since the handles
4 are manufactured by extruding aluminum as described above, the handles 4 do

25 not sag while the doors are opened and closed. Thus, the doors can be
smoothly opened and closed. In addition, the handles 4 are formed in a

cylindrical shape and thus are easily graspable.



20[0011] The handles 4 are formed into a hollow cylindrical pipe shape by extruding aluminum. The
handles 4 are grasped when the refrigerator-compartment door 2 and the freezer-compartment door 3 are
opened and closed. Since the handles 4 are manufactured by extruding aluminum as described above,
the handles 4 do 25 not sag while the doors are opened and closed. Thus, the doors can be smoothly
opened and closed. In addition, the handles 4 are formed in a cylindrical shape and thus are easily
graspable. The surfaces of the handles 4 may be subjected to sandblasting or the like so that the

handles 4 become leddSIRIESERINEMNGAPLES ALY Pa U EREAS SAITPIRSHEY A% i he coated or
buffed so that thg iandiesAMaxs 2 Hugh Aty spRsatARREn YAHel(HARRSSIReLYrR et Refrigerator)

Fig. 2 is an exploded view of a portion of a handle structure of the refrigerator according to Embodiment 1
of the present int&mibandies 3 vay b seaedtiorboffatesetngetiztdatadien hhtneelmbighz of Fig. 1. 10As
illustrated in Fi% 2, .&cubical mounting member 9 and a mounting member cover 10 are fixed to the door
panel 5 from th L@é’ ARE QItace side of the door panels with a screw 12. The mounting member 9
supports the handle 4ddespribed in detail below) and the mounting member cover 10 is a synthetic resin
decorative trim that covers the mounting member 9. A reinforcing 15plate 11 made of a steel plate is fixed
to the door panétianmPauesFeaffBeligrRIatepposite the decorative surface side with the screw 12. A

fixing plate 13 is inserted ﬂg %E%%g%dw@%@é%%%% grrgcg%e%}ﬁﬁmeogmgehandle 4 and fixed,

using a screw 14, to the mou ember 9 Inser e han rom a circular hole 4a, which will
be described latefriditighty decorditigedantiod2Oeaps bbtheaplesda Bweinaic rEgn3Bikegeassure-inserted
into ends of the handle 4 having a hollow pipe shape. [0013] . As illustrated in Fig. 2, the mounting
member 9 is fofREWPBPHRISHRT SCEaLYI 13588 IR e 4HERodnting member 9 has a screw hole 9a in

a portigpy As illustrated in Fig. 2, a cubical mounting member 9 and a mounting
member cover 10 are fixed to the door panel 5 from the decorative surface side
of the door panel 5 with a screw 12. The mounting member 9 supports the
handle 4 (described in detail below) and the mounting member cover 10 is a
synthetic resin decorative trim that covers the mounting member 9. A reinforcing

15 plate 11 made of a steel plate is fixed to the door panel 5 from a rear surface side
opposite the decorative surface side with the screw 12. A fixing plate 13 is
inserted into the hollow-pipe-shaped handle 4 from the end of the handle 4 and
fixed, using a screw 14, to the mounting member 9 inserted into the handle 4
from a circular hole 4a, which will be described later. Highly decorative handle

20 caps 15 made of a synthetic resin are pressure-inserted into ends of the handle 4
having a hollow pipe shape.

[0013]
As illustrated in Fig. 2, the mounting member 9 is formed by bending a
steel plate into a cube. The mounting member 9 has a screw hole 9a in a portion

25 inserted into the handle 4 through the circular hole 4a and on a side that faces an
end of the hollow-pipe-shaped handle 4 (upper end in Fig. 2). The screw hole 9a

is one in which the screw 14 is tightened to fasten the fixing plate 13. A plate



25 inserted into the handle 4 through the circular hole 4a and on a side that faces an end of the
hollow-pipe-shaped handle 4 (upper end in Fig. 2). The screw hole 9a is one in which the screw 14 is
tightened to fasten the fixing plate 13. A plate portion extends from one of four sides of a substantially
square open end of the mounting member 9 that is on a side opposite the end of the mounting member 9
inserted into the cubical handle 4. As illustrated in Fig. 3, the plate portion is bent so as to cover the
opening of the end of the mounting member 9 and serves as a 5bent portion 9b. Here, the bent portion 9b

does not have BPEUPRFEIBRARSAR e LRt G gre érﬁﬂ’%?%@%ﬁﬂﬁﬁberﬂ@ﬁﬁb%?‘bpirﬁhgddition, a screw
hole 9c is formeg,in-iie, BRALBRFP T Ais USSRV, pBdSiiB et B Ad P RERAIRUM G PR AB &P dix the

mounting member 9 to the door panel 5 from the decorative surface side of the door panel 5, as

described aboviasgOEDIG the THroRIcaHE Mekabibrstaved TORKadsyhenettterpsitiateisdrative trim that

covers the cubical mounting member 9. Ai i%straﬁh;egﬁhrl Fig. 3, the end of the m unting member cover 10
5 0% RS dhe

that is on the sig® %?) oo%ﬂ\ég{htg %88%”(%%(} %’W}%rﬂ%ﬂ%& FIE iR e’ 2losed. A boss
10a progudes qemtasskficiod Stherelasehench ditpss e SadsHat@esldortipietapt dasalse When the

mounting member cover 10 is fixed to the door panel 5 from the decorative surface side of the door panel
5 using the scr@RerNGeidaseiskaf At ROURBNBIBSMbEri9-inscrtstiipioalfeBYsBHRRCIEE. Ribs 10b are

formed on the IgRELHGS t%%&ﬁ%?#@%%ﬂ?eﬁ%e&%? %118- iﬂ@ﬁ@&ﬁﬁt&lﬂ%@%’?&”ﬁ%’@%&% 's inserted into

20the mounting member cover e open end of the mounting member cover 10 and, as will be
described beloWix tihe mountimg meenhlee 9% @t theomenditgimentredeoverite suddteside the door panel
5 using the screw 12, the ribs 10b prevent the mounting member 9 from rotating due to the screw 12

being rotated aRHK AROHBRATIR ASHIEFRERRERGNMEMber 9 inside the mounting 25member cover 10. The
rligs _10fbare fo_rmed q;@@ti%]closed end side o_f the mounting member cover 10. In gd_dition, a screw hole
c is formed in the closed end of the mounting member cover 10. The screw 12 is inserted into the
screw hole 10c to fix The moumntiingymesnblee coveeld G @ shetdeid et sdomtiib&ideteative surface side
of the door panggéérgsﬂgeegggltc):gpr%ct))lﬁ)r%lehéon(?elrﬂoer 9. Asillustrated in Fig. 3, the end of the
mounting member cover 10 that is on the side opposite the open end from which
the mounting member 9 is inserted is closed. A boss 10a protrudes outward from
15 the closed end. A boss hole 5c is formed in the door panel 5. When the
mounting member cover 10 is fixed to the door panel 5 from the decorative
surface side of the door panel 5 using the screw 12, as described above, the
boss 10a is inserted into the boss hole 5c. Ribs 10b are formed on the inner side
of the mounting member cover 10. When the mounting member 9 is inserted into
20 the mounting member cover 10 from the open end of the mounting member
cover 10 and, as will be described below, the mounting member 9 and the
mounting member cover 10 are fixed to the door panel 5 using the screw 12, the
ribs 10b prevent the mounting member 9 from rotating due to the screw 12 being
rotated and fix the position of the mounting member 9 inside the mounting
25 member cover 10. The ribs 10b are formed on the closed end side of the

mounting member cover 10. In addition, a screw hole 10c is formed in the closed

end of the mounting member cover 10. The screw 12 is inserted into the screw



As illustrated in Fig. 3, the ribs 10b are formed on the closed end side of 5the mounting member cover 10
and on the inner side of the mounting member cover 10, but the present invention is not limited to this. In
other words, the ribs 10b may be formed at any position on the inner side of the mounting member cover
10 as long as the ribs 10b prevent the mounting member 9 from rotating due to the screw 12 being

rotated and fix the position of the mounting member 9 10inside the mounting member cover 10 when the
mounting member 9 is inserted into the mounting member cover 10. [00161 The ribs 10b are examples of

