10

15

20

25

1 DESCRIPTION MATTRESS APPARATUS 5Technical Field The
present invention relates to a mattress apparatus for use in a bed or the
like. Background Art A mattress apparatus for use in a bed or the like
10has a spring unit composed of spring bodies, such as coil springs,
which are assembled to form a rectanguir.shape in a plan view. Resilient
sheets made of urethane foam or the like are stacked on the upper and
lower surfaces of the spring unit. The stacked body is 15covered with an
exterior cloth cover sewn intp & bagshape. p pAussr,lying on his/her
back on the mattress apparatus, may read a book or watch television. In
this case, the user can read or watch in a more

MATTRESS APPARATUS

Technical Field

The present invention relates to a mattress

apparatus for use in a bed or the like.
Background Art

A mattress apparatus for use in a bed or the like
has a s?ring unit composed of spring bodies, such as
coil springs, which are assembled to form a rectangular
shape in a plan view. Resilient sheets made of
urethane foam or the like are stacked on the upper and
lower surfaces of the spring unit. The stacked body is
covered with an exterior cloth cover sewn into a bag
shape.

A user, lying on his/her back on the mattress
apparatus, may read a book or watch television. In
this case, the user can read or watch in a more
comfortable position if the head is slightly raised
from the horizontal.

The conventional mattress apparatus cannot keep
the user’s head in the raised state. Therefore, it is
necessary for the user to insert a folded cushion or
the like under the pillow in order to keep the head in
a higher position. However, if the head is kept in a

higher position in this manner, the head may be
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20comfortable position if the head is slightly raised from the horizontal.
The conventional mattress apparatus cannot keep the user's head in the
raised state. Therefore, it is necessary for the user to insert a folded
cushion or the like under the pillow in order to keep the head in a higher
position. However, if the head is kept in apigher position in this manner,
the head may be 2 unstable or liable to be fatigued because the neck is
forced to bend. Jpn. Pat. Appin. KOKAI Publication No. 2004-261214

propgses A-mattrgssiapparatus which solves the aove problem. The . ;5
mattress apparatus disclosed in this publication comprises a fixed rod
menflercarnd awnadvaide. rod member, which are provided integrally with a

spring unit on both sides thereof alog% the width direction and connected

by a hinge fidthaRishr. PHePmbvabieted 18Rkt id Paisé® relatido? 61214

the fixed od.member, a3 specified apgle, and eptat hat ggledy he, o
hinge mechanism. With this stru re, since one end portion o the Spring

unitis-bentaapwardrandrkept aba spegified angle, Hesusercan stablyest
the head on 15the bent portion. In the mattress apparatus disclosed

in JpriiPat cAppinan KOKAT Putisationt N 20042612 ssingenthezomeovable
end portion of the spring unit can be reliably maintained in_a bent state by

the FiRge M&cHasn the 20056 EAPRe&rd coftfGRake Postlrs with the* 119

hea@nit on both sides thereof along the width direction
and connected by a hinge mechanism. The movable rod
member is raised relative to the fixed rod member at a
specified angle, and kept at that angle by the hinge
mechanism. With this structure, since one end portion
of the spring’unit is bent upward and kept at a
specified angle, the user can stably rest the head on
the bent portion.

In the mattress apparatus disclosed in Jpn. Pat.
Appln. KOKAI Publication No. 2004-261214, since the one
end portion of the spring unit can be reliably
maintained in a bent state by the hinge mechanism, the
user can keep a comfortable posture with the head
rested on the bent portion of the spring unit.

To easily bend the one end portion of the spring
unit, according to the invention disclosed in Jpn. Pat.
Appln. KOKAI Publication No. 2004-261214, frame wires
at the peripheral edge portions of the upper and lower
surfaces of the spring unit are cut at the parts where

the spring unit is bent. Thus, the frame wires are
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rested on the bent portion of the spring unit. To easily bend the one
end portion of the spring unit, according to the invention disclosed in Jpn.
Pat. Appin. KOKAI Publication No. 2004-261214, frame wires 25 at the
peripheral edge portions of the upper and lower surfaces of the spring unit
are cut at the parts where the spring unit i§ bent. Thus, the frame wires
are 3 prevented from causing bending resistance. - However, even if
the frame wires are cut so as not to cause bending resistance, the spring

unit iselfwillcause hending: sesistapee JTherefare i theane-end portion of
the spring unit cannot be easily bent by weak force. Further, the user
generally wiantsstodsendetheroneferidhporfionrof thel springeunit, whiledwe as not

she is lying on his/her back on the mattress apparatus and 10raisinﬁ§the
hea&ﬂn?%gsc%sg,eﬁﬂﬁé\%rfgﬁéé e GSer \Ei&ﬁ%eﬁﬂlﬁﬁé‘gpﬁﬁdﬁn& et

lying, pasture, itis dﬁ@%&@fwﬁtg%@éqe- Therefore, thereisa . ong

Strong demand for bending the spring unit with weak force. 15Disclosure
of Invemtidron oThelpsesgnt invention provdes a mattress apparstus: hav,
Cc a spring unit, an end portion of which can easily be bent by weak force.
Accotditly tbake present invention, there is 20provided a mattress

appwHUB‘ﬁﬁyﬁﬁﬂg:%ﬁ%“%%%@“generally wants to bend the one

end portion of the spring unit, while he or she is
lying on his/her back on the mattress apparatus and .
raising the head. 1In this Case, however, since the
user will bend the spring unit in the lying posture, it
is difficult to apply strong force. Therefore, there
is a strong demand for bending the spring unit with
weak force.

Disclosure of Invention

The present invention provides a mattress
apparatus having a spring unit, an end portion of which
can easily be bent by weak force.

