[err] [err] PANTOGRAPHI C SUPPORT CONTROL MECHANI SM

El ELD OF THE | NVENTI ON The present invention relates to a

pant ogr aphi ¢ support 5 control mechanismand specifically to a mechani sm
for contr dsH? support surface associated with a pant ggmadroe2sé

mechani sm The nechani smfinds use with furnifwe and wl| be descri bed

primarily with reference to its use in convertible sofa beds, but it

shoul d be appreciated that mmAmmoRmagomQLmﬂmml cation.

For exanple, the invention can find application wth cupboards,

arnchairs, cabinets etc and, in_addition find application beyond
that of furniture. J—@A@ﬁeﬁ@w E | NVENTI ON 15

Pant ogr aphi ¢ nmechani snend orpnmrw' t Anfrengiibur eralates &smovwa. partographic

mechani sms are pr| g}%% uncc%P &é&?ﬂf&rﬁ”a?rrc? sgeﬁé f‘cacif ny Wi ‘Heec}{) n‘l@m

one function into" I on atter function
that of a bedS Th&or cwmb}mu,a MBMPREM F§I§P6?eda$$|°<él%‘iﬁﬁrét6{ "3

position pantographic mechanism. The mechanism finds use with
) ‘ furniture and will be described primarily with reference

to its use in convertible sofa beds, but it should be

appreciated that the invention has much wider

10 application. For example, the invention can find
application with cupboards, armchairs, cabinets etc and,

in addi_.t:ion, may find application beyond that of

furniture.
) - BACKGROUND TO THE INVENTION
15 Pantographic mechanisms for use with furniture are

known. The mechanisms are primarily used to transform a
piecé of furniture £from one function into another
function, usually the latter function being that of a
bed. The pantographic mechanism is stored in a

20 contracted position within the furniture piece in its
primary function, and is released therefrom and moved
into an extended position to transform the furniture
piece into a2 second .function (eg. as a bed, footrest,
etc).

25 With some of the existing pantographic mechanisms
employed with furniture, when the mechanism is brought
into the extended position a plurality of transverse
support planks or slats mounted to the mechanism may be
brought into a horizontal orientation. The resulting

30 upper surface then forms the basis of a support surface
for a mattress, cushion(s) etc. Existing arrangements
require the fastening of the support planks to and
between respective arms of a pantographic 1linkage in a
constrained manner so that in the extended position the

35 support planks move into the horizontal orientation. |

- SUMMARY OF THE INVENTION

The present invention provides a pantographic
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20 within the furniture piece inits primary function, and is rel eased

a

t kerefrom and noved i nto an extended position to transformthe
furniture piece into a second function (eg. as a bed, footrest, etc).
Wth sone of sting pant ogr aphi ¢ mechani snms 25 enploygg

furniture, nechanisntis brought i_nt0_ the exte 3 posltlon
plurality of transverse support " planks or slats nmounted to the
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upper surface then forns the basis of a support surface for a

mattress, 30 CLhﬂﬁ%ﬂﬂﬁﬁﬁ'etc Exi sting arrangenents require the fastening
of the support planksneo emd bersecpantegeaphie akinkagesa the pant ogaaphic

linkage in a Com%ﬂ@gaedbgﬁweﬁ\oﬁﬁtwabeweéhe forwar%xtﬁ'ﬂﬂeflegﬂﬁhi'&o@nﬁge

support pla o.the hor i r.ient at,i

SUMMARY OF t extensicp, .0 %r&s‘é 1 ﬁ‘?f&ﬁﬁ‘c‘tg p‘?%\‘ﬁ%%s rglative
pant ogr aphi ¢ summmﬁment of the forward and rearwaﬁd&kﬁ!ﬁ)éﬁEETfrom each
| PSA/ AU ~ other whereas contraction of the 1linkagel(s) causes

relative movement of the forward and rearward ends
towards each other;

10 one or more support means being pivotally mounted
with respect to and at or near respectively one or more
of the pantographic linkages; and

one or more corresponding urging means, each
arranged to act between a pantographic linkage and ‘a

15 respective support means in a manner such that extension
of the or each linkage causes the or each urging means to
respectively act on its respective support means to cause
it to pivot from an inoperative position to an operative
position.