“position fixing AR&ASCIP IethR BIREHNBD TR AOVRISEA IR NSIRINE ARREt S {1BPeHRG plate 11 is fixed to
the door panels;dsifg fhe SHiake it tRedRAdrse £ RefBRy RAesES that is opposite the

decorative surface of the door panel 5. As illustrated in Fig. 2, the reinforcing plate 11 has protrusions 11a
(three protrusions in F§13) formed by a device such as a halfway punch. The door panel 5 has holes 5a

into which the protrusions 2011a are inserted when the reipforci late 11 is fixed to the door panel
using the screw 12 fr(ér?\ ﬂyé%géerdsaﬁ]rége%gf?ﬁe”gsg‘régaar{gl 8%‘38%%&%%&3%3 8'8'1%8% surface. In
this magner, theneeiéising platapbt ppasiiioasd Qytnseitieosibe eraiesienstihyaatadée respective

holes 5a. The reinforcing plate 11 also has a screw hole 11b in which the screw 12 is tightened so that
the mounting m&higiet® bubig esRBLIRNAGLR IS baVied 10 Bs. fileatRs M@ HSo i fares$ 5 from the

decorative surfalﬁag %%2% dogr panel Wg%%%%{maé@ﬁ g%ﬂfé)rrgigg &l?g% %%rlﬁg,?rﬁn tgrﬁtagrdoor panel 5 from

the rear side of t r panel 5 that 1s’o e ecorative surface. orcing plate 11 also has

a boss hole 11cover whiah ey lzssshd GbdsL Dispriaenttadoss il peaetsatiogrdrougititite boss hole 5¢
beyond the rear surface of the door panel 5, which is opposite the decorative surface, when the mounting

member cover BHG9iXMITE BHeIdoRr parRiRted B fxiagaRP flieR O5the #eHa HgHNERW BoRions of the

reinforgng platg,1h&kRe mounting member cover 10 when the mounting member 9 is inserted
into the mounting member cover 10.
[0016]
The ribs 10b are examples of "position fixing means" of the invention.
[0017]

15 As described above, the reinforcing plate 11 is fixed to the door panel 5
using the screw 12 from the rear surface of the door panel 5 that is opposite the
decorative surface of the door panel 5. As illustrated in Fig. 2, the reinforcing
plate 11 has protrusions 1la (three protrusions in Fig. 2) formed by a device such
as a halfway punch. The door panel 5 has holes 5a into which the protrusions

20 11a are inserted when the reinforcing plate 11 is fixed to the door panel using the
screw 12 from the rear surface of the door panel 5 that is opposite the decorative
surface. In this manner, the reinforcing plate 11 is positioned by inserting the
protrusions 11a into the respective holes 5a. The reinforcing plate 11 also has a
screw hole 11b in which the screw 12 is tightened so that the mounting member 9

25 and the mounting member cover 10 are fixed to the door panel 5 from the
decorative surface of the door panel 5 and so that the reinforcing plate 11 is fixed

to the door panel 5 from the rear side of the door panel 5 that is opposite the



obliquely bent in directions away from the rear surface of the door panel 5, which is opposite the
decorative surface, and form wobble prevention portions 11d. By forming the wobble prevention portions
11d, the handle 4 is prevented from wobbling due to the door panel 5 being deformed by leftward and
rightward loads 10being applied to the handle 4 when the refrigerator-compartment door 2 or the
freezer-compartment door 3 is opened or closed. [0018] The fixing plate 13 is a disc-shaped steel
plate having substantially the same diameter as a hollow portion 4b, which is an inner portion of the

hollow- 15pipe-SRSPAYMEIHIASE - THREHGINCHTE RIS1Ra 2'SrBGP FoR9SRAIS S AGHRA WiERew 14 is
inserted when the fijad figte i3 sdethioRQotinehiirMURRNGL MABBRLS foRered into the handle 4
from the circular hole 4a using the screw 14. [0019] Tl'he screw 12 is an example of "fixing
means" of the gregem ihegetosutfai@0dthe dorefamiipnoniab Bigepasiadi®, desaratifiguration in which

th ti ber 9. th ting. b 10, and the, reinforci late 11 ted b
the door panel SHITG5: HESCHBA A LB TSTEH, G0 Fho s A 1k RiSkad Ko the open ond

of the 25 mounpingriemperigogelektdaighteadipsriionsfermrdanfbiciinaagida aféhe mounting

member cover 10 fix the position of the mounting member 9 inside the mounting member cover 10 and
the bent portiorP9kNEEMEeRbIMEIRCHRN BrRY flmiEs iffar contaes Ritheropinanste viRB closed end of

the mounting ”\8@8@&%"@%?@%& yﬁE@ e &9&B}W%&%@EF&Q&%%S&&%‘A@H}@.:S' serted into the

boss hole 5c¢ of the door pane osed end of the mounting member cover rought into
contact with thefaledngaticensibiite ref/ tirticlopopanel18]@2 hhndle 4 is prevented from

wobbling due to the door panel 5 being deformed by leftward and rightward loads
10 being applied to the handle 4 when the refrigerator-compartment door 2 or the
freezer-compartment door 3 is opened or closed.

[0018]

The fixing plate 13 is a disc-shaped steel plate having substantially the
same diameter as a hollow portion 4b, which is an inner portion of the hollow-

15 pipe-shaped handle 4. The fixing plate 13 has a screw hole 13a into which a
screw 14 is inserted when the fixing plate 13 is fixed to a portion of the mounting
member 9 inserted into the handle 4 from the circular hole 4a using the screw 14.
[0019]
The screw 12 is an example of "fixing means" of the present invention.
20 [0020]

Referring now to Figs. 2 and 3, the configuration in which the mounting
member 9, the mounting member cover 10, and the reinforcing plate 11 are
supported by the door panel 5 will be described in detail.

Firstly, the mounting member 9 is inserted from the open end of the

25 mounting member cover 10. Here, the ribs 10b formed on the inner side of the
mounting member cover 10 fix the position of the mounting member 9 inside the

mounting member cover 10 and the bent portion 9b of the mounting member 9



The protrusions 11a of the reinforcing plate 11 are inserted into the holes 5a of the door panel 5.
Furthermore, the boss 10a, which penetrates beyond the rear surface of the door panel 5 opposite the
decorative surface of the door panel 5, is inserted into the boss hole 11c of the reinforcing plate 11. Thus,
the 10reinforcing plate 11 is brought into contact with the rear surface of the door panel 5 opposite the
decorative surface. [0022] Here, the door panel 5 has a screw hole 5b into which the screw 12 is inserted
so that the mounting member 9, the mounting member cover 10, and the 15reinforcing plate 11 are fixed

to the door panERMFRANIQLCBIRG WM \DRilBNRESHE RIHRG HRsehEPEAdPa AIHBlME ERIRSFEIng plate 11
are in contact wifly e 6loghpaNRE: Jhe F658Y the IRdDRGRE thitim the SeHABNG imembgimdrom the open

end of the mounting member 9, is caused to penetrate through the screw hole 9c¢ of the mounting
member 9, the urdwdsohelede of the dosumangIrhemténeolesed B0l eliribahrosaiévg ndeberof the door

ls, and is finally tightened in th hole 11b of the reinforcing plate 11, C ly, th
ounting memBErd. AT TEOHDEFABULI 56 SEhATA e EAER  MSEQCT HREs o the door

panel 55[0023] 25In tfimabpve-described supporting configuration, the insertion of the boss 10a into the
boss hole Sc and the boss hole 11c prevents the mounting member cover 10 from rotating and being

displaced from an attd@rRERI HietfoRlARE thEciniorFna Plaierhbare fiaated j8tmiag tteR door panel 5
by rotating the %%r%thlq‘gdoor panel 5. Furthermore, the boss 10a, which penetrates beyond the

rear surface of the door panel 5 opposite the decorative surface of the door panel
5, is inserted into the boss hole 11c of the reinforcing plate 11. Thus, the
10 reinforcing plate 11 is brought into contact with the rear surface of the door panel
5 opposite the decorative surface.
[0022]
Here, the door panel 5 has a screw hole 5b into which the screw 12 is
inserted so that the mounting member 9, the mounting member cover 10, and the
15 reinforcing plate 11 are fixed to the door panel 5 with the screw 12. While the
mounting member cover 10 and the reinforcing plate 11 are in contact with the
door panel 5, the screw 12 is inserted into the mounting member 9 from the open
end of the mounting member 9, is caused to penetrate through the screw hole 9c
of the mounting member 9, the screw hole 10c of the mounting member cover
20 10, and the screw hole 5b of the door panel 5, and is finally tightened in the
screw hole 11b of the reinforcing plate 11. Consequently, the mounting member
9, the mounting member cover 10, and the reinforcing plate 11 are fixed to the
door panel 5.
[0023]
25 In the above-described supporting configuration, the insertion of the boss