According to the present invention, there is
provided a mattress apparatus comprising: a spring unit
having a first spring unit porticn located in one end
portion in a longitudinal direction and a second spring
unit portion located in a portion except the one end
portion in the longitudinal direction, the first spring
unit portion and the second spring unit portion being
arranged with a predetermined gap therebetween; a

movable rod member formed integrally with the first
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having a first spring unit portion located in one end portion in a longitudinal
direction and a second spring unit portion located in a portion except the
one end portion in the longitudinal direction, the first spring 25unit portion
and the second spring unit portion being arranged with a predetermined
gap therebetween; a movable rod member4formed integrally with the first
4 spring unit portion at least on both sides in a width direction of the first
spring unit portion; a fixed rod member formed integrally with the second

springginit-pprtien at least-an hotysides in-a width dirgctiomekSthe 2 width
second spring unit portion; a hinge mechanism which connects the
movable eod hvamlser t6ltise fixed todsmember vanictisenfigored te rotated rod
the movable rod member relative to_the fixed rod member and hold it at a

specfiedtotatibh Ghgfe; HTeSHtAt sheet StatkEd 1 05R A TehstRA Upper &
surfage of Lipper and lower syrfacesof the,spring unit; and.an extedar ; o, ¢

body covering a stacked body made of the resilient sheet and the spring

unit. Brief Beserptionof DrawingstlsHGt 148 a perspecivevievwehasm which
mattress apparatus placed on a bed according to a first embodiment of
the pfégEHt iiventios, MORE12 ig aplatrliedrsHowitdené enddortsch of

aSp%%%%@E, and is configured to rotate the movable rod
mempber relative to the fixed rod member and hold it at
a specified rotation angle; a resilient sheet stacked
on at least an upper surface of upper and lower
surfaces of the spring unit; and an exterior body
covering a stacked body made of the resilient sheet and
the spring unit.

Brief Description of Drawings

FIG. 1 is a perspective view of a mattress
apparatus placed on a bed according to a first
embodiment of the present invention;

FIG. 2 is a plan view showing one end portion of a
spring unit;

FIG. 3 1is a cross-sectional view of an area
including a gap between a first spring unit portion and
a second spring unit portion of the spring unit of the
mattress apparatus;

FIG. 4 is a cross-sectional view showing a
connecting portion connecting a spring unit with a
movable rod member and a fixed rod mémber;

FIG. 5 is a side view showing an outline of the
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20FIG. 3 is a cross-sectional view of an area including a gap between a
first spring unit portion and a second spring unit portion of the spring unit
of the mattress apparatus; FIG. 4 is a cross-sectional view showing a
connecting portion connecting a spring unit with a movable rod member
and a fixed rod member; FIG. 5 is a side view showing an outline of the 5
configuration of the spring unit; FIG. 6 is a cross-sectional view of a
hinge mechanism; FIG. 7 is a cross-sectional view of an area
including fai gap- betiveence fitst sprfng Wil partion ;and a second spring unit
portion of a spring unit of a mattress apparatus according to a second
embodiment éfthe préserit ifvettions&sd .28 is% erbs3seetibral Yrew
of anmarggalrgilns%u,ding a gap between a first spring unit portion and a
second spring unit portion of a spring unit of a mattress apparatus
according tora thirdrempbodiment of thepresentinvention. Best Modefar

Carrying Out the Invention- FIGS. 1 to 6 show a first embodiment of the
including a gap between a first spring unit portion and
a second spring unit portion of a spring unit of a
mattress apparatus according to a second embodiment of
the present invention; and

FIG. 8 1s a cross-sectional view of an area
including a gap between a first spring unit portion and
a second spring unit portion of a spring unit of a
mattress apparatus according to a third embodiment of
the present invention.

Best Mode for Carrying Out the Invention

FIGS. 1 to 6 show a first embodiment of the
present invention. FIG. 1 is a perspective view
showing a state in which a mattress apparatus 1 is
placed on a bedplate 3 of a bed 2. The mattress
apparatus 1 is configured such that one end portion 1la
in the longitudinal direction of the bed 2, located on
the side of a headboard 4, is raised and held at a
‘specified angle.

As shown in FIGS. 2 and 3, the mattress apparatus
1 contains a spring unit 5. The spring unit 5 is
divided into a first spring unit portion 7 provided in
one end portion in the longitudinal direction of the

mattress apparatus 1 and a second spring unit portion 8
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present invention. FIG. 1 is a perspective view showing a state in which a
mattress apparatus 1 is placed on a Pedplate 3 of a bed 2. The mattress
apparatus 1 is configured such that one end portion la in the longitudinal
direction of the bed 2, located on the side of a headboard 4, is raised and
held at a specified angle.’ As shown in,FIGS. 2 and 3, the mattress
apparatus 1 contains a spring unit 5. The spring unit 5 is 25divided into a
first spring unit portion 7 provided in one end portion in the longitudinal
diregtion wof thedmatiresscappatatus deand arsecomndh sping it patiopdond
provided in the other portaon. The first and second spring unit portions 7
and 8 BpBsed wrh i a9 of afdtedStetminedidistapee with a gap 9
thereobfetvgeeq:.e tlg theg;iés# and sgcond sg in% L&gitéoortions 7 and 8, a
wire Mmatéridl ‘constitutes a plura ft)? of Q&Fpor ions 1. Whose axial lines
are parallel witheachother; t@%ﬂogﬂ@gﬂsemQ%d)ﬁégtA@M%'ﬂ%r% 7 and
spring bodies 12 are arranged along the width direction of the Mattress
appafatus 1w The uppee and lowemeridst10cfthe adjaceaf springobodies. 1
12 are connected by helical wires 13. Further, frame wires 14 are
conneeted R clips 13 BVt Hi petibheral € porfons drthé thpr afd P
lowe rfaces c ' sprin i rti d 8. rar
Wiresg ?ﬁl %n%a'y tt):g{g:‘r%v?é)g{ﬁ gﬁl%eéﬂ%gg égge %)gﬁ'on%s@d thé flg;{ts]%r%r%%exlt of
portiem ¥ iangl thedhree edge=partiens-ahthesesopd $ping R PEHIANi&ection
excluding the edge portions of the two unit portions facing each other.
200r thetihredngilles of thexfiBe sgrinigsunit 7 ahdeheeesnd spridgplsit 8ends
excergt for the sides facing each other, a U-shzilped movable rod me%n er

Ye

17 a cf a@-@hg eld ﬁ)?élot ro%prﬁérr%%e}?’igfgf S 8W?ﬁﬁ FIG8 % %Ea
WOVQQQﬂHQQﬁ%M@Q§hQ§P“n@H9@%medé%ame wires 14 are

connected by clips 15 over all peripheral edge portions
of the upper and lower surfaces of each of the spring
unit portions 7 and 8.