20 Certain advantages follow from having the or each
support means pivotally mounted to the mechanism, for

example, the or each support means can be readily:

detached from the pantographic mechanism (eg. by
employing a releasable pivotal mounting} for the purpose
25 of replacement, repair etc. Also, the urging means can
function to stabilise the support means in the operative
position (eg. where the support means incorporates
support slats forming a sofa-bed support surface for a
mattress, the urging means can function to stabilise this
30 support surface in use).
BRIEF DESCRIPTION OF DRAWINGS
Notwithstanding any other forms which may £all
within the scope of the present invention, preferred
forms of the invention will now be described, by way of
35 example only, with reference to the accompanying drawings
in which:
Figure 1 shows a side elevation detail of one
preferred pantographic support control mechanism
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Figure shows a side elevation of the mechanism of
Figure 3, but when in the contracted position;

Figure 5 shows a side elevation detail of another
preferred pantographic .support control mechanism
according to the invention, and similar in Principle ‘to
the mechanism of Figure 2, but without the employment of
support posts;

Figures 6, 7 and 8 show respectively side, front and
plan detail elevations of the mechanism of Figure 5 when
in the contracted position;

Figure 9 shows a front detail of the mechanism of
Figures 5 to 8 when employed in a sofa-bed mechanism;

‘and

Figures 10 and 11 show respectively side and front
detail elevations of a mechanism similar to Figures 3 and
4, but provided with roller feet.

MODES FOR CARRYING OUT THE INVENTION

Referring to Figure 1, a side elevation of a first

embodiment of a pantographic support control mechanism is

shown. Specifically, the mechanism is adapted for
erecting the support surface and stabilising this support
surface in the erected position. A most preferred

application of this type of arrangement is in sofa-bed
mechanisms, where the Support surface is horizontally
arranged and defines the horizontal bed Support upon
which a mattress can be arranged. However, the support
control mechanism can alsoc be used in other applications
(eg. other furniture Pieces) where pantographic
mechanisms are employed and it is desirable to provide
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for the purpose of replacenent, repair' etc. Al so, the urgi ng neans can
fanction to stabilise the support nmeans in the operative position (eg.
where the support neans i ncorporates support slats formng a sof a-bed

support 25 _surf for a mattress, the urging nmeans can f yeqdddRed296
stabilise th'® gﬂg'ﬁgrt surface in use) BRI EIgl DESCRI PTI ON

OF THE DRAW NGS Not wi t hstandl ng any other fornms which
may fall within gone tlg%gcop@f of st-_aglmgggnt gdptﬁﬁ:ttl OnguPELsLr r easf or;,m‘y of

e 30 ol Thent e T b ool 4L 9LBER L Ol inars ot
side el evati on dehexeébexfwerre -preferred pant ogr aphi ¢ support control
mechani sm In Figure 1, a suppor®VEMIHANERET10 includes a
| PEA. ' AU . Dol
support means in the form of a modified bracket 12
supporting a plank or slat 14.

A pantographic linkage 16 includes a plurality of
arms 18 pivotally coupled to other arms at intermediate
pivot point 20 and lower and upper end pivot points

10 22,24.

' For a given pair of arms (ie. the two criss-cross
arms mounted intermediate their ends) the lower pivot
points 22 are each mounted to a respective upright in the
form of support post 26; (the lefthand support post 'is

15 denoted 26 and the righthand support post is denoted
26'). The upper pivot points 24 each have a transverse
pin 27 projecting therefrom for sliding receipt within a
slot 28 formed in each support post.

In Figure 1, the righthand support post 26' is shown

20 in two positions, the leftmost position corresponding to
the collapsed form of the pantographic linkage (where
arms 18 are shown in dotted outline) and the rightmost
position correspohding to the extended form of the
pantographic linkage (with the arms 18 shown in hard

25 outline). In the contracted form of the pantographic
linkage each pin 27 sits in the upper end of slot 28,
whereaé in the extended form of the pantographic linkage,
each pin 27 sits in the lower end of slot 28.

The modified bracket 12 has an urging means in the

30 form of integral arm section 30 extending therefrom. The
modified bracket is pivotally mounted to a respective
support post via pivot screw 32. A second slot 34 is
formed in the arm section 30 and extends from the pivot
screw towards the free end of arm section 30; the second