10a into the boss hole 5c and the boss hole 11c prevents the mounting member
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The ribs 10b fix the position of the mounting member 9 inside the mounting member cover 10. Thus, the
ribs 10b prevent the mounting member 9 from 5rotating due to the screw 12 being rotated. The
mounting member 9 and the mounting member cover 10 are fixed to the door panel 5 with the bent
portion 9b being in contact with the inner surface of the closed end of the mounting member cover 10.
Thus, when the handle 4 is fixed to the mounting member 9 (how the handle 4 is fixed will be described
10later), the mountina member 9 and the mounting member cover 10 are prevented from being displaced

from the fixed pREHAS BYR (RIAHNY RSN SRRRSS EARAAA@ENent ppsKionMaeaiffplate 11 is
positioned by inggRAdNARIREHEIRRS 185RIR 4TS ARleR srpitRIe Y a4ERYRe e ERINforcing plate 11

from being rotated due 15to the screw 12 being rotated. Thus, the wobble prevention portions 11d, which
prevent the handle 4 froenrileBBknix Witepositiododrthamed Brigdefermizat Bynsiddtiharchountitgward load

applied to the handle 4 when the ref rigeratoycompartmen %%Cor 2 or the freezer-coqmpartment door 3 is
opened and ol BTISFGELAdl TONRAIE BEAREP eV TG SIS TG oot 19 he door panel 5. the
ref rigergitor- corpR@ErHgens &eaelserdhe frepnejcaamartment door 3 is filled with the heat insulator 8.
Thus, the reinforcing plate 11 is attached to the heat insulator 8 after the refrigerator-compartment door 2

or the freezer-comparthfeRtYGERS TBerMeanfitehE A EBRRSNMIBE BPRGRYR AHd RS EXRHdR) fixing the

reinforcing p'at?h%]d%ooﬁ?ﬁh‘%l@%ﬁ?ﬁ@b@n%&ﬂ&n 9b %Tﬁgiﬂ%&@gﬁ(é%ﬁ@&éﬁﬂ&%? gonfiguration in

which the handle 4 1s supporte e mounting member 9 w escribe e handle 4 has a
circular hole 4adghtoerdhicledhen thoiuhtngaueinhanénibénseted 10 hd loudicdlemcuntingdieesiber 9 is
e 0 L 0ihe Mouting members (how the handie 4 & fxed wil be doserieg - orated in Fig- 3,
the open g er 9 ( e S e desc
10 later), the mounting member 9 and the mounting member cover 10 are prevented
from being displaced from the fixed positions by a vertical load being applied to
the handle 4.
The reinforcing plate 11 is positioned by inserting the protrusions 11a into
the holes 5a, thereby preventing the reinforcing plate 11 from being rotated due
15 to the screw 12 being rotated. Thus, the wobble prevention portions 11d, which
prevent the handle 4 from wobbling when the door panel 5 is deformed by a
leftward or rightward load applied to the handle 4 when the refrigerator-
compartment door 2 or the freezer-compartment door 3 is opened and closed,
can securely function.
20 After the reinforcing plate 11 is fixed to the door panel 5, the refrigerator-
compartment door 2 or the freezer-compartment door 3 is filled with the heat
insulator 8. Thus, the reinforcing plate 11 is attached to the heat insulator 8 after
the refrigerator-compartment door 2 or the freezer-compartment door 3 is filled
with the heat insulator 8, thereby more securely fixing the reinforcing plate 11 to

25 the door panel 5.
[0024]
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end of the mounting member 9 is brought into contact with the inner surface of the handle 4 while outer
peripheral corner portions of the cubical mounting member 9 are brought into contact with the inner
circumference of the circular hole 4a. Consequently, the handle 4 is fixed with respect to the mounting
10member 9 in the up-down and left-right directions. [0025] As illustrated in Fig. 2, the handle 4 has
the circular hole 4a that can be easily processed and manufactured at a low cost, into which the mounting
member 9 can be inserted. The handle 4 is fixed to the mounting member 9 with 15the quter peripheral

corner portions of theR&IEIERTRGUN G Fefn By § BRAEPBFSYGRIGRL MEHEANRBRELIANRY circumference
of the circular hgle dsddase 1M SDRTRY HETRRY BAKIIPHS Asedigu@nt into contact with the inner

circumference. In view of this circumstance, the shape of the circular hole 4a is not limited to the circular
shape and may be anTrecteamgle doama itiecelatiterie afa 20alvéhinhéhinaumfie needfehe isole can be in

contact with the outer surface of the mounting member 9. With thjs shape, the handle 4 can be more
securely fixed tff ﬁ?ﬁ%&(wfﬁﬁlﬁ%ﬁﬁig&@mg %rr&% Ic ibse@%%é)%!@?eﬂﬁ?o%ﬁ%ad ﬁﬂi?n%%r 9 is formed by
bendingsa steelipiaienatoparcehicat shapgimyhismpeliniteada, thisiarfxampiey ithadapeie 4 is 25

small and a load applied to the handle 4 when the door is opened and closed is not large, the mounting

member 9 may ¥ fethednsy BEHHIRERLsd pRIRUBRb AP SAPIAGH WBABS HBELFHIEHEDE! [0026] The
fixi late 13 i ISC+ I [ ial [ he holl [
ixing plate 13 i3 a H%%?i‘%%@ %t&ﬁep@ﬂ ¥Q%§Hé§:§§ﬁ§§%&%§@%@%@?ﬁf@g e hollow portion

4b, which is an inner portion of the hollowpipe-shap inserted from the
open end (uppen&aberin kig.2podihetraccheadt avith ihoianghtinimderdact wittha dienudde-end-side side
surface of the mounting member 9 inserted into the handle 4. In this state, the screw 14 is inserted into

the handle 4 frdtR!E&PodetNeRaUS he e lRBdE dip drehwith FgPest i Lk S iMEnetrate through the
screw fiyle 13a,9f thefrgne plaig I andra lighirpedildhsnscrew hole 9a of the mounting member 9.