The frame wires 14 may be provided on the three
edge portions of thé first spring unit portion 7 and
the three edge portions of the second spring unit’
portion 8 excluding the edge portions of the two unit
portions facing each other.

On the three sides of the first spring unit 7 and
the second spring unit 8, except for the sides facing
each other, a U-shaped movable rod member 17 and a
U~-shaped fixed rod member 18, as shown in FIGS. 4 and
5, are provided integral with the spring units 7 and 8
by holding means to be described later.

The movable rod member 17 and the fixed rod member

18 are made of pipe members. The ends of the two
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25by holding means to be described later. The movable rod member
17 and the fixed rod member 18 are made of pipe members. The ends of
the two members at both sides along the longitudinal direction of the
spring unit 5 are rotatably connected by the hinge mechanisms 21 so as
to be held at a specified rotation angle. 5The movable rod member 17 and
the fixed rod member 18 connected by the hinge mechanisms 21 form a.
rectangle, which is slightly smaller than the plane figure of the spring unit

5. Theesforer the fixedrod member 18 and thednavahle radimember /. ¢+ 5 on

arranged in the 10peripheral portion of the spring unit' 5 enters the gap

betweeh hékca windings:atithe Jowerend fre thecdxial directart efitheycailhe
portion 11 located in the peripheral portion of the spring unit 5, as shown

in FIG. 4 9fhee ﬁ%ba%ﬁ{bsur%t% fitegrally hohfs the 15fiéd foPRieridered

18 ar‘pot@gtrgg\{latg%&%r_nember 17. As shown in FIG. 6, the hinge
mechanism 21 has afirst arm 27 and a second arm 28 as an attachment

part. One enmhef the fitst aemrboaneape endjofihg seeendrame 48:858 member
pivoted to a pivot shaft 26. One end of a 20first connection rod 27a is

inserte®l if amasixetdo e bikrer eht of te fifst aimrey Biwéldiny. The

otherreélgt%f thﬁ first V&(ﬂ)nngcti{on rog ,27§tif inserte% in and fixed to onelend
of the tovablé 168 member 17 b>S/ Wle?dlng.yzﬁﬁﬁ Rl of A%dbcbhg Plane

connectignrod28acigdnsested g unit 5. Therefore, the fixed rod
member 18 and the movable rod member 17 arranged in the
peripheral portion of the spring unit 5 enters the gap
between helical windings at the lower end in the axial
direction of the coil portion 11 located in the
peripheral portion of the spring unit 5, as shown in
FIG. 4. Thus, the spring unit 5 integrally holds the
fixed rod member 18 and the movable rod member 17.

As shown in FIG. 6, the hinge mechanism 21 has a
first arm 27 and a second arm 28 as an attachment part.
One end of the first arm 27 and one end of the second
arm 28 are pivoted to a pivot shaft 26. One end of a
first connection rod 27a is inserted in and fixed to
the other end of the first arm 27 by welding. The
other end of the first connection rod 27a is inserted
in and fixed to one end of the movable rod member 17 by
welding.

One end of a second connection rod 28a 1s inserted
in and fixed to the other end of the second arm 28 by

welding. The other end of the second connection rod
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in and fixed to the other end of the second arm 28 by welding. The other

end of the second connection rod 8 28a is slidably inserted in one end of

the fixed rod member 18. As a result, the movable rod member 17 is

slidable relative to the hinge mechanism 21 and the fixed rod member 18

in the direction of an arrow A shown in FIG; 6. Teeth 29 are formed at

the one end of the first arm 27. A stopper 31 to be engaged with the teeth

29 is pivoted to the one end of the second arm 28 by a pin 32. The
stoppet3liis ferceddiyla spnirige33 éthenl Qdikection! inowhichdt engagesroad
with the teeth 29. A cam plate 34 is-rbtatably attached to the pivot shaft

26. AVBE8sed fortioft 357arit 8 Projectedportrmse are fstniearditthel 7 1s

circumferential surface of the cam plate 34 at a predetermined distance
15thesnr1£%)§£vb§e% gl%r% Eﬂtj“c\lfr%ugrgncfert(i,?rllﬁf;ef1 d”l?eqc‘?iolr%eﬁ:hé31 aﬁénn(%ﬂrgr% hg he
pivot shaft 26-t9dhe oreiectedportion 86 inyaradiak directionds longes fhan
the distance from the pivot shaft 26 to the teeth 29 in a radial direction.
The eieend ohthelfirst &m 27 is provided with an engagement body 37,
which is located in the recessed portion 35 in the state where the stopper

31 gnggges%ﬁﬁﬁe%getﬁrib. Forlﬁgd\d ?e%u&%e????t giffoPtafnbe f1rst
maintained at a spegified raration angle,glatiye 10, the sacond.arm. 2928, 4
by the engagement of the teeth 29 and the stopper 31. When the first arm

27 is Yetatad tradirectionef aharrewd sifown é Bz & godhat the aayn a pin

plate 34 is
32. The stopper 31 is forced by a spring 33 in the

direction in which it engages with the teeth 29.

A cam plate 34 is rotatably attached to the pivot
shaft 26. A recessed portion 35 and a projected
portion 36 are formed on the circumferential surface of
the cam plate 34 at a predetermined distance
therebetween along a circumferential direction. The
distance from the pivot shaft 26 to the projected
portion 36 in a radial direction is longer than the
distance from the pivot shaft 26 to the teeth 29 in a
radial direction. The one end of the first arm 27 is
provided with an engagement body 37, which is located
in the recessed portion 35 in the state where the
stopper 31 engages with the teeth 29.

