WD 2011/ 128058PCT/ EP2011/ 001798 PULL- DOAN BED ASSEMBLY The present

i nvention relates to a pull-down bed assenbly for a double bed. Pull-down
beds are wQenariaBisg constituted by a piece of furnitureprPChaP2condeEdhns a
tilting frame, which constitutes the bedspring. 5The bedspring is generally
constituted by a structure nade of welded steel tubes, which includes
rotation pivots provided with springs which are adjustable as a function of
t he | oad. The bedspring generally has two resting feet and brackets
for fixing thepuedsownN BeprAspEmely 10The bedspring also has a mattress
retainer and normally a springing systemw th [ am nar wood slats inserted

i n adapt ed seaf: hecpfeielmtemlvemtgmtratateaHb aneuittoven loed agsenibbdfopaidogble bed.

Pul | - down beds, or c;/ beds, are comrercially available since the early
1900s and nanyPéFl"IdPé’Pe*Pﬁ Ss@ieugenaraly opnshituiesh8y iBiere f dHEnitum that seatains a

| mprovenen h ave be n,15 r time. An i nportant requirenent
oppa pul | h@ﬁﬂ BEE: ™ Cpocoﬁgﬂg%ﬁgl?? Eﬁf pv'Bgy sturdy and ;nejl I abl e ang to
ensure its | OC*fhggaeBQ%:th & ééﬁ%ré?l?rdoﬁ&%t%h 108 il &lre ifn%elb‘f%ve‘r’a%dastQ@lCEubé‘é‘d
when it is clos he vertical posit t her 1 nportant

requi r emeniwhizh iacipded rotistion giasds povidedesithuspeings sihigh aemma a8 @ahetiini ofn,
whi ch does not force the user to nake excessive efforts. Anot her

f undanent athelegdi renent of a pul | -down bed is that it should occupy a

limted space cause this t of furniture u eed where
Lval | oot P aoe ARe BaiRning, gendrall Ras WO Pesting Tapf aid Brackel tof Gonadhe "Wooden

structure g@ rea:fan%ﬁnsuum ively sinple, is space saving, is 25easy to

operate an ie sane tinme sturdy and reliable. Commercial ly
avai | ahp e pul | THewWdBEHy biBo fragta ﬁfaﬁréé@'rbféﬂe‘x‘ atnG Adthialy EBé?:terinb éygt%nﬁmﬁe
cited requirenments sinmultaneously. convent.i onal pul I'-down beds

ar e gener aldminare svogdediatso insertedpih adapted Igealm dfhbevtangltmmmmcdnee'fbérqa@mﬂheon,
and to be |lowered into the horizontal position, for use as a bed, 30when
required. bedspring.

* Pull-down beds, or Murphy beds, are commercially available since the early 1900s
and many different structures with constructive and functional improvements have been
15  proposed over time.

An important requirement of a pull-down bed is to be constructively sturdy and
reliable and to ensure its locking both in the horizontal position, for use as a bed, and
when it is closed in the vertical position.

Another important requirement of a pull-down bed is to ensure a simple and easy

20  actuation, which does not force the user to make excessive efforts.

Another fundamental requirement of a pull-down bed is that it should occupy a
limited space because this type of furniture is used indeed where the available space is
limited.

It is difficult to provide a structure that is constructively simple, is space saving, is

25  easy to operate and is at the same time sturdy and reliable.

Commercially available pull-down beds in fact are unlikely to fully meet all the
above cfted requirements simultaneously.

' Also, conventional pull-down beds are generally designed to be kept normally in the
vertical closed position, and to be lowered into the horizontal position, for use as a bed,

30  when required.
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di scl oses a pull down bed wherein the bedspring is normally contained in a
cabi net awmod prions@ded with a spring assisted tilting meclremieepe11/001798
US2008/ 163421 di scl oses a piece of furniture including a Miurphy bed
conprising a spring tilting mechanism 5The ai mof the present invention is
to provide a pull-down bed assenbly that,in the horizontal position
constitutes a normal doubl e bed and when necessary can be |ifted and

arranged in tipfE_y834408alisdRAesta SUN-down bed\/\voﬁé}ém th@%e&gﬂma @ﬁoml@ cBhiEinedn
object of the invention'is to provide a pull-down b assenbly constituted

by a sel f irsappbinét argl mbvided with.a émmgfasmsfeelmltmigjrsecthaofsm he invention is to
provi de a pull-down bed assenbly in which all the notion control mnechani sns
are conpl et el WS?@H&@@B@% flisglieses gipiece of furnijuredngluding ailfiweby bed comprigivgat i on
Is to provide ﬂg E‘o that ensures the stability of both the vertical
posi tion A9 ”%WF 'H%/'H posi ti on. A further object of the

i nvention is t \V : ) t e !ﬁ%e ion
to the5 ot her sT?'rrp i df‘ri]#‘\;e grraéss@ﬁﬁﬁm%m urt 8% ol'lgpal&'ﬁ1 B&P ro ”%e an’
assenbly hbazorital p@embhebnamutby aM&ﬂé%ﬁub@@b@Wﬂheﬁ nacésvsaﬂytdeel tenAed-and

A further object of the present invention is to. provi de a structure which,

by virtue avfhngedinghe vegdigalarosidionst ruct i ve characteristics, is capable of
giving the greatest assurances of 20reliability and safety in use.