10Thus, the fixing plate 13 is fixed to the mounting member 9. Since the diameter of the fixing plate 13 is
substantially the sam&885he diameter of the hollow portion 4b, the handle 4 can be fixed with respect to

the mounting membe'ra‘g flﬁ]ugr%rea{é%%_rl—elg.r g,lrt%%tlf?arllhdle 4 has the circular hole 4a that can be

easily processed and manufactured at a low cost, into which the mounting
member 9 can be inserted. The handle 4 is fixed to the mounting member 9 with
15 the outer peripheral corner portions of the cubical mounting member 9 being
brought into contact with the inner circumference of the circular hole 4a. Here,
only the four corner portions are brought into contact with the inner
circumference. In view of this circumstance, the shape of the circular hole 4a is
not limited to the circular shape and may be an rectangle so that the entirety of
20 the inner circumference of the hole can be in contact with the outer surface of the
mounting member 9. With this shape, the handle 4 can be more securely fixed to
the mounting member 9.
As described above, the mounting member 9 is formed by bending a steel
plate into a cubical shape but is not limited to this. For example, if the handle 4 is
25 small and a load applied to the handle 4 when the door is opened and closed is
not large, the mounting member 9 may be formed by bending a steel plate into

an angular C shape or an L shape.
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[0027] 15Thereatfter, the highly decorative handle cap 15 made of a synthetic resin is pressure-inserted
into the open end of the handle 4. Here, the handle cap 15 can be made further decorative by being
coated or plated. [0028] In the above-described supporting configuration, the fixing plate 13 whose
20diameter is substantially the same as the diameter of the hollow portion 4b is fixed to a portion of the
mounting member 9 inserted into the handle 4. Thus, the handle 4 can be fixed with respect to the
mounting member 9 in the front-rear direction. [0029] 25The configuration around the handle 4 is
described based on tlﬁ%ogélwfiguration of supporting the upper portion of the handle 4. However, the

configuration of suppe#ing,thg Prrdie:dds, reticallpeyemerrisak m%rg[%gﬁﬁg@?ftﬁgpporting the lower

portion of the handle 4 is the same as the configuration of supporting the upper portion of the handle 4.
This vertically syanmgetidceden@figieatiotoallparsahetbsehitihe sameesgmpimmesitthidhslpgorting the upper

Goscription has RS VPSR FRAIRYS n THE LRGPt an i N L RARGTCRA SUBLAREE by e
refrigeragtor-comparimeidt dpef ieltuiribr aoanigw alogin whicth schandle Adpgerperiaddy the
freezer-compartment door 103 is similar to the above-described configuration. [0031]
side surface of the mounting member 9 inserted into the handle 4. In this state,
the screw 14 is inserted into the handle 4 from the open end of the handle 4
(upper end in Fig. 2), is caused to penetrate through the screw hole 13a of the
fixing plate 13, and is tightened in the screw hole 9a of the mounting member 9.
10 Thus, the fixing plate 13 is fixed to the mounting member 9. Since the diameter
of the fixing plate 13 is substantially the same as the diameter of the hollow
portion 4b, the handle 4 can be fixed with respect to the mounting member 9 in
the front-rear direction.
[0027]
15 Thereatfter, the highly decorative handle cap 15 made of a synthetic resin
is pressure-inserted into the open end of the handle 4. Here, the handle cap 15
can be made further decorative by being coated or plated.
[0028]
In the above-described supporting configuration, the fixing plate 13 whose
20 diameter is substantially the same as the diameter of the hollow portion 4b is
fixed to a portion of the mounting member 9 inserted into the handle 4. Thus, the
handle 4 can be fixed with respect to the mounting member 9 in the front-rear
direction.
[0029]
25 The configuration around the handle 4 is described based on the
configuration of supporting the upper portion of the handle 4. However, the

configuration of supporting the handle 4 is vertically symmetrical; the
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(Effects of Embodiment 1) As described in the configuration of supporting the handle 4, the handle 4
is formed by extruding aluminum into a cylindrical shape. Thus, since the handle 15 4 does not sag when
the door is opened and closed, the door can be opened and closed smoothly. Moreover, the handle 4
manufactured in the above manner has no uneven portions or other inconvenience throughout the
entirety of the handle 4 and is easily graspable. Here, the handle 4 is made of aluminum.
However, the handle 4 made of 20other metals, not resins, can have the same effects. [0032] In

addition, the folf RISy @RAgItePCHsIR PRI FERLRLTRE enble Ha S e AR E 'ith which the
mounting member&thalisHRIQUSHRINGRMUE fijsnRs deiasmed kaload PIngARRMRH to the handle 4:

25(1) the ribs 10b fix the position of the mounting member 9 inside the mounting member cover 10;
(2) the boss 10aywhntairicainttivigunainbellovsdhe Qiss inkihaahinecctvsnsyisdiey Sopfati@gloor panel 5

and the boss h r|1€ 11c of th§ #,ainforcin}%ﬁlatf élgg orgeat regent the.mog.mtin membher cover 10 from
rotating and bei 88%%%88 "the" oG & ?% 5 %rﬁne‘/ﬁ?&jﬁ{ﬁ% MEMDETS 8hd the mounting

membeg cover ¢graperi@d.to the door panel 5 with the bent portion 9b being brought into contact with the
inner surface of the closed end of the mounting member cover 10, so that the mounting member 9 and
the mounting membelQ&3@r 10 are prevented from being displaced from the fixed positions by a vertical

load being applied to W% %QQ%‘?@‘MS bl ‘ﬁ]@e?{% m‘?&ﬁ e @Fﬂﬂ?fﬁ%ﬂi@ﬁﬁeﬂ are inserted

into the holes 5a of the door p to position the reinforcing plate
handle 4 is supported by the refrigerator-compartment door 2, but the

configuration in which the handle 4 is supported by the freezer-compartment door
10 3 is similar to the above-described configuration.
[0031]
(Effects of Embodiment 1)
As described in the configuration of supporting the handle 4, the handle 4
is formed by extruding aluminum into a cylindrical shape. Thus, since the handle
15 4 does not sag when the door is opened and closed, the door can be opened and
closed smoothly. Moreover, the handle 4 manufactured in the above manner has
no uneven portions or other inconvenience throughout the entirety of the handle
4 and is easily graspable.
Here, the handle 4 is made of aluminum. However, the handle 4 made of
20 other metals, not resins, can have the same effects.
[0032]
In addition, the following configuration points (1) to (6) constitute a strong
handle structure with which the mounting member 9 that supports the handle 4 is
not deformed by a load being applied to the handle 4:
25 (1) the ribs 10b fix the position of the mounting member 9 inside the

mounting member cover 10;
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(5) the mounting member 9 is inserted into the handle 4, the end of the mounting member 9 is brought
into contact with the inner surface of the handle 4, 15and the outer surface of the mounting member 9 is
brought into contact with the inner circumference of the circular hole 4a of the handle 4, so that the handle
4 is fixed with respect to the mounting member 9 in the up-down and left-right directions; and (6) the
fixing plate 13 whose diameter is substantially the same as the 20diameter of the hollow portion 4b is
fixed to a portion of the mounting member 9 inserted into the handle 4, so that the handle 4 is fixed with

respect to the mountifg HEMRBET 3R AR SHRYBURHNENBRT FOYST S HTRERY éMRd e mounting
member 9 is CoygLedH% REJNPLTIB paMEBIRRE FV e R1d 1he BeidiecraBrimisHached to the open

end of the handle 4, the mounting member 9 is not exposed to the outside. Thus, a highly decorative
handle structurécaddréppoevead thEoB4Nting Thendreame\dthe fiandietatisgrandibeied to the
above-describegii C@/Iindgﬁal shg e and maég be an elliptic cylinder shape including the concept of a
cylinder shape. o] !ﬁ T g&”}ﬁ fi%?l%]nﬂpﬂ 9‘3"%0513 to only have an elliptic shape in 5accordance with the

elliptic gylinder shape(of the Maneip g MIabét thimaase Hoesayerriiasss canbemiiainad In addition, if
the handle 4 has an elliptic cylinder shape instead of a cylindrical shape, the fixing plate 13 and the

handle 4 are pd8iiidmeaanigarespaditdneRenbRfEHOM8RBSINTLVEHERGRHR IPARAE W AhE rotating around
the screw hole Fn%%‘r JsgLPaQ:?éSJ)f the closed end of the mounting member cover 10, so that the