As a result, the first arm 27 can be maintained at
a specified rotation angle relative to the second arm
28 by the engagement of the teeth 29 and the stopper
31. When the first arm 27 is rotated in a direction of

an arrow B shown in FIG. 6, so that the cam plate 34 1is
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9 moved in association with this rotation by means of the engagement

body 37 which is in contact with one end of the recessed portion 35, the
stopper 31 runs on the projected portion 36 of the cam plate 34 and
disengages from the teeth 39. Consequently, the first arm 27 can be free

to rotate in a direction opposite to the arroyy. The first arm 27 can be
rotated in the direction opposite to the arrow B until the engagement body

37 abuts on the other end of the recessed portion 35 to 10rotate the cam
platend4 and the stopper 3t issremaved fromdhe projected portione36G.6f of the
the cam plate 34 and engaged with the teeth 29, that is, until the first arm

27 S REEAtRIN hBAZohtaltothé GRcdrid aFm 28N TRGS, thé Hingene end of
mec@%réisryescﬂsasllo thgrrg%ablg 515r men}ber 17 to%r' e relative to g}le
fixed Tod memper 18 at a specified angle relativets e fixed rod member ©

18 apd alsotodurnfatfrom thesraised peSitign. As shawn in EIGS 3 aBd gages

4, felt sheets 41 are laid 200n the upper and lower surfaces of the spring
unit 5xTime perpheraltporiéns of eactefelteshieety41 isfoldedtobwapn 27 can
around the frame wire 14, and retained to the frame wire 8 by a clip, which

is noP ShOWAA REdING'CIoth 43lisStacketdn e felPBRE&(#1 SSlaid 6n =7+ Ov -
ﬂm|OWer&¥ﬁge§g£%%sgqggy@ﬂgaxh%e rotated in the direction

opposite to the arrow B until the engagement body 37
abuts on the other end of the recessed portion 35 to
rotate the cam plate 34 and the stopper 31 is removed
from the projected portion 36 of the cam plate 34 and
engaged with the teeth 29, that is, until the first arm
27 1s substantially horizontal to the second arm 28.

Thus, the hinge mechanisms 21 allow the movable
rod member 17 to rise relative to the fixed rod member
18 at a specified angle relative to the fixed rod
member 18 and also to turn flat from the raised
position.

As shown in FIGS. 3 and 4, felt sheets 41 are laid
on the upper and lower surfaces of the spring unit 5.
The peripheral portions of each felt sheet 41 is folded
to wrap around the frame wire 14, and retained to the
frame wire 8 by a clip, which is not shown.

A holding cloth 43 is stacked on the felt sheet 41
laid on the lower surface of the spring unit 5. The
holding cloth 43 has a rectangular shape, which 1is

fully larger than the plane figure of the spring unit
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holding cloth 43 has a rectangular shape, which is fully larger than the

plane figure of the spring unit 10 5, and the peripheral portion thereof

extends out from the peripheral portion of the spring unit 5. As shown

in FIG. 4, the peripheral portion of the holding cloth 43 extended from the
peripheral portion 5 of the spring unit 5 is wrapped around the movable

rod member 17 and the fixed rod member 18 provided in the peripheral

portion of the spring unit 5, from an inner part to an outer part, and

returbed tnthetpesipberal postiarn ofdbe tawer sixtacef the: springuritd. from
10The part of the holding cloth 43, which is bent toward the inner part of

the nidvabREfOERERDEr 27 HnE the fiked F6d Aiehitier 18} i fixed to the

frame wire 14 on the lower SL%FGJI?%/ clip (not shown) together with, the
B R Y A oI A R E the

end portion of the telt shaet

is beptfrem,ihe iner paitiodhe outer party, isfixedtotbe framerwire 14,0m on
the upper side by the clip (not shown) together with the aforementioned

part lbenttbwartktherignerrpdrt. Asis resudtpthecmevable dod neemigeralyle rod
and the fixed rod 20member 18 are integrally held to the spring unit 5 b

the pBRPR&AI PArtiBRSf HehdriifReidthhdrembagindd tirmbialse réé‘ the

NS ST MoVl fod momber 176 conted bt LRGP nner
part to an outer part, and returned to the peripheral
portion of the lower surface of the spring unit 5.

The part of the holding cloth 43, which is bent
toward the inner part of the movable rod member 17 and
the fixed rod member 18, is fixed to the frame wire 14
on the lower side by a clip (not shown) together with
the end portion of the felt sheet 41. The part of the
holding cloth 43, which is bent from’the inner part to
the outer part, is fixed to the frame wire 14 on the
upper side by the clip (not shown) together with the
aforementioned part bent toward the inner part. As a
result, the movable rod member 17 and the fixed rod
member 18 are integrally held to the spring unit 5 by
the peripheral portion of the holding cloth 43.

Since the movable rod member 17 and the fixed rod
member 18 are integrally held to the spring unit 5,
when the movable rod member 17 is rotated at a
specified angle relative to the fixed rod member 18,

the first spring unit portion 7 of the spring unit 5

follows the rotation. As a result, the first spring
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25 specified angle relative to the fixed rod member 18, the first spring unit
portion 7 of the spring unit 5 follows the rotation. As a result, the first
spring 11 unit portion 7 can be bent upward at the specified angle relative
to the spring unit 8. Moreover, since the peripheral portion of the holding
cloth 43 is wrapped around the rod members 17 and 18, the rod members
17 and 18 are prevented from directly hitting on the coil portions 11 of the
spring units 7 and 8 and generating a metallic sound. Further, the
movabie fogh member andthe fixed wes mearmpher-18 are aanggsecified
substantially like U shapes 10surrounding the spring unit portions 7 and 8