This ai m and tMEB¥RtherzFoRe REHISHBIM: ANODiRGt SRngiMYentg sl REevide.? Pafidarehed
ner el by BSRREH DA PR oo 25 claled i the
bet t engappar enf fuftheMdkj8& d#ﬂ%fnkz@ﬁtldms@é pwvﬁ%% bﬁ!ﬂd&Wﬁ bB@las&arfbiyH WRich all
enbodi nents of the invention, ‘illustrated by wa
the motion control mechanisms are completely concealed from sight.
A further object of the invention is to provide an assembly that ensures the stability
of both the vertical position and the horizontal position.
A further object of the invention is to provide an assembly that can be moved from
15 one position to the other simply and easily.
A further object is to provide an assembly that is aesthetically pleasant and
occupies a limited space.
A further object of the present invention is to provide a structure which, by virtue of
its particular constructive characteristics, is capable of giving the greatest assurances of
20 reliability and safety in use.
This aim and these and other objects which will become better apparent hereinafter
are achieved by a pull-down bed assembly as claimed in the appended claims.
Further characteristics and advantages will become better apparent from the
description of preferred but not exclusive embodiments of the invention, illustrated by way
25  of non-limiting example in the accompanying drawings, wherein:
Figure 1 is a perspective view of the pull-down bed assembly, according to the
present invention, shown in the open position;
Figure 2 is e perspective view of the pull-down bed assembly shown in the vertical
position;

30 Figure 3 is a front view of the assembly shown in the vertical position;



250f non-limting exanple in the acconpanyi ng draw ngs, wherein:

Figure 1 is a perspective view of the pull-down bed assenbly, according to
t he presewd22nvesisson, shown in the open position; PETgP2@ 1201738 a
perspective view of the pull-down bed assenbly shown in the vertical
position; 30Figure 3 is a front view of the assenbly shown in the verti cal
position; WD 2011/ 128058PCT/ EP2011/001798 3 Figure 4 is a side view of the
assenbly shown in the vertical position; Figure 5 is a side view of the

assenbly showridpe 4h€ a RRfel Ve betheRREEMbY Bholwh G iHR V@rfichl BodiigH? Vi ew of the
assenbly shown 1 n the horizontal position; Figure 7 is a front view of the

assenbl y showfigune She abiatei view bitheEssemblyrshowhiigtheechdBizostabpdsitiomt, vi ew, in
enl arged scale with respect to the precedi ng ones, which shows the pivoting
regi on of t he FiawaBligaplaadew shihgrassamblyeshewniin e Rarizgatel pesition; Fi gure 9 is
aview, simlar to t.heupr{acedi gﬂgone b 1i howi.n%?the.rmé?bl e.frame in the
vertical posi tiBHe 7p¢ §fieat W oL the FSSEAPIN FNAWNJR e Romzopt PRSI gi on of t he
left part of tk tviedOiaFl LSy ' & |V Qa0
regi ondof ¢ he TUAREIEANoN e eriefoB pcalb il robR) K Bledrifotel Bhich?

pi voting rsAEwe thedbivdtitg regibh oPtielmevabldame SeHnyih the Betizdniap pbsitieh; Pl an vi ew
of the pivoting region of the right part- of the assenbly; Figure 14 is a
per spective viFigure® isleevipw simiamto thedressdtingobne baticstmwing thet mozatye franme in

enbodi nent _of the invention, shown in the open position; 15Figure 15 shows
t he assentf§/vesticalpesiipicedi ng figure during a first step of the lifting

Figure 10 is a front view of the pivoting region of the left part of the assembly;
10 Figure 11 is a front view of the pivoting region of the right part of the assembly;
Figure 12 is a plan view of the pivoting region of the left part of the assembly;
Figure 13 is a plan view of the pivoting region of the right part of the assembly;
Figure 14 is a perspective view of the pull-down bed assembly, according to a
second embodiment of the invention, shown in the open position;
15 Figure 15 shows the assembly of the préceding figure during a first step of the lifting
action for bringing the assembly to the closed vertical position;
Figure 16 shows the assembly during a further step of the lifting action;
Figure 17 is a perspective view of the pull-down bed assembly shown in the final
vertical position;
20 Figure 18 is a side section view of the assembly according to the second
embodiment, shown in the vertical, or closed, position;
Figure 19 is a side view, of the assembly of the preceding figure according to a
different section plane;
Figure 20 is a side section view, similar to the preceding one, but showing the
25 assemblyin the open horizontal position;
Figure 21 is a partially sectional front view of the assembly of the preceding figure;
Figure 22 is an enlarged side section view of the assembly according to the second
embodiment, shown in the vertical position;
Figure 23 is a side section view, similar to the preceding one, but showing the