35 slot also has a kinked portion 36. The second slot is

'~ adapted for sliding receipt of pin 27 therethrough {pin
27 projecting both inwardiy into slot 28 and outwardly

into second slot 34).
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- 3- according to the invention; Figure 2 shows a side

el evation detail of another preferred pant ogr aphi c support

control necw.,%ga, according to the invention. 5 PCT/Altiogyon2ss 3
shows a side elevation of another preferred s - pant ogr aphi ¢ support
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mechani sm of Flgmhe kinked portion 36 of second slot 34, at the same time
' " causing the modified bracket to pivot about pivot screw
32 to be urged into position B, (this direction of
10 pivoting being indicated by arrow P in Figure 1). A
similar occurrence is achieved for each successive
modified bracket on each successive support post.
The retention of pin 27 in the kinked portion tends
to provide a temporary locking function to the suppért
15 mechanism when in position B, thus enhancing the
stability of the bracket in this position (and hence the
stability of any slats 14 mounted thereon). Accordingly,
the support control mechanism when employed in a sofa-bed
can provide structural stability for a wide variation in
20 user weight and usage. _
Referring to Figure 2, a partial side elevation of
an alternative pantographic support control mechanism is
shown. Like reference numerals will be used to describe
similar or like parts to those of Figure 1.
25 In the alternative support control mechanism 10', a
modified support post 38 is provided. This support post
(and the support post shown in Figure 1) can be arranged
on either side of a transversely extending frame (ie.
that . extends between parallel pantographic linkage
30 mechanisms, not shown). ‘The mechanism in Figure 2 is,
once again, used for urging and supporting slat 14 into
the horizontal position as the linkage 16 is moved into
the extended position.
The slat 14 is pivotally mounted to the support post
35 38 at a pivot point 90 via a support means in the form of
bracket 92. Each slat can be mounted to the bracket 92
via conventional screws etc as shown. The slat 14 can be
pivoted about vertical strut 38 as indicated by arrow P.
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upwarxr in a groove 40 formed in post 38 (eg. by
providing a projecting lug or pin from pivot point 22
that slides within grocove 40). During this extension
post 38 is also displaced to the right, as facilitated by
a xoller 96, which 1rolls over the ground generally
indicated as G.

Coupling arm 94 is selected to be of a stiff
inflexible material so that as the lower pivot point 22
is caused to move upwardly during linkage extension. The
coupling arm is also caused to move upwardly and acts
upon the bracket to cause it to pivot in the direction
indicated by arrow P. The mounting of coupling arm 94 to
the bracket alsoc travels in a similar manner (as
indicated by arrow T). In the fully extended position, a
stable arrangemént of the slats 14 is achieved because
each is maintained generally horizontal through the
action of the coupling arms on respective brackets.
Also, if it is desired to remove the support slats for
replacement, repair etc, this can be readily and easily
facilitated using the arrangement shown.

The travel of lower pivot point 22 can be arrested
at the upper end of groove 40 by providing a short
laterally (ie. sideways) extending groove portion and
respective notch fixing formation (not shown) that is
adapted for receiving in a releasable manner, a lug or
pin projecting from pivot coupling 22 and that would be
received therein when the mechanism is displaced to the
extended position. This additional feature further

" enhances the stability of the slats 14 when in the upper

or raised position by providing a locking functaion
against any generally downwards force exerted by a user

eWiided RAERAGERN Qower MERANY SIBos3e & Qrehand
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-4- sonre type of stabilised support surface (of any

i nclinati on, eg. vertical, horizontal or inclinations
t her ebet ween). wo9740723 In Figure 1, a support mechanism 10 i W@,@é _
pl ank

support neans in the formof a nodified brackej 12 supporting a
or slat 14. A pant ographic linkage 16 includes a plurality of
arms 1B pivotal | y @dupredurpatthalafisys at i nternedi ate pi vot point 20
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pi vot® points 24 e ave a trangverse In . proj ec
sliding recei pt vﬁbtc'l%lnnr}c qem' sl ot"'®8 Hacﬂ?ﬁﬁipqwl&acﬂlﬂkﬁsﬁrt l6ostincludes a
Plurality of arms 18 pivotally coupled to other arms at
intermediate pivot points 20 and lower and upper end

pivot points 22, 24.

10 The mechanism is shown in a sofa-bed 100 that has a
mattress 102 supported thereon, and the mechanism extends
between front plate 104 and rear plate 106, with the rear
plate being mounted to and/or. integral with the frame of
the sofa-bed 100.

15 The embodiment of Figures 3 and 4 is differentiated
?ver that in Figure 1, in that upper end pivot point.24
1S not mounted and is freely movable with respect to
support post 26. Thus, in the extended position of the
mechanism shqwn in Figure 3, each upper pivot point 24 is

20 positioned generally below pivot screw 32 (ie. the screw
that pivotally connects bracket 12 to the support post
26) . In the contracted position shown in Figure 4,
however, each upper pivot point has been moved upwardly
to a position generally above its respective pivot screw

25 32. This movement of the upper pivot point causes each
bracket 12 to pivot around pivot screw 32 from the
generally upright position shown in Figure 3, to the
generally collapsed position shown in Figure 4 (ie. the
upper pivot point acts on the arm section 30 of its