. on theltBree dides thhesefore, the novablwrothmentber 1Y areake fixegince

rod member 18 prevent the spring unit_portions 7_and 6 from twisting in
the Wit CHSEH G o artictiany Wrenthe movaie fod Aenberizie s

raiseg 1, with thefirshspringsunit pertion 7, he, Frisedsfirst spring, g

unit 7 is liable to twist in the width direction. However, the movable rod
membemnbé psevehtsthe thastange As ishroamtiad=1Gr Spsitehcerst44/ nmadet ing

of cloth or 20resin sheets are attached by means of clips 45 to upper

side<°f thBSirsthting Uit igohtfont 7 afd the Setdid Barint diiepdrtisR B, & and

whic g%cgr%%cfnother Witr% glelgap 9 Otﬂgr&between. Therefore, when the

first spring unit pogftign s ralsecf the side of the first spring 25 unit
portion 7 andthe sigle,of the seepndspringunih Barion &are preventeded rod

from directly hitting on each other and generating a metallic sound.
member 18 are arranged substantially like U shapes
surrounding the spring unit portions 7 and 8 on the
three sides. Therefore, the movable rod member 17 and
the fixed rod member 18 prevent the spring unit
portions 7 and 8 from twisting in the width direction.
Particularly when the movable rod member 17 is raised
along with the first spring unit portion 7, the raised
first spring unit 7 is liable to twist in the width
direction. However, the movable rod member 17 prevents
the twisting.

As shown in FIG. 3, silencers 44 made of cloth or
resin sheets are attached by means of clips 45 to upper
sides of the first spring unit portion 7 and the second
spring unit portion 8, which face each other with the
gap 9 therebetween. Therefore, when the first spring
unit portion 7 is raised, the side of the first spring
unit portion 7 and the side of the second spring unit
portion 8 are preventéd from directly hitting on each

other and generating a metallic sound.
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Two resilient sheets 46 are stacked on the felt sheet 41 on the upper side
of the spring unit 5, whereas one resilient sheet 46 is stacked on the
holding cloth 43 on the lower side thereof. Thus, the 5resilient sheets 46
on the upper side of the spring unit 5 is thicker than that on the lower side.
The stacked body made of the spring unit-5,and the resilient sheets 46 is
covered with an exterior body 47. As shown in FIGS. 3 and 4, the eXterior
body 47 10has an upper end portion 48 covering the upper surface of the

spring unit Spadowes end pettian4Q eaveringsthe lewerswiacsthereofrelc
and a side portion 50 covering the peripheral surface thereof. Each of the
end portietis 48 apid 49 @ndiheeside paetiont50 has ansimeedaydred,
structure, which is made of a front sheet, a back sheet and a resilient

sheet B&RGRIRhEY thereBetveeht TRE Petiphdrat Portions 6F the’Bnd ©

portiens; 48 and 49.arg integrally.sewn on, the upper anddowerendggfthe e
side portion 50 with a tape edge 51. 20As shown in FIG. 1, an operating

member 53 tormed o attapd tnemberrshapeddike 4heltettef Of iszattachedg
to an end of the exterior body 47 corresponding to the first spring unit 7.

One Bhd bf the' Sperating fferbér58-seviToftbthe Rilfer stirfite of the

exterior The stacked body made of the spring unit 5 and the

resilient sheets 46 is covered with an exterior body
47. As shown in FIGS. 3 and 4, the exterior body 47
has an upper end portion 48 covering the upper surface
of the spring unit 5, a lower end portion 49 covering
the lower surface thereof, and a side portion 50
covering the peripheral surface thereof. Each of the
end portions 48 and 49 and the side portion 50 has a
three-layered structure, which is made of a front
sheet, a back sheet and a resilient sheet sandwiched
therebetween. The peripheral portions of the end
portions 48 and 49 are integrally sewn on the upper and
lower ends of the side portion 50 with a tape edge 51.
As shown in FIG. 1, an operating member 58, formed
of a tape member shaped like the letter U, is attached
to an end of the exterior body 47 corresponding to the
first spring unit 7. One end of the operating member
58 1s sewn onto the lower surface of the exterior
member 47, a middle portion is sewn onto the side
surface thereof, and the other end is extended on the

upper surface thereof. With this structure, when the
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25member 47, a middle portion is sewn onto the side surface thereof, and

the other end is extended on the upper surface thereof. With this

structure, when the 13 operating member 58 is pulled up, the hinge

mechanism 21 is operated to raise a part of the first spring unit portion 7,

that is, the one end portion la of the mattress apparatus 1. 5In the

mattress apparatus 1 as described above, the movable rod member 17

and the fixed rod member 18 are respectively formed integral with the first
springpiita-and thessecond=pring umit18 indha peripherah pagiomefdheni sm
spring unit 5. The movable rod member 1017 and the fixed rod member

18 arérofataldle ardiem Beohéld @t spaeified rotatiohcantle by nigansnsf unit

the hin(g;retmecha7ni3thlAé A Th&r{efore, when the one end Qortion la %n
the IShgitudinal ditection of 1he matiress SppatatRr s 15 raised’ theé €

hingg mechanisms 21 operates {0 rise the one end portion la, that is, the
first spring unit portion 7, along with the movable rod member 17, and held

at a specifietirangtecasishawe 4 FE b ddhussthe ene erd pottiondagdbove,

the mattress apparatus 1 can be bent 20upward As a result, since the

userEﬂﬁ;@ﬁﬁ%ﬁ%ﬁtﬁﬁﬁ member 17 and the fixed rod member 18
are respectively formed integral with the first spring
unit 7 and the second spring unit 8 in the peripheral
portion of the spring unit 5. The movable rod member
17 and the fixed rod member 18 are rotatable and can be
held at a specified rotation angle by means of the
hinge mechanism 21.

Therefore, when the one end portion la in the
longitudinal direction of the mattress apparatus 1 1s
raised, the hinge mechanism 21 operates to rise the one
end portion la, that is, the first spring unit portion
7, along with the movable rod member 17, and held at a
specified angle as shown in FIG. 1. Thus, the one end
portion la of the mattress apparatus 1 can be bent
upward.

As a result, since the user lying on his/her back
on the mattress apparatus can keep a comfortable
posture with the head raised owing to the one end
portion la, he or she can read or watch television in
the lying posture.