30  assembly in the horizontal position;



action for bringing the assenbly to the closed vertical position; Figure 16
shows the assenbly during a further step of the lifting action; Fi gure
17 is a pEOpEC28058 vi ew of the pull-down bed assenbly REEP2011/001788 f i nal
vertical position; 20Figure 18 is a side section view of the assenbly -
according to the second enbodi nent, shown in the vertical, or closed,

posi tion; Figure 19 is a side view, 4of the assenbly of the preceding
figure according to a different section plane; Figure 20 is a

side section \Higwe 24 [¥ hPartidp fidhe vitivE oF eHeNBsstneoly RUbWHGOINE Néhe BE thebRissranbl y
I n the open horizontal position; Figure 21 is a partially sectional

front vi ewuppotie assenbly of the preceding figure; Figure 22 i's an

enl arged side section view of the assenbly according to the second

enbodi ment , sHdWei29 it R tor aectiopyiaw efthe assembly shomjngene side pkthg feple
section view, simlar to the precedi ng one, but show ng the 30assenbly in
the hori chr?tr’aI position; WD 2011/ 128058PCT/ EP2011/ 001798 4 Figure 24

s a partial (g Juliew alah BerspasElion shakslablaaae of the lateral

supports; Figure 25 s par top section view o assenbly show ng

one side of thwith esferehas to fifel gletidigdifes, theapyieddwrbed assepsisly a¥cordingWo @f firsthe
movabl e frane. Wth reference to the cited figures, the pull-down bed
assenbl y @speetdofrthe tiovention,r ganesallyedesigifatachby ithey eafeteppe nyamesalal, | cpmpsisey@at ed

Che. beds prANFDIRIATE B WUtk OTHTACS Fie BodSPANS 90 5 PNGlich o AR AT o B
define a %lugﬁ %deRﬁértésoﬁ’ de?mg‘@clioge&: ipgéificﬁw,?sho&vn ix\migq.ne tZhﬁﬁ Vvﬂ%ﬁ%g movable

10 frame 2 is substantially in a vertical position, and an open position, for use as a bed,
shown in Figure 1, in which the movable frame 2 is in the horizontal position and rests on
the ground by mea.ns of a feet bar 4. _

The movable frame or bedspring 2 is pivoted to the fixed frame 3 by means of a
pair of mounting plates 5, which constitute the fixed frame 3 together with connecting

15 cross-members.

Each shoulder 5 has an upright 7 provided with a seat for a rotation pivot, which is
integral with the movable frame 2.

The rotation pivots allow the rotation of the movable frame 2 about a rotation axis 8,
which passes through the pivots and is frontally arranged, with respect to the rear cross-

20 member 9 of the movable frame 2.

The movement of the movable frame 2 is controlled by a balancing system
constituted by a pair of springs 10 and 11, which are integral with the fixed frame 3.

Each spring 10 and 11 is connected to a side of the movable frame 2 by means of a
respective transmission mechanism 12.

25 ' The first spring 10, which is arranged in a horizontal position and is extended
transversely in the fixed frame 3, includes a fixed end 13, which is associated with the
fixed frame 3 by means of an adjustment screw 14, and a movable end 15, which is
connected to a first end of a cable 16 whose second end is fixed to the movable frame 2.

The second end of the cable 16 is fixed to an arm 17, which is integral with the rear

30  cross-member 9 of the movable frame 2.



10 frame 2 is substantially in a vertical position, and an open position,
for use as a bed, shown in Figure 1, in which the novable franme 2 is in the
hori zont avoposlii28@8 and rests on the ground by neans of paTiEPetliloar79st.

The novable frane or bedspring 2 is pivoted to the fixed frame 3 by neans
of a pair of nounting plates 5, which constitute the fixed frane 3 together
W th connecting 15cross-nenbers. Eagh shoul der 5 has an upright 7
provided with a seat for a rotation pivot, which is integral with the

novabl e frane The cable 16 is glited' 13t ﬁ’\bh@é‘oﬂlm%ﬁﬂeﬁd lagillE Y Qiith &f ricHd a®ik 1ighghd
novabl e frane 2 about a rotation axis 8, which passes through the pivots

and i s framquley yithrertarigeotal axis h9r espect to the rear cross-20 nenber 9 of

t he novabl e frame 2. The novenent of the novable frane 2 is controlled by a
bal anci ng systléfh Eepch piRG dy isa 3FaNgedinspriaigantab rastion 1andwis cextended

Lo Se or UehBvariy i B8tgd 3Ba, raralaL O3 AP BRI 2™ anemsaron. - oC O
mechanissm 12. 12aHagohd & ng>Pf h&9a KQ d%%‘%eﬁl}l(‘% rsgg&gselafee @tmglf&e@ffahe

position and is extende ransverse y int | Xe rame 3, 1ncludes a

fixed end 31, mebhsHf drsadissiMehts@ew Wil harid® nfoviisie éhtarms, @hiel isesecrid tam
adj ust nent screw 14, and a novable end 15, which is connected to a first

end of a disthlend pbawablec! 1Sewbose serdnientliik tixed to tlneumonebiamamefz ame 2. The

second end of _the cable 16.is fixed n ar his.integral w.th
the rear 30 ch&)’Esser"rB%QP &f Yie ¢ ﬂﬁéé%ﬁaétq“ﬁg]ﬁﬁ an ar 7, which Is integral "ith

2011/ 1280§|§ %?&Q%ﬂg&?@&tﬁe ovably?faf‘géagl e 16 is guided by neans of two

ul | eys: aoverti calovaRrs and a pulley with a horizontal
p y

axis 4. Tﬁaecamcw.ssgwéwb%éaﬁs%r Eﬁ@ﬁ@ﬂéy‘s”a%uh&f WRR R wrtigp akfsi o8 and
I s extended transversely in the Tixed frame 3, parall to the first spring

10. 5The saed.rphllepwuthga Hdtizbatal axi$ 1¥&d end 113, which |s associated with the

fixed franme 3 bi/ means of an adj ustnment screw 114, and a novabl e end 115,
whi ch is conndttheioren Rorzontal P@ﬁ'&i%Pf H‘%@BV@'&ﬁ@m%o@@ spEpghdOand 11sami xed

to the rmvaglet frame 2.
under tension.