30 respective bracket to cause it to pivot' around pivot
screw 32). Thus, the arrangement of Figures 3 and 4
provides a pivoting of the support bracket where the
employment of slots in sSupport posts 26 are not required,

Either of the bracket 12 and/or the upper pivot

35 point 24 can be provided with a pProjecting flange or lug
fnot shown) to engage with (and optionally lock against)
its respective support POst 26 when 1in the upright
position shown in Figure 3. This can serve to lock the




Ih ngure 1, the righthand support post 26' i's shown 20 in two positions,

the | eftnpost position corresponding to the coll apsed formof the
pant ographi ¢ |inkage (where arns 18 are shown in dotted outline) and

the right rms%Y
pant ogr aphi c
contracted form

S|t|on corresponding to the extendegors 9%029 - the
|n!2age (wth the arms 18 shawg in hard 25 outline %

of the pantographic | i nkage each pin 27 sits |n t he

t he

upper end of sl ote@@gnism whereas pretieeeeniradedekoenied tbesﬁ&ﬁlbﬁgraﬂffl C.

| i nkage, ea
nodi fi ed bracket

7. Sidre 'éhalﬂ'ﬁld QU E?#Qna%&o%f Ut 28e bracket, 1276

12 has an urging nmeans In ormof integral “arm

section 30 exterffiFHFEhet e1Pdnt ITh8uch thahi ereh KPACREST Wik @ddacent
nmounted to a reslqnennke;u—:s to sappmid phe! goAPPEY Olccllapwed?. fordatEBs®N@s

slot 34 is g fgy

screw towar ds the free encf'

tbe?:gql section 30 and extends fromthe pivot

arm section 30: the second 35 slot also has

a ki nked portion 36. U PR PE more, Fahvdar hrasesdi 1B r cani pe of

pin 27 therethr (mgjﬂc(}mdl that 2kt antdriydiaielyl Rwaoadky firdho anldobetFeand

out wardly ' rBéjraniCecind 31395 § é mechanisms {ie. between parallel

10

15

20

25

30

35

linkages) . Each tubular brace 108 is shown mounted to
and extending between respective and opposing support
posts 26. Equivalent tubular braces 108 are alsoc more
clearly shown in the embodiment of Figure 7. The tubular
braces tend to have an additional stabilising function to
the mechanism. _

A linear actuator 109 can also be provided to extend
and retract the linkages .between the collapsed and
extended positions. Typically the actuator is mounted to
a frame of the sofa-bed 100 and extends therefrom to
engage front plate 104. The actuator can be electrically
powered and remotely .activated.

The arrangement of Figures 3 and 4 enables the

mattress 102 to sit on the frame when in both the
extended and collapsed positions, thus enabling a sitting
mattress 110 to be placed thereover in the collapsed
configuration (Figure 4) for comfortable and easy use by
a user.

Referring to Figures 5 through 9, an alternative
support mechanism 10 that does not employ a support post
26 is shown; {(in - other respects, the mechanism is
similar to that shown in Figure 2). The mechanism
includes an urging means in the form of coupling arm 94°'.
Each coupling arm is pivotally connected to a lower pivot
point 22 at one end, and at the opposing end to the
bracket 12 at support pivot point 112. The bracket 12,
however, is pivotally mounted to upper pivot point 24

" itself and at a different position from support pivot

point 112.
The lower pivot points 22 are in turn provided with

T TR
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- 5- The tilted down position A of the nodified bracket 12
corresponds to the collapsed position of the pant ogr aphi c
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When two or more parallel support mechanisms are
provided, the mechanisms can be generally stabilised by
érranging a pair of tubular braces 108 between opposing

'~ and respective coupling arms S4°'. :

15 Thus, the mechanism of Figures 5 through 9 enables
the provision of a pantographid furniture piece without
the employment of support posts. Also, once again, each
bracket 12 can be shaped such that it assumes a nested
arrangement with other brackets in the contracted

20 position (see in particular Figure 6).

Referring to Figures 10 and 11, a mechanism 10
similar to that shown in Figures 3 and 4 is shown,
however the support posts 26 extend slightly beyond lower

. pivot poiﬁts 22 so that rollers 120 can bé rotatably

25 mounted to and within brackets 122 fixed to a respective
support post. This arrangement eases the movement of the
mechanism over supporting surfaces during both extension
and -contraction.

Certain general advantages are associated with the

30 above arrangements. The support slats can be mounted to
brackets of different sizes and thus height increases
and/or decreases can be achieved without the need to vary
the length of the posts 26,38 or the coupling or mounting
of the arms 18 to the various supports.