Since the one end portion la has the operating

member 58, the user can easily pull up the one end
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on the mattress apparatus can keep a comfortable posture with the head
raised owing to the one end portion la, he or she can read or watch
television in 25the lying posture. Since the one end portion la has the
operating member 58, the user can easily pull up the one end portion la
by means of the operating member 58, whep the one end portion la is to
be raised. In other words, the operating member 58 makes it easy to
perform the operation of raising the one end portion la of the S5mattress

apparaius 1omhe first Spring unit portione7 previded attheLonsendss, when
portionof the mattress apparatus 1 is separated from the other portion,

i.e., thbsecord spiingpanit poriohd dfthéanattress apparatusih. ¢0her
Therefore, high resistance is not substantially applied when the one end

portiSPE B thé AatfBES Apgal e RS histd. NF& Spedifiedifyy singe Perform
the sping Qiyg&eéjti@&lt@éw?asféi@ﬂ%néth%org%s £And8.1he dofinst o the
spring unit portion 7 is raised without bending

mattress apparatus 1.

The first spring unit portion 7 provided at the
one end portion la of the mattress apparatus 1 is
separated from the other portion, i.e., the second
spring unit portion 8 of the mattress apparatus 1.
Therefore, high resistance is not substantially applied
when the one end portion la of the mattress apparatus 1
is raised.

More specifically, since the spring unit 5 is
divided into the two spring unit portions 7 and 8, the
first spring unit portion 7 is raised without bending
the spring unit 5. Therefore, the operation of raising
the first spring unit portion 7 can be easily pérformed
with weak force.

Accordingly, even when the user is in a position
of lying on the mattress apparatus 1, he or she can
pull the operation member 58 with one hand while
ralsing the head, or by directly raising the one end
portion la of the mattress apparatus 1 with one hand.
Thus, the mattress apparatus 1 1s easy and convenient
to use. The user can rotate the one end portion la
without getting down from the mattress apparatus 1.

As described above, since the spring unit 5 is
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the spring unit 5. Therefore, the operation of raising the first spring unit
portion 7 can be easily performed with weak force. Accordingly, even

when the user is in a Position 200f lying on the mattress apparatus 1, he

or she can pull the operation member 58 with one hand while raising the
head, or by directly raising the one end poytion la of the mattress
apparatus 1 with one hand. Thus, the mattress apparatus 1 is easy and
convenient 25to use. The user can rotate the one end portion la without
getting dowadronhthe matressappasatus dg Astescribethabeve; sineeond
the spring unit 5 is 15 divided into the first spring unit 7 and the second
springRUnit 8] thé dhe end PortiGi R 6MAe Pratiress apparafustésn pattress
raised with sucostantraily no resistancge. 5 oremgasrtthe twglr?silient

sheets 46 are T abl

Stackéd' ork? a ﬁoarﬁgn above the divided rﬁ)%Jr’tlon Betiwéen the

first springunitpartion 7 and the second spring unit portion 8 for

reinforcement. Therefore, a part of the user's body, for example, may not

easily fall inXler ¢0gap 9 betweéew therfirst Springrunitipertion Ftard-thestacked
second spring unit portion 8. Consequently, although the spring unit is

dividea irfto B first Bprirnf ifiit pBRioT 7 ARG thePSecoha s phiRg I~ the

pom%qgsmespring unit portion 7 and the second spring unit
portion 8 for reinforcement. Therefore, a part of the
user’s body, for example, may not easily fall in the
gap 9 between the first spring unit portion 7 and the
second spring unit portion 8. Consequently, although
the spring unit is divided into the first spring unit
portion 7 and the second spring unit portion 8, the
performance of the mattress apparatus 1 i1s kept high.

When the one end portion la of the mattress
apparatus 1 is raised, the two resilient sheets 46 on
the portion above the divided portion between the first
spring unit portion 7 and the second spring unit
portion 8 are bent. Therefore, the one end portion la
of the mattress apparatus 1 may not be easily bent
because of the resistance generated by the bending of
the resilient sheets 46.

However, when the one end portion la of the
mattress apparatus 1 is raised, if resistance 1is
generated by counterforce due to the bending of the
resilient sheets 46, the hinge mechanism 21 slides

relative to the fixed rod member 18 because of the
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performance of the mattress apparatus 1 is kept high. 15When the one
end portion la of the mattress apparatus 1 is raised, the two resilient
sheets 46 on the portion above the divided portion between the first spring
unit portion 7 and the second spring unit portion 8 are bent. Therefore, the
one end portion la 200f the mattress apparatus 1 may not be easily bent
because of the resistance generated by the bending of the resilient sheets
46. However, when the one end portion la of the mattress apparatus 1 is

raisedelf 1esistanee isrgenesatedhyceounterforee eiieda the banding oftheow A
resilient sheets 46, the hinge mechanism 21 slides relative to the fixed rod
member I8 bec&use dfthet16 Fesistafce intthe difeetion fiidaied Witht

the arrow A in FIG. 6. In other ords the first spring unit ortlon 7 slides,
relatVE 15 2 sekond Spig UIEHoHIh 8° * KocordiRgH, terrbartancs

relidtabca’
genefated by;the bending of the resilient sheets 46 is reduced. The first
spring unit portion 7 can be bent upward wih relatively weak force also for
this reason. &G oz shaws @, second embicdimentotthedqresent by the

bending of the resilient sheets 46 is reduced. The
first spring unit portion 7 can be bent upward with
relatively weak force also for this reason.

FIG. 7 shows a second embodiment of the present
invention. In this embodiment, two resilient sheets 46
are stacked on each of the upper and lower surfaces of
the spring unit 5. 1In addition, a belt-shaped
reinforcement resilient member 53 is inserted in the
gap 9 between the first spring unit portion 7 and the
second spring unit portion 8 along the entire length of
the width direction of the spring unit 5.