The springs are sized so as to counterbalance the weight of the movable frame 2,

15  so that the lifting action of the movable frame is facilitated and requires only a minimal
effort.

The stability of the closed vertical position of the movable frame is ensured by the
traction force applied by the springs, which still allow to lower the frame without excessive
effort. ‘

20 The movable frame is covered by a panel 20 made of wood or other suitable
material and supports a bedspring, provided for example by means of slats, which are not
visible in the drawings and on which a mattress 30 rests.

The feet of the movable frame 2 are constituted by a U-shaped bar 4.

The fixed frame 3 is covered at the front by a casing 21 and at the rear by a

25  headboard 22.

The casing 21 is extended laterally beyond the contour of the movable frame 2 and
constitutes bedside tables which are integrated in the assembly. |

The headboard 22 has a box-like structure and contains an iron bar 6.

In practice it has been found that the invention achieves the intended aim and

30 objects.



The second end of the cable 116 is fastened to an arm 117, which is
integral with the rear cross-nenber 9 of the novable frame 2. 10The cabl e
116 i s guwoediibypsomans of two pulleys: a pulley with a wemrtare@l/oaxbs 118
and a pulley with a horizontal axis 119. In the open horizont al
position of the novable frane 2, the springs 10 and 11 are under tension.
The springs are sized so as to counterbakance the wei ght of the novable
frame 2, 15so that the lifting action of the novable frame is facilitated

and requires OfHeypw@l-dowH B&d ae&éably, equippedWih Bbadibié itdble PortioRs, i@l tkd to
vertical position of the novable tTrane is ensured by the traction force
appl i ed bypetpiaceshiniardpsipletadrdorst i |1 allow to | ower the franme w thout
excessive effort. 20The novable frame is covered by a panel 20 nmade of wood

or other suitdbl®erheizontal RAfitiony dher assembie Gepstitgs drrpfim@bdouble brdnd e

mht (ross aoreoatery s, BlaR GonlhenSinetice i el Ria e 1 ihlr i v

U-shapgd Qaiari tem hidded.Ne fixed frame 3 is covered at the front by a
casing 21 anad g‘tg styﬁe relar by a 25headboard 22. The casing 21 is

ext ended | at enghéry reeyed)dthehasseaitilptan e tlheedtn ahé evelrticipolitiontby directly
constitutes bedside tables which are integrated in the assenbly. The
headboar d grippingshe\woost prn& dhattoomensihe bedspriopnt ai ns an iron bar 6.

In practice it_has be found that the inyentjon achi eves the intend aim
and 300bj ects.The\ﬂﬁSEG‘%ﬂ% APISTNEPSBSENt Hyehiym Is seﬂ'SUPP°”'”91 by virtue o ﬂ‘e

weight of the headboard and of the casing, which are preferably made of wood, and by

10  virtue of the presence of the iron bar inserted in the headboard.

The wood superstructures, i.e., the panel 20, can be associated with the movable
frame 2 of the bedspring without the aid of hardware.

According to the present invention, the movement mechanism, the fulcrums and the
supports made of metal are not visible.

15 The spring-based balancing system is arranged in a rear position with respect to
the face of the bed, when the bedspring is in the vertical position, so that no additional
covering is needed to conceal it from sight.

Figures 14-25 show a second embodiment of the pull-down bed assembly
according to the invention, globally designated by the reference numeral 201.

20 The assembly 201 comprises a movable frame 202, which constitutes the
bedspring and is pivoted to a fixed fraﬁwe 203, in such a manner as to define a closed
position, shown in Figure 17, in -which the movable frame 202 is substantially in a-vertical
position, and an open position, for use as a bed, shown in Figure 14, in which the
movable frame 202 is in the horizontal position and rests on the ground by means of a

25 feetbar 204.

The movable frame or bedspring 202 is pivoted to the fixed frame 203 by means of
pivots 208 pivoted to a pair of uprights 207, which are associated with the fixed frame 203
through a base member 205.

The pivots 208 allow the rotation of the movable frame 202 about a rotation axis,

30  which passes through the same pivots.