mounting member 9 and the mounting member cover 10 are prevented from
being displaced from the fixed positions by a vertical load being applied to the
10 handle 4;
(4) the protrusions 11a of the reinforcing plate 11 are inserted into the
holes 5a of the door panel 5 to position the reinforcing plate 11;
(5) the mounting member 9 is inserted into the handle 4, the end of the
mounting member 9 is brought into contact with the inner surface of the handle 4,
15 and the outer surface of the mounting member 9 is brought into contact with the
inner circumference of the circular hole 4a of the handle 4, so that the handle 4 is
fixed with respect to the mounting member 9 in the up-down and left-right
directions; and
(6) the fixing plate 13 whose diameter is substantially the same as the
20 diameter of the hollow portion 4b is fixed to a portion of the mounting member 9
inserted into the handle 4, so that the handle 4 is fixed with respect to the
mounting member 9 in the front-rear direction.
[0033]
In addition, since the mounting member 9 is covered by the mounting
25 member cover 10 and the handle cap 15 is attached to the open end of the
handle 4, the mounting member 9 is not exposed to the outside. Thus, a highly

decorative handle structure can be provided.
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Fig. 1 illustrates the handle 4 that is a vertical handle whose longitudinal direction is the vertical direction,
but the present invention is not limited to the vertical handle. The same effects as those described above
can be obtained by applying the same handle structure to a horizontal handle whose longitudinal
15direction is the horizontal direction. [0036] Embodiment 2 Now, a handle structure of a
refrigerator according to Embodiment 2 is described mainly with regard to points that differ from those in
the handle 20structure of the refrigerator according to Embodiment 1. [0037] (Handle Structure of
Refrigerator) Fig.[Qloréﬂ vertical cross section of a main portion of a handle 4 and a mounting member

9 of a refrigerator accprdingdgdrsnpRimenb2 % i RIFSRNLIRNUBBYONSRIEQREatal cross

section of a main portion of the handle 4 and the mounting member 9 of the refrigerator, in which a fixing

plate 13 is fixedstapesambmnayngerasralipti@dylsatessiagective lbdimgiéhe. c[0E38] of aAylifidstrated in Figs. 4

and 5, two holl%\ﬁé)orti? bs 4c¢ extending in thei% itudinal diﬂrection %Lthe handle.4 stand erect from
e

nri n
the inner surtac APt RIS GASSrI0R T HS, AATESA 28I 3 ¥e A0 SUBIE BAAP L. fiing plate 13
Shas cutouts 13 ébatdiicenifie thelempRotinAdivsKape e b adhdnoplar d i imissegediom the end of

the handle 4. [0039]
same effects can be obtained. In addition, if the handle 4 has an elliptic cylinder
shape instead of a cylindrical shape, the fixing plate 13 and the handle 4 are
positioned with respect to each other, thereby preventing the handle 4 from
rotating around the screw hole 13a.
10 [0035]

Fig. 1 illustrates the handle 4 that is a vertical handle whose longitudinal
direction is the vertical direction, but the present invention is not limited to the
vertical handle. The same effects as those described above can be obtained by
applying the same handle structure to a horizontal handle whose longitudinal

15 direction is the horizontal direction.

[0036]

Embodiment 2
Now, a handle structure of a refrigerator according to Embodiment 2 is
described mainly with regard to points that differ from those in the handle
20 structure of the refrigerator according to Embodiment 1.
[0037]
(Handle Structure of Refrigerator)

Fig. 4 is a vertical cross section of a main portion of a handle 4 and a

mounting member 9 of a refrigerator according to Embodiment 2 of the present
25 invention. Fig. 5 is a horizontal cross section of a main portion of the handle 4
and the mounting member 9 of the refrigerator, in which a fixing plate 13 is fixed

to the mounting member 9 inserted into the handle 4.
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As illustrated in Fig. 4, the fixing plate 13 also has protrusions 13c (two protrusions in Fig. 4) on the
surface that comes into contact with the mounting 10member 9. The protrusions 13c protrude toward the
mounting member 9. The mounting member 9 has holes 9d into which the protrusions 13c are inserted
when the fixing plate 13 is fixed to the mounting member 9 using the screw 14. [0040] Referring
now to Figs. 4 and 5, a configuration in which the handle 4 is 15supported by the mounting member 9 will
be described mainly with regard to points that differ from those according to Embodiment 1. The fixing
plate 13 is a perfect-o[ -§ﬂ1aped steel plate having substantially the same diameter as a hollow portion

4b, which is an et RQrigE R IRIRRIRRESREsHRABRIS TS SNSRI i pserted nto the

handle 4 from the 20open end of the handle 4 and is brought into contact with the handle-end-side side
surface of the nangitininaieingeiod pidbrddintte thetdathdreds fiaerdheHpriitisyrfsaeeof 18 inserted into the

handle 4 such that the cutouts 13b of the fixing plate 13 fit on the hollow portion rihs 4¢ of the hollow
orton 4 ant BCLARATToN Sr 6t 5 RETLE HRRES A AR P e B HERHE holos od of the 25
mounting memipgk SutB ity staikathescienvhbidw ipseidadityadhensandiekifigpidhe epen end of the

handle 4, is caused to penetrate through the screw hole 13a of the fixing plate 13, and is tightened in the
screw hole 9a dR$RERAJIMTINGE SrRAPIEP® haiehets; fixing the fixing plate 13 to the mounting member 9.
Since the diameter of 83%5 _ing plate 13 is substant?ally the same as the diameter o_f the_ hollow port_ion 4b,
the handle 4 can be fL(e ith respect to the mounting member 9 in the front-rear direction. In addition,
since the fixing plate A3 iusxedebtinthg naotdifigimeialen9 by dhitgprsersashinidthedvandle 4 such that
the protrusions in Fig. 4) on the surface that comes into contact with the mounting
10 member 9. The protrusions 13c protrude toward the mounting member 9. The
mounting member 9 has holes 9d into which the protrusions 13c are inserted
when the fixing plate 13 is fixed to the mounting member 9 using the screw 14.
[0040]
Referring now to Figs. 4 and 5, a configuration in which the handle 4 is
15 supported by the mounting member 9 will be described mainly with regard to
points that differ from those according to Embodiment 1.
The fixing plate 13 is a perfect-disc-shaped steel plate having substantially
the same diameter as a hollow portion 4b, which is an inner portion of the hollow-
pipe-shaped handle 4. The fixing plate 13 is inserted into the handle 4 from the
20 open end of the handle 4 and is brought into contact with the handle-end-side
side surface of the mounting member 9 inserted into the handle 4. Here, the
fixing plate 13 is inserted into the handle 4 such that the cutouts 13b of the fixing
plate 13 fit on the hollow portion ribs 4c of the hollow portion 4b and such that the
protrusions 13c of the fixing plate 13 are inserted into the holes 9d of the
25 mounting member 9. In this state, the screw 14 is inserted into the handle 4 from

the open end of the handle 4, is caused to penetrate through the screw hole 13a

of the fixing plate 13, and is tightened in the screw hole 9a of the mounting
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cutouts 13b of the fixing plate 13 fit on the hollow portion ribs 4c of the hollow portion 4b, the handle 4 and
the fixing plate 13 are securely positioned with respect to each other. Further, since the fixing plate 13 is
fixed to the mounting member 9 by being inserted into the handle 4 such that the protrusions 13c of the
10fixing plate 13 are inserted into the holes 9d of the mounting member 9, the mounting member 9 and
the fixing plate 13 are securely positioned with respect to each other. As a result, the handle 4 and the
mounting member 9 are securely positioned with respect to each other. [0041] 15The hollow portion 4b

has been descrBelRE RalieEERYIHBAREBHHGHPIASE 22 B IREHBRINENGMATEIRSh SIREE limited to this.
The hollow portign 4B Ay RAYROREa AR HE Al fiFeSs AR Ao tpynerttignHEs 4c. In this

case, the fixing plate 13 is required to have only the same number of cutouts 13b at a position or positions
corresponding teotlesvhsifbanphrtithe hiarsHeidscdo.@ofiged 2jith reshedixint@lareundngas been described as
having two protrusions 13c, but the present invention is not limited tp this. The fixing plate 13 may have
one protrusion PETHSHAE SEHOIE oSG ho AN LA 5 BB ARG BobiSe 60 requred to
have ordy the sgmeawBIhfingfMeBEY® A dBPLiesere d Moo s caE asnaitding: dhe protrusion or
protrusions 13c. [0043] The cutouts 13b are examples of "fit portions" according to the present

invention. _[OO44MEW§C¥§*2)PEH&)8&W§GFH@@) W&ﬁﬁﬁé@%@%ﬂ@ﬂiﬂ@@ﬂbhﬂ%ﬁ@ﬂ?%e handle 4 and
the mounting é&?o‘?{ go?fﬁé'ﬁ%%i@nﬂaﬁﬁcﬂ{glﬁ'@?ﬁzﬁlg@%ﬂg §8§8Fe?§0¥9%§ﬁ89e0&r\‘/ﬁ{h-rhus’ the handle 4

can be prevent om rotating about its longitu axis with respect to the mounting member 9. [0045]
respect to each other. Further, since the fixing plate 13 is fixed to the mounting

member 9 by being inserted into the handle 4 such that the protrusions 13c of the

10 fixing plate 13 are inserted into the holes 9d of the mounting member 9, the
mounting member 9 and the fixing plate 13 are securely positioned with respect
to each other. As a result, the handle 4 and the mounting member 9 are securely
positioned with respect to each other.