The upper and lower ends of the reinforcement
resilient member 53 are fixed by an adhesive to the
felt sheets 41 on the upper and lower surfaces of the
spring unit 5. Therefore, the reinforcement resilient
member 53 is prevented from slipping or falling out of
the gap 9.

With the above structure, the regions of the
mattress apparatus 1 above and below the gap 9 are
reinforced not only by the two resilient sheets
provided on the upper and lower surfaces of the spring

unit 5 but also by the reinforcement resilient member
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10invention. In this embodiment, two resilient sheets 46 are stacked on
each of the upper and lower surfaces of the spring unit S. In addition, a
belt-shaped reinforcement resilient member 53 is inserted in the gap 9
between the first spring unit portion 7 and the 15second spring unit portion
8 along the entire length of the width direction of the spring unit 5. The
upper and lower ends of the reinforcement resilient member 53 are fixed
by an adhesive to the felt sheets 41 on the upper and lower surfaces of

the 29 spaing it Therefeee, dhg reinforsaraent resitieniopemben g3 iswer
prevented from slipping or falling out of the gap 9. With the above

structige, thegagionsoftite 46. mattress apparatus 1 above and below

the gap 9 are 25reinforced not only et;%the two resilient sheets prgvided on

the upper antd oier Shiftacdd of the SPRRG Tt S Blt Als& By the T the user’s
reinforgepentesiient megaher 1,53 disnosed:fn the,gan 9 besweenthe.

upper and lower resilient sheets 46. Therefore, it is ensured that a part
of the>-ueertsnhedy maymot defoimdhe nesikentsheets. 46 and be

FIG. 8 is a third embodiment of the present
invention. In this embodiment, the felt sheets 41 laid
on the upper and lower surfaces of the spring unit 5
are cut at the portion of the gap 9 between the first
spring unit portion 7 and the second spring unit
portion 8. The cut parts of the felt sheets 41 are
respectively wrapped around the upper and lower side
portions of the first spring unit portion 7 and the
second spring unit portion 8, and held thereto by clips
42. Thus, the felt sheets 41 produce a silencing
effect for preventing the sides of the first spring
unit portion 7 and the second spring unit portion 8
from directly hitting-on each other and generating a
metallic sound.

Further, the two resilient sheets 46 laid on the
upper surface of the spring unit 5 is connected to the
resilient sheet 46 laid on the lower surface of the
spring unit 5 by a cord-like connecting member 55 in
the gap between the first and second spring unit
portions 7 and 8. An indication member 56, such as a
button, is connected to the end of the connecting

member 55 projected from the upper surface of the
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5prevented from falling in the gap 9. FIG. 8 is a third embodiment of
the present invention. In this embodiment, the felt sheets 41 laid on the
upper and lower surfaces of the spring unit 5 are out at the portion of the
gap 9 between the first 10spring unit portion 7 and the second spring unit
portion 8. The cut parts of the felt sheets 4l;are respectively wrapped
around the upper and lower side portions of the first spring unit portion 7
and the second spring unit portion 8, and held thereto by clips 1542. Thus,
the feltsheets 41 preduceta silencing effect for preventing the sides of the
first spring unit portion 7 and the second spring unit portion 8 from directly
hitting on eahothérghdederierating 8 fietaftic se0Ad. 20Furties, thedwportion
resilient sheets 46 laid pn the upper surface of the spring unit 5 is
connzgtea fo %%]ee r&ﬁ?%gnifgﬁésetg I%ﬁ]afc%ﬁl %h(cal lower %ﬁﬁ%ceuglw t%reds’pri%%e

unit 2-by, aLord-like genpacting Mmeypber 5% in thegaphetweenthe fisstts 46

and second spring unit 25portions 7 and 8. An indication member 56, such
as a buttarkdsi comnected tootherenslaftheeconhecting mpmbeg 556nit 5 from
projected from the upper surface of the 18 mattress apparatus 1.

rising up.-

Moreover, since the indication member 56 connected
to the connecting member 55 is provided on the surface
above the gap 9, the portion to be bent in the one end
portion la of the mattress apparatus 1 can be
discriminated at first sight because of the indication
member 56.

In the third embodiment, the holding cloth 43 to
hold the movable rod member 17 and the fixed rod member
18 is not provided on the lower surface of the spring
unit 5. 1Instead, the movable rod member 17 and the
fixed rod member 18 are connected by the hinge
mechanism 21 so as to form a rectangular shape, which
is slightly smaller than the plane figure of the spring
unit 5. As a result, the movable rod member 17 and the
fixed rod member 18 are integrally connected to the
spring unit 5.

In the embodiments described above, only one end
portion of the spring unit can be raised. However, the
spring unit may be configured such that the other end
portion thereof can also be raised in the same manner

as the one end portion. With this structure, the user
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With the above structure, when the one end portion la of the mattress
apparatus 1 is bent upward, the connecting member 55 prevents the
resilient sheets 46 stacked on the upper surface of the spring unit 5 from
rising up. Moreover, since the indication member 56 connected to the
connecting member 55 is provided on the syrface above the gap 9, the
portion to be bent in the one end 10portion la of the mattress apparatus 1
can be discriminated at first sight because of the indication member 56.

In the thircbesbodiment, dhe hoiding cloth 43 tasheldithe mavablerodbnly the
member 17 and the fixed rod member 1518 is not provided on the lower
surfalce ®f thaispringaumitB.anstead, Hrerrmovable rod Frenber k7 and gred
fixed rod member 18 are connected by the hinge mechanism 21 so as to

form BYeEtahGular Shape, WHIBH iS'SIGHHS sratigFthaAthe plarefigiie ot
the spring, 20unit 5. &S g fesulL t@%&og@ﬁ@gr{ngmb@w Bngdhe fixed
rod member 18 are integrally connected to the spring unit 5. In the
embodiments described abovenenly ione enejarten of theyspring unit can
be raised. However, the 25 spring unit may be configured such that the
other end pdrfi6e Hiete6k deth 4186 beraredin iHeVsdhe PRanridt astRE 1N
one %nd. Qor}ign.d\/i\/\i;tgé%ig s;tiru%ur%hthetusgr tlgsl ing on thrcleir]gattresgion and
apparzﬁ[is can raise not only?he head but &is6 th Foo?%o?ﬂon ahd ﬁeep
the raised pestyres This-structuresis effestive in regeveringframdatigue-etq by
the foot portion or the like.