6 The pul | -down bed assenbly, equi pped with bedside table portions, is
adapted to be placed in a double bedroom In the horizontal

posi ti on,woheliasesabl y constitutes a nornal doubl e bed eCTmErraienpop@Ery
design w thout contai nment shoulders, with the rotation fulcrumand the

5bal anci ng syst em hi dden. When needed, the assenbly can be closed in
the vertical position by directly grippinag the wood panel that covers the
bedspri ng. The assenbly according to the present invention is

sel f-supporti Mge gioty i20BUfe Qrran ed\wagaigta%e tfﬁaﬂm Beagberis nabeif 209h6f the
casing, which are preferably nmade of wood, and by 10virtue of the presence

of the ir omvable framseR02d in the headboard The wood superstructures,
i.e., the panel 20, can be associated with the novable frame 2 of the
bedspring wi t TbatmMeveblesrameR0R is enastitited by saiﬂée@r%ommﬁmbﬁhéo%%@mted to

1 f th 1 d f
el et ol ramber Zee LY e SR A LI, em s arranged in a

rear pesition elfi L&sReH 5¥h9c59§htut§g%¥%at§ P$1 BP%a‘f\‘%@lﬁoﬁQ aﬁ%%?{ WhighaS N
the vertical position, at no a ional covering Is ne to conceal
it from singdifress 30 resfs. gur es 14-25 show a second enbodi ment of the pull-down
bed assenbly according to the invention, globally designated by the

ref erence numdihel megable frameTisecavesmsitby ya pariel A20p masiesofawaed @blotherrsuitabl02,

whi ch constitutes the bedspring and is pivoted to a fixed frane 203, in
such a mafMi¢ s to define a closed position, shown in Figure 17, in which

the movabl e fﬁﬂgﬁm%?gn'cgegw‘éb?rﬁ]o‘"ﬂ‘)%fea\‘#a e 303 %zEéﬁt‘r‘oﬁ ed PRy 4 4 1ol Qbﬁgﬁ;ﬂ%pen

pOSItI on, for 'uSe as a own 1 n gure he nov ranme

202 i gpi ncbhg,tlh}galb;,grgawofggﬁh d §{p.and rests on the ground by nmeans of a
25f eet bar 204 he novabl e franme or bedspring 202 is pivoted to the

fixed franme Z(Eacb)SprrngmsOmd insened 8 2 08speictive side tbeam P40 andeachpspriigt 21087,
whi ch are associated with the fixed franme 203 t hrough a base nenber 205.
The pi vot $opnRrted loAvespectvgtransoYssion meehansmBI2 frame 202 about a rotation

%'ﬁ / 1238?8%?:?%@6’%3%’1& gﬁﬁgggatf&gd %%3513'0\6%3cted Yc\aothe movable frame by means of

an adjustment screw, and a movable end 215, which is connected to a first end of a cable

15 216 whose second end 214 is fixed to the fixed frame 203.

The second end 214 of the cable 216 is fixed to a bracket 217 which is fastened to
the base member 205.

The cable 216 is guided by means of two pulleys: a fixed pulley 218 and a movable
pulley 219.

20 The fixed pulley 218 is fastened to the base member 205 while the movable pulley
219 is fastened at the movable frame 202.

This arrangement of the pulleys puts the springs 210 under tension when the
movable frame is in the horizontal position because of the tension applied by the cables
216. '

25 The springs are sized so as to counterbalance the weight of the movable frame
202, so that the lifting action of the movable frame is facilitated and requires only a
minimal effort.

The stability of the closed vertical position of the movable frame is ensured by the
traction force applied by the springs, which still allow to lower the frame without excessive

30 effort.



7 The pivots 208 are arranged at a distance froma rear cross-nenber
209 of the novable frane 202. The novable frame 202 is constituted by
sai d rearwonossreessber 209 connected to a front cross-nmecih@rP2@19001798 means
of two side beans 240. 5The bedspring nay be constituted by slats 241 or by
a traditional spring, on which a mattress 30 rests. The novabl e frane
Is covered by a panel 220, nade of wood @r other suitable material.

The notion of the novable frame 202 is controlled by a bal anci ng system

10consti t ut ed Ting fBePBar 20% isSdtnstittitedBP a U-shapdePbhr Raling)ds 2hls iphotdtb &Y fred i N
a respective side beam 240 and each spring 210 is connected to a respective

t ransm ssinoovabtecfraane 202.212. Each spring 210 has a fixed end 213

connected to the novable franme bg nmeans of an adjustnent screw, and a
movabl e end 2FRchgivat gnd Hf thenfest Paristriovded wih acgrar sheg! 8abMmhichENoRgRREse

fﬁ%ﬁ?iﬁ?ﬁ%‘éﬁ? rck 532, TRe Tk 337 St LA 03e begmy a%@ﬁufsﬁrf%’ﬂﬂg @Qe?ggalr“d"f
20 : - ; . ’
T oy 51 dvneel 221 B8l Btcr i ol i egEarttotTZa0SK b dolioRise ohP angle kel

the base neerbeiaklefranel 202, td@ ratractdd sositionl paralldl %o tie fraané @02d at the novabl e
frame 202. This arrangenent of the pulleys puts the springs 210 under

t ensi on when {lihe naok 2BR ds fconielledsby a levar systein @38 avhighoss containgddadbe sisle t he

tension applied hy the cables 216, __25The springs are sized so as to
count er bal’&ACE Qt“%é’f\'rﬁﬁ BAYakis ?"?WQ 408\ A06 18 conngetedtgshe uBigt 207t ne 1ifting

act i on of -t e fRNghl & LEATES e A8 Hhod @A Yo 0 BB Phs 208 e

effort. _ he“cl'osed 'vertical™ positTon of T
movablig f rapaEt i}sspi%"@ 208 StoRthk MBrik st doRlioh @ fR vaPilal Bekitdh AktEvisPUeénds,

which still allow to | ower the Frarre W t hout excessive

When the movable frame is in the vertical position, shown in figures 17-19, the feet
bar 204 is completely contained within the movable frame which is provided with a front
and side covers 231 that extend along the sides and front of the movable frame.