[0041]

15 The hollow portion 4b has been described as having two hollow portion
ribs 4c, but the present invention is not limited to this. The hollow portion 4b may
have one hollow portion rib 4c or three or more hollow portion ribs 4c. In this
case, the fixing plate 13 is required to have only the same number of cutouts 13b
at a position or positions corresponding to the hollow portion rib or ribs 4c.

20 [0042]

The fixing plate 13 has been described as having two protrusions 13c, but
the present invention is not limited to this. The fixing plate 13 may have one
protrusion 13c or three or more protrusions 13c. In this case, the mounting
member 9 is required to have only the same number of holes 9d at a position or

25 positions corresponding to the protrusion or protrusions 13c.

[0043]
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10The fixing plate 13 has been described as having a perfect-disc shape. Here, if the fixing plate 13 did
not have any cutout 13b and there were no hollow portion ribs 4c in the hollow portion 4b, the handle 4
and the fixing plate 13 would not be fixed with respect to each other at any point. Thus, the handle 4 may
rotate about its longitudinal axis with respect to the mounting member 9. In the 15above supporting
configuration, on the other hand, the cutouts 13b of the fixing plate 13 fit on the hollow portion ribs 4c of
the hollow portion 4b and thus the handle 4 and the fixing plate 13 are securely positioned with respect to
each other. The handf&'9 C4RRLSBAH SXATOEF O ToEXAHShBEE A R GeRfRIPSRY with respect to
the mounting mgnbgkg. 20[0046]  In the above configuration in which the handle 4 is supported by
the mounting member 9, in order to prevent the handle 4 from rotating about the longitudinal axis of the
handle 4 with respect{@®44¢ mounting member 9, the fixing plate 13 has been described as being fixed to
the mounting mgmber %Ib Sth folloyyiing way. The fixing plate 13 is inserted into the handle 4 such that
the cutouts l3b%&ﬁ‘?ésfl i#&”ZB% #Xon the hollow portion ribs 4c of the hollow portion 4b and such that

the protsusions 13c offie fhenghplate dphareniesrifguiaiaieneaiendld afihe Mondingmember 9.

However, the present invention is not limited to this configuration. Specifically, simply fitting the cutouts

13b of the fixing§1aNee1 3 BrPtHETHOAH FRSIEH RSS HEFTANEth 6RBRPHURISAUL IR0t tHe presence of the
holes 9d and PratiysingR 13¢cis ﬁgﬁfév&lgqo{r%yﬁ%tr 51 Q%@gﬁ éﬁ%ﬁ@ﬁgmln%ﬁ%% the longitudinal axis

of the handle 4 with respect to t ounting membe odiment 3 Now, a handle structure of
a refrigerator acespdittgdaHemivachitngnhdmisiite 10described mainly with regard to points that differ from
those in the handle St[%JoCAt,%EeS of the refrigerators according to Embodiment 1 and Embodiment 2. [0048]
10 The fixing plate 13 has been described as having a perfect-disc shape.
Here, if the fixing plate 13 did not have any cutout 13b and there were no hollow
portion ribs 4c in the hollow portion 4b, the handle 4 and the fixing plate 13 would
not be fixed with respect to each other at any point. Thus, the handle 4 may
rotate about its longitudinal axis with respect to the mounting member 9. In the
15 above supporting configuration, on the other hand, the cutouts 13b of the fixing
plate 13 fit on the hollow portion ribs 4c of the hollow portion 4b and thus the
handle 4 and the fixing plate 13 are securely positioned with respect to each
other. The handle 4 can thus be prevented from rotating about its longitudinal
axis with respect to the mounting member 9.
20 [0046]
In the above configuration in which the handle 4 is supported by the
mounting member 9, in order to prevent the handle 4 from rotating about the
longitudinal axis of the handle 4 with respect to the mounting member 9, the
fixing plate 13 has been described as being fixed to the mounting member 9 by
25 the following way. The fixing plate 13 is inserted into the handle 4 such that the
cutouts 13b of the fixing plate 13 fit on the hollow portion ribs 4c of the hollow

portion 4b and such that the protrusions 13c of the fixing plate 13 are inserted
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(Handle Structure of Refrigerator) Fig. 6 is an exploded view of a handle structure of a refrigerator
according 15to Embodiment 3 of the present invention in which a handle cap 15 is attached to an open
end of a handle 4. The refrigerator according to Embodiment 3 includes a cylindrical fixing member 16
illustrated in Fig. 6 instead of the fixing plate 13 according to Embodiment 1 and Embodiment 2. The
fixing member 16 is a resin component 20 having a cylindrical shape and is inserted into the handle 4
from the open end of the handle 4. The fixing member 16 has grooves 16b formed in its outer surface.

The grooves 16BAtBR IR PG R ABRLESREE P in IRV To N BIESRAVHYEIPRHE fixing member
16 is inserted inig figifarnglents diquiiFiassierrhfesmindrignl g mambesd 6rigsubstantially the

same as the diameter of the 25 hollow portion 4b. The Tixing member 16 has claws 16d on the upper end
side. The lowerfixing plate oy theehoew I iariotsiarnt thadielvopilitisnate dlitheutithequivalent to the

screw hole 13a according to Emhodiment 1 and Embodiment 2 is formed in the Jower end. The handle
o 15 s C SRt e e L R D o re eI PR B e Aot of he
fixing member 1% andidin §hnodiarapdditrithe brisdeHabhedesatibrdpect ey, the fixing member

16 is inserted into the handle 4 such that the grooves 16b of the fixing member 16 fit on the hollow portion
ribs 4c of the haNeWHRBtHAMBLThen, the screw 14 is inserted from the open upper end of the fixing
member 16, is causegoageﬁ\?etrate through the hole formed in the lower end of 10the fixing member 16,
and is tightened in the screw hole 9a of the mounting member 9. Consequently, the fixing member 16 is
fixed to the moumntibgdmambar 9. Here, the fixing member 16 that is equivalent to the fixing plate 13
according to Embodiment 1 and Embodiment 2 made of a steel plate is made of a resin_as described

above. Although the XYY ARAREE e AEFe IR RFRANINE P ERRadmeRkH Y thBfber 16 are
securejy; and firgly PRsl ARGAVRRH $SR&T {9 SRR that differ from those in the handle

structures of the refrigerators according to Embodiment 1 and Embodiment 2.

[0048]

(Handle Structure of Refrigerator)
Fig. 6 is an exploded view of a handle structure of a refrigerator according
15 to Embodiment 3 of the present invention in which a handle cap 15 is attached to
an open end of a handle 4.