the hinge mechanism with a predetermined gap

therebetween. Therefore, when the one end portion of
the spring unit is bent upward, the spring unit does
not cause bending resistance. Accordingly, the bending

operation can be performed easily with weak force.
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Industrial Applicability According to the present invention, the spring
unit is divided into the first spring unit portion and the second spring unit

portion, which are connected by the hinge mechanism with a MCSLLP

predetermined gap 10therebetween. Therefore, when the one end portion
of the spring unit is bent upward, the spring unit does not cause bending
resistance. Accordingly, the bending opération can be performed easily
with weak force. MCSUP 20 AIM§ 1. @r?iat[\ge%s apparatus characterized
by comprising: a spring unit having a first spring unit portion Located in
one end portiwnmia adesgitudipaldicection anglra second, SpIiNgURILRYEHOR i ng :
located in a portion except the one end portion in the longitudinal
directiod, thefirstspiingunigcrtion andithe seesnd sprikg Uhitporioron

eing arranged with a predetermined gap therebetween; a movable
roacmeglr% ergfbrron%% iﬁt%grﬁﬁ/rv%ﬁﬁ?hegﬁrs?s%roiﬁlégﬁﬁﬁl%]bﬂﬁ)% ﬁga?sctto]non and
hoth é‘@@@dnﬂa‘é‘igm;dlﬁ%%tprﬁgfﬂ!?@JEStl%E‘Qé@itil?morgoﬂ;ortiaoﬁ?(eéjx@éipt
member formed integrally with the second spring unit portion at least on
botk sides inadwidthr directiomoftthe second sprng aihitqortart 1 org hinge
mechanism which connects the movable rod member to the fixed rod

member, And R Eonfighred b rotite #6 movabRerot Hefibet Flative-to
e et ot P 0 ok speled ain s g e
therebetween;

a movable rod member formed integrally with the first
spring unit portion at least on both sides in a width
direction of the first spring unit portion;

a fixed rod member formed integrally with the second
spring unit portion at least on both sides in a width
direction of the second spring unit portion;

a hinge mechanism which connects the movable rod
mempber to the fixed rod member, and is configured to rotate
the movable rod member relative to the fixed rod member and
hold 1t at a specified rotation angle;

a resilient sheet stacked on at least an upper surface
of upper and lower surfaces of the spring unit; and

an exterior body covering a stacked body made of the
resilient sheet and the spring unit,

wherein a side of the first spring unit portion and a
side of the second spring unit portion, which face each
other with the gap therebetween, are covered with silencer

members that prevent the sides from hitting on each other
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of upper and lower surfaces of the spring unit; and  an exterior body
covering a stacked body made of the resilient sheet and the spring unit,
wherein a side of the first spring unit portion and a 25 side of the second
spring unit portion, which face each other with the gap therebetween, are
covered with silencer members that preyent the sides from hitting on each
other MCSUP and generating a sound. 2. The mattress apparatus
according to claim 1, charactgrized in that resilient sheets are provided on
both the upper and lower surfaces of the spring unit, and the 5 resilient
sheet on.theippensurfaesis thigker thanstheaesitientsheet onthe tfower
surface. 3. The mattress apparatus according to claim 1,
charadteriged 7 that fedifiert shegislarbrobitRe ch Béth the eppeeanen both
t%wer surfaces gfjthfosmpgpg unit ang a % retiﬂfeor%ement resirliggt mgrmape{ o

MCSLLP

T )
Hl%hu revents the resilient sheefs from eformlnggrlftloriﬁe%ap is provide

incEne gap bebweean thefirshspringonit partionand;thesecond sprRg Nt e
portion. 4. The mattress apparatus according to claim 1,
resilient sheet on the lower surface.

3. The mattress apparatus according to claim 1,
characterized in that resilient sheets are provided on both
the upper and lower surfaces of the spring unit, and a
reinforcement resilient member which prevents the resilient
sheets from deforming into the gap is provided in the gap
between the first spring unit portion and the second spring
unit portion.

4. The mattress apparatus according to claim 1,
characterized in that resilient sheets are provided on both
the upper and lower surfaces of the spring unit, a part of
the resilient sheets that cover the gap between the first
spring unit portion and the second spring unit portion are
connected to each other by a connecting member, which
prevents the resilient sheet covering the upper surface of
the spring unit from rising up when the first spring unit
portion is rotated upward relative to the second spring
unit portion.

5. The mattress apparatus according to claim 1,
characterized in that the hinge mechanism has a first arm

and a second arm, which are connected such that they are



15 characterized in that resilient sheets are provided on both the upper

and lower surfaces of the spring unit, a part of the resilient sheets that

cover the gap between the first spring unit portion and the second spring MCSLLP
unit portion are connected to each other by a connecting member, whi.ch

20 prevents the resilient sheet covering,the upper surface of the spring

unit from rising up when the first spring unit portion is rotated upward
elative.to.the seeqnd spring unit poftion; o 5 e PAtIess APPALAIUS; £ e q
according to claim 1, 25 characterized in that the hinge mechanism has a

first arm@and=ar géegnd-amn, Wwhich arecohnected such thatdheyare fixed to
MCSLLP 22 rotatable relative to and held to each other at a specified

FOHEtiGIPARGIES the fit sEATRR BEIng Contectet afd ikEdtc*iHE mavable $éddably

member, while the secand arm being, sijdaply connected to the fixed rod
member. 6. The mattress apparatus according to claim 1,

characterizediin that arpart of theexteriorsbedy-whigh correspends o the
first spring unit portion has an operating member to raise the first spring
Ghit periohByzeperaling i hingeanéctednisie exterior body which
corresponds to the first spring unit portion has an

operating member to raise the first spring unit portion by

operating the hinge mechanism.