The side cover 231 also conceals from view the uprights 207 when the movable

15 frame 202 is in the vertical position, as better appreciated in figures 17-19.

In practice it has been found that the invention achieves the intended aim and
objects.

The pull-down bed assembly, which may be equipped with bedside table portions,
as in the embodiment illustrated in figure 1-13, is adapted to be placed in a double

20 bedroom.

In the horizontal position, the assembly constitutes a normal double bed of
contemporary design without containment shoulders, with the rotation fulcrum and the
balancing system hidden.

When needed, the assembly can be closed in the vertical position by directly

25  gripping the wood panel that covers the bedspring.

The assembly according to the present invention is self-supporting, by virtue of the

weight of the headboard and of the casing, which are preferably made of wood, and by
_ virtue of the iron bar inserted in the headboard.

The wood superstructures, i.e., the panel 20, can be associated with the movable

30 frame 2 of the bedspring without the aid of hardware.



30effort. WD 2011/128058PCT/ EP2011/ 001798 8 The feet bar 204 is
constituted by a U shaped bar having its ends pivoted to the novable frane
202. wbBaoeh/pseset end of the feet bar is provided w PRTEPgEaNIbEel 221
whi ch engages a respective rack 222. The rack 222 slides within its side
beam 240 t hus maki ng the gear 5wheel 221 rotate in order to nove the feet
bar froma working position, at right angle with the novable frane 202, to
a retracted position, parallel to the frame 202. The rack 222 is
controll ed by sechbRiMfy to5¥ PaRiBulataspBHCH the HestniimRdtion the endioRemeemifisn? 40
of the novable frane 202 and is connected to the upright 207. The |ever
syst em caubketuldrams madkhe supdortdenadecof mdétel arenabvlisibfer ane 202 i s rotated
10about its pivots 208 fromthe horizontal position to the vertical

posi tion and Vih€esRiigeseqvhancng sxsiem|ie amagged i aj eprepletelyehidper location,

ition, i i 7-19, the,f 204 i | ) i ned
N thi n T he HgVaeNE 1neies 2,55 of PoedBavalY fromer 1Rt T aeerabo i Ll 251
h . i . . | . id
251 al S0 QSRRSNEEHoR o6 et ho BRibhat oy ind |35 B coned WHAMT SBF e 202

i's in the vertAcakdinRi the @mbodfimétishewnap ig@es auexs, whehitigaipeisddwn b8d id in
practice it has been found that the invention achieves the intended ai mand

obj ects. the verticalTpesitiom, thelonly Visibleafestund lis/ thenpangh 228y abdetiquapprediatadd in
bedside tgble portions, as in the enbodinent illustrated in figure 1-13, is
adapt ed t d'8HE& pl-aced in a double

This application claims the priority of Italian Patent Application No.
10 MI2010A000630, filed on April 14, 2010, the subject matter of which is incorporated

herein by reference.



20bedr oom In the horizontal position, the assenbly constitutes a

nor mal doubl e bed of contenporary design w thout contai nnment shoul ders,

wi t h t he wotatiiasosBul crum and t he bal anci ng syst em hi ddeaT/EP2011/001798 When
needed, the assenbly can be closed in the vertical position by directly
25gri ppi ng the wood panel that covers the bedspring. The assenbly
according to the present invention is self-supporting, by virtue of the

wei ght of the headboard and of the casing, which are preferably nmade of
wood, and by virtue of the iron bar insguiagdsi n the headboard.

The wood superstructures, i.e., the panel 20, can be associated with the
novabl e 30f rand. 2 pidll-ddven bed spsemigywedrhprising aenavableofrarhemchielr eonstities the
2011/ 128058PCT/ EP2011/ 001798 9 Accordin? to a particul ar aspect of the
present i WedsRringnand isepiveier da anbxadhfia®m so e te dplitauAsclestd vattical pesPbsinmade

f | . _The_spring-based bal anci i
ar ranged M TAHETRRBle AT de A PRRRR AT 2iriie) PRERP A ch Y PHER MSTZOHE bed

or in the gﬁgu\é@rli’,'fﬁr Eéf‘E?a B¥aeTh Whigh QS@JQ%&% bramle"s ‘irhfhte &&Bht%ﬁgﬁét?@; shian.

so that n ditronal covering I's nee to conceal rom si

Accor di ng akserhbi§ bRIAYOcHMBNErA0OWNhatrt Edrgprises al BaldhcingMagstehevhighl is atiaptedbed
Is in the vertical position, the only visible feature is the panel 220, as
better appe eontioletthei mofioryof saiizmovable framelviith egspecictet said fixedi iremeand is

priority of Italian Patent Application No. 10M 2010A000630, filed on %ri I
14, 2010, CPRYitYEH;BY@nenRit et RMNGRiAPH BYsa FERPSFING: BAINIBRIPR MEchPNiEEy Mhishce.