The refrigerator according to Embodiment 3 includes a cylindrical fixing
member 16 illustrated in Fig. 6 instead of the fixing plate 13 according to
Embodiment 1 and Embodiment 2. The fixing member 16 is a resin component

20 having a cylindrical shape and is inserted into the handle 4 from the open end of
the handle 4. The fixing member 16 has grooves 16b formed in its outer surface.
The grooves 16b fit on the hollow portion ribs 4c formed in the hollow portion 4b
when the fixing member 16 is inserted into the handle 4. The outer diameter of
the cylindrical fixing member 16 is substantially the same as the diameter of the

25 hollow portion 4b. The fixing member 16 has claws 16d on the upper end side.
The lower end of the fixing member 16 is closed and a hole (not illustrated) that

is equivalent to the screw hole 13a according to Embodiment 1 and Embodiment
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other by fitting the grooves 16b of the fixing member 16 on the hollow portion ribs 4c of the hollow portion
4b since the fixing member 16 has a cylindrical shape and a large area of the outer surface of the fixing
member 16 comes into contact with the inner surface of the hollow portion 4b. 20[0050] In
Embodiment 3, the handle cap 15 is attached to the handle 4 not by pressure-inserting the handle cap 15
into the open end of the handle 4 but by inserting the claws 16d of the fixing member 16 into the claw
holes 15a of the handle cap 15. 25[0051] The grooves 16b are examples of "fitting Eortions" of the

present invention' ST EHDELCYEE RbdTRe fesflle caRsladrsiplay A% 189 il HEEylindrical

resin-made fixingyaemRek 16 instead of the fixing plate 13 made of a steel plate according to
Embodiment 1 and Embodiment 2, a large area of the outer surface of the fixing member 16 5comes into
contact with the inner[80#2Ice of the hollow portion 4b. In addition, although the fixing member 16 is made

of a resin, the handle 4 and.the fixing member 16 are secyrely and firml itioned with respect to each
other by fitting the gro%??gnggbnng\‘[II\% %Qi‘r% AT 'BF&%O ﬁ%ﬁ%@ﬁ%gﬁg‘h fi’gge J¥€of the hollow portion
4b. Thigsconfiguiatigie bags a5 weftretiinare ventingestaedeandte 4 10from rotating about the longitudinal axis
of the handle 4 with respect to the mounting member 9. [0053] In addition, the handle cap 15 is

attached to the hand_IE_iiﬁFﬂbttB? @FE&WH@E%@ {RecHgAdriccH]e Pandis thelRB iR Wut by inserting the
claws 16d of th§%é()ég‘%@ﬁf}ﬁsff&ﬁrg‘geéﬂ%?'ﬁw i Oc!ﬁstﬁeSﬁ‘o‘ﬂEWr%Jn}lﬂ@HIﬁb%afc]o?tﬂ_é]ﬁfillg\ﬁ compared

with the pressure insertion, the han can be prevented eing detached from the handle 4
due to an insufiiciaitrsdipplyheihprassdre o1 4he ipsessid ¢ onsetbapdhengine preventirdfidieghandle cap 15
from being detached from the handle 4 due to causes such as a shock produced when the door is
member 16, is caused to penetrate through the hole formed in the lower end of
10 the fixing member 16, and is tightened in the screw hole 9a of the mounting
member 9. Consequently, the fixing member 16 is fixed to the mounting member
9. Here, the fixing member 16 that is equivalent to the fixing plate 13 according
to Embodiment 1 and Embodiment 2 made of a steel plate is made of a resin as
described above. Although the fixing member 16 is made of a resin, the handle 4
15 and the fixing member 16 are securely and firmly positioned with respect to each
other by fitting the grooves 16b of the fixing member 16 on the hollow portion ribs
4c of the hollow portion 4b since the fixing member 16 has a cylindrical shape
and a large area of the outer surface of the fixing member 16 comes into contact
with the inner surface of the hollow portion 4b.
20 [0050]
In Embodiment 3, the handle cap 15 is attached to the handle 4 not by
pressure-inserting the handle cap 15 into the open end of the handle 4 but by
inserting the claws 16d of the fixing member 16 into the claw holes 15a of the
handle cap 15.
25 [0051]

The grooves 16b are examples of "fitting portions" of the present invention.

[0052]
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20opened and closed. [Reference Signs List] [0054] 1: main body, 2: refrigerator-compartment door,
3: freezer-compartment door, 4: handle, 4a: circular hole, 4b: hollow portion, 4c: hollow portion rib, 255:
door panel, 5a: hole, 5b: screw hole, Sc: boss hole, 6: upper cap, 7: lower cap, 8: heat insulator, 9:
mounting member, 9a: screw hole, 9b: bent portion, 9c: screw hole, 9d: hole, 10: mounting member
cover, 10a: boss, 10b: rib, 10c: screw hole, 11: reinforcing plate, 11a: protrusion, 11b: screw hole, 11c:
boss hole, 11d: wobble prevention portion, 12: screw, 13: fixing plate, 13a: screw hole, 13b: cutout, 13c:
protrusion, 14: é%ﬁ@\ﬁ/t,slcg:ﬁ'{ﬁha?’é”&%{ﬁ,%ka: claw hole, 16: fixing member, 16b: groove, 16d: claw. 5 10 15

2025 CLAIMS As described above, by using the cylindrical resin-made fixing member 16

instead of the fixing plate 13 made of a steel plate according to Embodiment 1
and Embodiment 2, a large area of the outer surface of the fixing member 16
5 comes into contact with the inner surface of the hollow portion 4b. In addition,
although the fixing member 16 is made of a resin, the handle 4 and the fixing
member 16 are securely and firmly positioned with respect to each other by fitting
the grooves 16b of the fixing member 16 on the hollow portion ribs 4c of the
hollow portion 4b. This configuration has an effect of preventing the handle 4
10 from rotating about the longitudinal axis of the handle 4 with respect to the
mounting member 9.
[0053]
In addition, the handle cap 15 is attached to the handle 4 not by pressure-
inserting the handle cap 15 into the handle 4 but by inserting the claws 16d of the
15 fixing member 16 into the claw holes 15a of the handle cap 15. Thus, as
compared with the pressure insertion, the handle cap 15 can be prevented from
being detached from the handle 4 due to an insufficient supply of pressure for the
pressure insertion, thereby preventing the handle cap 15 from being detached
from the handle 4 due to causes such as a shock produced when the door is
20 opened and closed.
[Reference Signs List]
[0054]
1: main body, 2: refrigerator-compartment door, 3: freezer-compartment
door, 4: handle, 4a: circular hole, 4b: hollow portion, 4c: hollow portion rib,
25 5: door panel, 5a: hole, 5b: screw hole, 5c: boss hole, 6: upper cap, 7:
lower cap, 8: heat insulator, 9: mounting member, 9a: screw hole, 9b: bent

portion, 9c: screw hole, 9d: hole, 10: mounting member cover, 10a: boss,
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[Claim 1] A handle structure of a refrigerator comprising: a handle made of a metal and having a
hollow pipe shape for opening and 5closing a door of a storage chamber of the refrigerator; at least
two mounting members fixed to a decorative surface of the door and supporting the handle; and fixing
members having substantially a same diameter as a hollow portion of the handle having the hollow pipe
shape, the fixing members being provided in 10a same number as the at least two mounting members
inserted into the handle, wherein the handle has holes into which the respective mounting members

are inserted, 10P: \{RerkA afCheMeh diridde SFBIRAAIMIRAEN MR mRAeT el itStR handle through
the correspondiqgone, of thesBelgR isicantathaviii AR draBRMARETY QE he0lgying Wherein each

mounting member is fixed to the door at an end opposite to an end of the mounting member inserted into
the handle, andplatewhgaeisaashhiiiénglatentbitrihséBedimtuubiomahdlessréivedlto dpadteon of the outer

surface of the corresponding ope of;&se_ 1qunting members inserted 20into the handle through the
corresponding of. %ir’é}%\]\'ﬁ%eh dlg?)gﬂglgﬂ(?rrégc?frtl%l .1g’groov®hil%lgh §9%ast one hollow portion rib
extendigg in a longitudinal direction of the handle stands erect from an inner surface of the hollow portion,
and