VO 2011/ 1%%) éﬁ?%édﬁﬁiﬁ%éém&éﬁ §ra?'noe and said movable frame and are not visible from the

10  outside both in said closed vertical position and in said open horizontal position of said
movable frame.

2. The assembly according to claim 1, characterized in that said movable frame is
pivoted to said fixed frame by means of a pair of mounting plates, which constitute said
fixed frame together with connecting cross-members; each of said shoulders comprises

15 an upright having a seat for a rotation pivot which is integral With said movable frame;
said rotation pivots allow a rotation of said movable frame about a rotation axis that
passes through said pivots and is arranged at the front with respect to a rear cross-
member of said movable frame.

3. The assembly according to claim 2, characterized in that said balancing system

20 is constituted by a first helical spring and a second helical spring, said springs being
integral with said fixed frame; each of said springs is connected to one side of the
movable frame by means of a respective transmission mechanism; said first spring is
arranged in a horizontal position and is extended transversely in said fixed frame parallel
to said second spring; each one of said springs comprises a fixed end, which is

25 associated with said fixed frame by means of an adjustment screw, and a movable end,
which is connected to a first end of a cable; the second end of said cable is fixed to said
movable fr_ame; said second end of said cable is fixed to an arm which is integral with
said rear cross-member of said movable frame; said cable is guided by means of two
pulleys, one having a vertical axis and one having a horizontal axis.

30 4. The assembly according to one or more of the preceding claims, characterized in



CLAI M5 1. A pull-down bed assenbly, conprising a novable frane which
constitutes the bedspring and is pivoted to a fixed frame so as to define a
cl osed vewOI20ml/128@38i ti on, in which said novabl e frane i #C3mEPtiandi7agly in a
vertical position, and an open horizontal 5 position, for use as a bed, in
whi ch said novable frane is in the horizontal position; said assenbly being
characterized in that it conprises a bal gncing system which is adapted to
control the notion of said novable franme with respect to said fixed frame
and i s comgdtishldf @Evible FaMe0s cOVErRd TR Pl AREAD B Rob& SPBfHel ¥Eitdblertdrisi On
nmechani sm which are arranged within said fixed frame and said novabl e
frame and aadesaibfixed friahiecisfcaverddhat tHeofrontt isy debdxelike bodysandl at lthes eearviey &i cal
position and in said open horizontal position of said novable frane.

2. The as$emrépgardccording to claim 1, characterized in that said novable
frame is pivot ghto sa air_ of rmuntlt%& at es,

f
whi ch constit gaﬁaemtﬂxeacqr&aﬁ&Paaei’wg?? Gt pe%‘qﬁ%g@ﬁ'ﬂ@sc%agec e
each of SEROHLORSOR0TD S g KAcly RO o8t oS B2 aEn 31 s
ichis I'nteqgral sal

rotati on p| vot vabl e rotation
pivots al Infvadlerfrirad aﬂ@c@istumabéﬁw@dame&wmm &eontbgratdddihahe assemply t hat
passes through said pivots and is arranged at the front Wth respect to a
rear cross-nmefbdheassembll acoomlinigetof ¢laimel, characterized iff ikt saiembyable dreoredisng
to claim?2, characterjzed in that said bal ancing system 20 is cons&ltut ed

by a firsPMeid toapaid Sixedfragedby meaps Rl Aots piPtedio; %@a'rﬂﬁlﬂ’”gbﬁﬁ g€ R Png

i ntegral 0 0

i de of + RS PRER iAol oo RS L P Bl a3 bR RIRF e Rt o
sai d fipr slsaRiPfbidblé Frafde! ALY rothtidn RRIsl #ARKasBES tirb@dh 8ad dlv%ts@%taﬁﬁgﬁéts
transversely in said fixed frame paral ITel to said second spring; each one
of said spre agangsaigira distance fromexreancrossvrientber of s&i8 nasableifedneel Wi t h sai d
fixed frame by neans of an adjustment screw, and a novable end, which is
connected to d- flhefssembly #ccardingbioeslaiph W'Z@ﬁdn (tj1|at§g;ddm@gqplgfra§1ef xed
to said myv gl & frame. said second, end Ofﬁ%gt blte IS fIX%d %)

which is CAPEEMEH RYSHH &RF §79s8aPePEs SUEREE 0 4 8% HoFbanIe" Vé?r%a,”ss id
cable is gubdrRd fRynEeans of two pulleys, one having a vertical axis and one
having a horizontal axis. 304. The assenbly according to one or nore of the

precedsng cl aignThe cl3ssably&iccadithg 1o clal® 2 hbfdotstiXed RCTHAERALEHI I Systdmt hat
said novable frane is covered by a panel, nmade of wood or other suitable

mat eri al , camgrises dpaiméaprfnganeacmsofcs@wbsmfmas inskded iromtespgctivelside béare anddy
and at the rear by a headboar . The asserrb according to one or

more of t§8CHSEE '§1§°'@Te&f%t° 8 H&PRRA S |t'f8Ef“|sﬁ'°9t’P?S? B BRED. PRTEQ BRRIF i s
ext ended LeLah! hrREXORth L8 BB HaRP AR LECHIALLAD Mok A hrliouallen