10

15

20

25
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25 wherein, when each fixing member is inserted into the handle and fixed to the portion of the outer
surface of the corresponding mounting member inserted into the handle through the corresponding hole
of the handle, the at least one hollow portion rib is inserted into at least one fitting portion of the fixing
member formed at such a position as to correspond to a position of the at least one hollow portion rib.
[Claim 3] 5The handle structure of claim 2, wherein each fixing member is a fixing plate that is a steel
plate having substantially the same diameter as the hollow portion, wherein the at least one fitting portion
is a cutout formebAMRe fixing plate, and 10wherein, when each fixing plate is fixed to the portion of the
outer surface otéﬁ@rﬁqr]responding mounting member inserted into the handle through the corresponding
hole of the handle, the at least one hollow portion rib is inserted into the cutout in the fixing plate. [Claim
4] 15The handle strucihrengieaslyumtis ®btrmielisideratd; comptigirgin the handle has openings at both ends

thereof in a Iongitudina\qdirgﬁetior%iqanq whlerei the han Ie”struc.ture comp%rises handle caps that are
attached to the respegT RERITRERLR 69%%%5‘%?&51&3- %é’r‘?éa'.pfoi@%%]%ﬁé‘ REE structure of
claim 25 whergdihgacldbribgaesries hasaeyinahicadshppadiaving substantially the same outer

diameter as the hollow portion, and
at least two mounting members fixed to a decorative surface of the door

and supporting the handle; and
fixing members having substantially a same diameter as a hollow portion
of the handle having the hollow pipe shape, the fixing members being provided in
10 a same number as the at least two mounting members inserted into the handle,
wherein the handle has holes into which the respective mounting members
are inserted,
wherein an outer surface of each mounting member inserted into the
handle through the corresponding one of the holes is in contact with an inner
15 periphery of the hole,
wherein each mounting member is fixed to the door at an end opposite to
an end of the mounting member inserted into the handle, and
wherein each fixing member inserted into the handle is fixed to a portion of
the outer surface of the corresponding one of the mounting members inserted
20 into the handle through the corresponding hole.
[Claim 2]
The handle structure of claim 1,
wherein at least one hollow portion rib extending in a longitudinal direction
of the handle stands erect from an inner surface of the hollow portion, and
25 wherein, when each fixing member is inserted into the handle and fixed to
the portion of the outer surface of the corresponding mounting member inserted

into the handle through the corresponding hole of the handle, the at least one
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wherein, when each fixing member is fixed to the portion of the outer 25surface of the corresponding
mounting member inserted into the handle through the corresponding hole of the handle, the at least one
hollow portion rib is inserted into at least one groove formed in an outer surface of the fixing member at
such a position as to correspond to the position of the at least one hollow portion rib. [Claim 6] The handle
structure of claim 5, Swherein the handle has openings at both ends thereof in a longitudinal direction,
wherein each fixinP member has a claw on a side of the carresponding end of the handle when having

been inserted iftYREMARORERESHEEERY 'BFRiRLRaSt GRAIENY R R AIENG RS ERIAPRY comprises
handle caps eagfhayinoadiaypBeleonnhs %%ﬁéé&?ﬁtf@éeﬁsﬂ%r@%ea?%p&mﬂwed to the

ends of the handle by fitting the claw holes and the claws to one another. [Claim 7] The handle structure
of any one of cla@ti®R tib.6, 15wherein each fixing member has a protrusion that protrudes from a surface
that is to be fixeigltacl)r%hﬁ mounting member,

5 The handle structure of claim 2,
wherein each fixing member is a fixing plate that is a steel plate having
substantially the same diameter as the hollow portion,
wherein the at least one fitting portion is a cutout formed in the fixing plate,
and
10 wherein, when each fixing plate is fixed to the portion of the outer surface
of the corresponding mounting member inserted into the handle through the
corresponding hole of the handle, the at least one hollow portion rib is inserted
into the cutout in the fixing plate.
[Claim 4]
15 The handle structure of any one of claims 1 to 3,
wherein the handle has openings at both ends thereof in a longitudinal
direction, and
wherein the handle structure comprises handle caps that are attached to
the respective ends thereof by being pressure-inserted.
20 [Claim 5]
The handle structure of claim 2,
wherein each fixing member has a cylindrical shape having substantially
the same outer diameter as the hollow portion, and
wherein, when each fixing member is fixed to the portion of the outer
25 surface of the corresponding mounting member inserted into the handle through
the corresponding hole of the handle, the at least one hollow portion rib is

inserted into at least one groove formed in an outer surface of the fixing member
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wherein each mounting member has a hole in a portion of the outer surface thereof which the fixing
member is fixed, the portion corresponding to the protrusion, 20wherein, when each fixing member is
fixed to the portion of the outer surface of the corresponding mounting member inserted into the handle
through the corresponding hole of the handle, the protrusion is inserted into the hole of the mounting
member. [Claim 8] 25The handle structure of any one of claims 1 to 7, wherein the holes of the handle
into which the mounting members are inserted are formed such a shape that, when the mounting

members are irfettsl MRPFHIPAGRL FRTERRPES BriePAsiia L driPR& &S BIE ROIYare in contact with

the outer surfages@fithg mounting members. [Claim 9] The handle structure of any one of claims 1 to 8,
further comprising: 5a mounting member cover fixed to the decorative surface of the door for covering
each mounting G &inbef, wherein position fixing means is formed in an inner side of the mounting
member cover to fix t% sitign of the corr, on%i{ng mounting member inside the mounting member
cover. 10[Claim 10] T %%%%&%%V&&HFS 8&3\%5“0 e of claims 1 to 9, further comprising:

5 wherein the handle has openings at both ends thereof in a longitudinal
direction,
wherein each fixing member has a claw on a side of the corresponding
end of the handle when having been inserted into from the corresponding end,
and

10 wherein the handle structure further comprises handle caps each having a
claw hole on a side surface thereof, the handle caps being attached to the ends
of the handle by fitting the claw holes and the claws to one another.

[Claim 7]
The handle structure of any one of claims 2 to 6,

15 wherein each fixing member has a protrusion that protrudes from a surface
that is to be fixed to the mounting member,

wherein each mounting member has a hole in a portion of the outer
surface thereof which the fixing member is fixed, the portion corresponding to the
protrusion,

20 wherein, when each fixing member is fixed to the portion of the outer
surface of the corresponding mounting member inserted into the handle through
the corresponding hole of the handle, the protrusion is inserted into the hole of
the mounting member.

[Claim 8]

25 The handle structure of any one of claims 1 to 7, wherein the holes of the

handle into which the mounting members are inserted are formed such a shape

that, when the mounting members are inserted into the holes, the entirety of the
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a reinforcing plate fixed to a rear surface of a door panel of the door opposite to the decorative surface,
and fixed at a portion countering with the portion at which the corresponding mounting member is fixed on
the decorative 15surface with same type fixing means such that a plate surface of the reinforcing plate is
parallel to the rear surface, and wherein both end portions of the reinforcing plate in a direction
perpendicular to a longitudinal direction of the handle are bent in directions away from the rear surface
and form wobble prevention portions. 20 25 _
inner peripheries of the holes are in contact with the outer surfaces of the
mounting members.
[Claim 9]
The handle structure of any one of claims 1 to 8, further comprising:
5 a mounting member cover fixed to the decorative surface of the door for
covering each mounting member,
wherein position fixing means is formed in an inner side of the mounting
member cover to fix the position of the corresponding mounting member inside
the mounting member cover.
10 [Claim 10]
The handle structure of any one of claims 1 to 9, further comprising:
a reinforcing plate fixed to a rear surface of a door panel of the door
opposite to the decorative surface, and fixed at a portion countering with the
portion at which the corresponding mounting member is fixed on the decorative
15 surface with same type fixing means such that a plate surface of the reinforcing
plate is parallel to the rear surface, and
wherein both end portions of the reinforcing plate in a direction
perpendicular to a longitudinal direction of the handle are bent in directions away

from the rear surface and form wobble prevention portions.

20

25

27