frame and cons are rntegrate

6. The assipitting FGCOAle; N séddnél édebflsal&BQtBIéQé ﬁké@@ﬂthlernxbbaﬁan%us@.d@éfc%hhe
frane is pivoted to said fixed franme by neans of pivots pivoted to a pair

of upedghesd ofkaiditableds fixexbivi abrketi whichds fastaneddo Saidrbmse inmeyntodr, saithaable
menber; said p| vots allow the rotation of 10 said novable frame about a
rotation #xg4idedihy MeangLsduo prllRysyA fixed guiinaida rfsoaraa'emuﬂey ssaig ixag pylleyed

at a dist anFa%tenegmo asalrdeg ecrgwgr%%er wﬂd?ee Ealgfmgvaa'bge Hm/e? 1S ?astene%gat said movable

frame.
9. The assembly according to claim 8, characterized in that said feet bar is
25  constituted by a U-shaped bar having its ends pivoted to said movable frame; said pivot
ends are connected to a motion control mechanism that moves said feet bar from a
retracted position, when said movable frame is in said vertical position, to a working
extended position, at right angle with said movable frame, when said movable frame is in
said horizontal position, and from said extended position to said retracted position when

30 said movable frame moves from said horizontal position to said vertical position.



7. The assenbly according to claim®6, characterized in that said novabl e
frame is constituted by said rear cross-nenber connected to a front

cr oss- nertwenotyi2gesans of two side beans. 158. The assenpCy/Ezeciandi7ong t o
claim7, characterized in that said bal anci ng system conpri ses a pair of
springs; each of said spring is inserted in a respective side beam and each
spring is connected to a respective trangim ssion nechani sm each spring has
a fixed end, connected to said novable frame, and a novable end, which is
connected to 3of The bsgimfblPbcdor8mbts claim SCERAECRALEPIn thad shchatldt ehd dFis¥Rd to
the .fixed frame; said second 20 end of said cable is fixed to a bracket,
whi ch i s feettbanadprovided ivwdthbagearmeindst whichagnhagab lacrebpeative daak; sgidmaak slidefs t wo
pul l eys: a fixed pulley and a novable pulley; said fixed pulley is fastened

to sai d badbiniisntids boam thussapkingrifiradnas whee| iejate in erdst iorreevensaid taed banlam e

frame. 9. The assenb according ta claim characterized. jn_that .sa

feot bar 180 wARBGRNCRE Ea=Bon B e FefadRd koSt PREFTRL € it e v ik,
sai d va ; i i ; LQ i

rachan sm POt REY:oy°8 16U oY o MRS oG I bail i Bpirh ! R ichaoig
novabl e f frarR armd isitonAeded & $4i6 Abri@iits bail Mver sPstemveriLes) Sai@ raskdeaglide ehi on,
at right angle with said novable franme, when said novable franme is in said
hor i zont alsaidoBovabimframads fatated showdt itsxgiais rdmpsaid honigontad pesition teesaichvertidal
position when 30said novabl e frame noves from said horizontal position to
said vert ipeglporbaggmcs,yersav\o 2011/ 128058PCT/ EP2011/ 001798 12 10. The

assenbl y accordi t I acter hz i . . i vot_. sai d
assenbly accond, il bauShal BeusREle oGk o7 bkl ARl ety g™
sai d nack fahiedgh ¥did Rertichll posfioHCs 43¢ fIdt bALiS coRpldidly CBRtafRaMWiIESdid HRhabIR | N
order to nove said feet bar from said working extended position to said
retract ed frao= whiom js gravidéd eiith tadfrardiadd fsidenmyvesathdt exaend along thecsités amd feohtby a
| ever system which is contained in said side beam of said novable franme and

i s connect&spid Mayaple flgMe.ght ; said | ever system causes said rack to slide
shen'sal 6 vl o0 s ook R LRSS B T8k ICAETINGL
accor di ng cbQcdrdh Yiewr £448 %gﬁ@ﬁé ?\feﬁgp'sgidtrh@xt/ablé("f?ﬁrﬂe%“ncgariﬂ)yé?ﬁéaﬁ‘ gégtiori.r ane 1s

in said vertical position, Sa ar s conpletely contain W t hin
sai d npvabl e fBATRe WhéeMbly acEdrangde dnéidriindreidf Y priRdding @Rirhs Vehasadtéried
extend along the sides and front of said novable frane. 12. The
assenbl y #cthat i sgidthorigbatahpasitiorc htisaid treevabled frametdaid sprifigs aredindeosech al so
conceal s fromview said u n%%hhs when said novable frame is in said

arpge {

verti cal ﬁﬁ%?ﬁn‘.‘”’fﬂ”tei _ Q%Q%P s”_‘o{‘éﬂlﬂ*’ap'ﬁdrﬁ"_&?-one or nore of the
pr ecedi ng | aiyg5 1 ¢ AL APk £k Ro URBlori- Ry Thd'BreE8RY HaROSirl egsal ¢

novabl e frane 'sai d”springs are ufder such a~tensi _ ance
the wei ghyn ﬁhfatﬁi%'éélff%ébhiﬂ?fif@,nf?is not fastenb-to BH eR@RfINBlppaccording to one
or nore of the preceding clains, characterized in that it is

sel f-gupporting, i.e., it is not fastened to any external support. 20