35 The length of the coupling arms 94, 94' or arm
section 30 can be made to vary (eg. each can be in the
form of a gas strut, extendible 1link, pneumatic or
hydraulic ram etc). This enables the support slat to be




20 user wei ght and usage. Referring to Figure 2, a partial side

el evation of an alternative pantographic support control nechanismi

shown. Like reference nunerals will be used to describe simlar or like

parts to those of Figure 1. 25 . In the alternative supgefiusembisso!
mechani sm 109749723 “rpdified support postyg8-is provided. This support
post (and the support post shown in Figure 1) can be arranged on
ei ther side of b&oh@a;msuefmeltmeeﬂmmmaﬂr @msl(m@n earltllea‘t oreXiageds for

bet ween paralle r EO% %%mgion Eygﬂyidﬂg %?3 AU ROWnkage!
mechani smin Fi duflf gai n, used for ur |ng and supportl ng
slat 14 into mecha@llsmm zon'i'h‘l‘sposﬁ t Rﬂ%ae?s“ﬁeﬂ-é’ | PhREEET 16°F s HovAtd vistto
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conventional sEPPRODHEtEs FHFANIEMERLSS| JpaY 4 BARCpebe rﬁ%t"@dl abedh
vertical strut 3@Rst b Ceh€d1bngdhlr @8 Rrarious slots and grooves (eg.

to increase the upward travel of upper or lower pivot
points 22,24, and variations in the coupling arm links
10 may also be required).

Many of the components of the pantographic support
control mechanism described above can be formed £from
metals such as aluminium, mild steel etc. Where possible
and preferably, the components are formed from

15 lightweight but strong plastic materials (eg. such as
‘assisted gas plastics which are strong, light weight and
easy to form). Plastic materials are employed to
minimise the cost and/or weight of the overall unit (eg.
such as at the rollers, in the slats 14, in the brackets

20 at coupling arm 94, arms 18, support posts 26,38 etc).
The slats can also be formed from timber as can various
other frame components.

The arrangements thus providé a compact, strong and
stable collapsible mechanism, that is easy to use and

25 form/manufacture. : :

Whilst the invention has been described with
reference to a number of preferred embodiments, it should
be appreciated that the invention can be ewmbodied in many
other forms.
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mounted to and extending ﬁmwﬂm\mwm“\mz and - | ower pivot point 22 is
an urging neans in the for ¢c L eOupli*ng arm 94. Once agai n,

t he contract ea,d‘ﬁy“ngf the arns 18 is 5 shown in dotted outl peraesbotsse
extended formof arns 18 I's showmn in hgrd outline. As the |inkage 16 is
noved to t he extended position, |ower” Y6t poi nt 22 slides

upwardly in a groove 40 forned in post 38(:#@!3 by provi ding a
projecting lug or pin frompivot point 22 hat slides within groove
40). During this ext-endi Antographic 38UPRORYT sEPRF Lt BREPABLAHLRY e as
facilitated by with fudi®fur@6ineu@iingel | s over the ground generally
e B er 1 so (AR o TAfclBr AR e tinkiolf, °Loe 3 fpd?
move -upwar dI§ dukineRgs rikedeg enevnkednbetween foryaph ARdariRIwand erIused
to nove upwardl yewidil &6hE extdtiiion hefbriketihRaga(se idausespi ¥@lativd he
oy e P, e LGl N G B B L0
other whereas contraction of the linkage(s) causes
relative movement of the forward and rearward ends

10 towards each other;

one or more support wmeans being pivotally
mounted with respect to and at or near one or more of the
pantographic linkages; and _

one or more corresponding urging means, eaéh

15 arranged to act between a pantographic linkage and a
respective support means in a manner such that extension
of the or each linkage causes the or each urging means to
respectively act on its respective support means to cause
it to pivot from an inoperative position to an operative

20 position.

2. A mechanism as claimed in claim 1, wherein the
or each urging means is integral with the respective
support means and is pivotally mounted to the respective
pantographic linkage.

25 3. A mechanism as claimed in claim 1, wherein the
or each urging means is a free arm extending between the
respective support means and the respective pantographic
linkage and has one end pivotally mounted to the suppért
means and an opposing end pivotally mounted to the

30 pantographic linkage.

' 4. A mechanism as claimed in any one of the
preceding claims, wherein the or each pantographic
linkage includes a plurality of arm pairs mounted
together in series, with each arm of each arm pair having

35 opposing free ends, the free ends of arms of a given
intermediate arm pair ©being pivotally Jjoined to
respective free ends of adjacent arm pairs on either side
of the given arm pair, and wherein a support means is

\\
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e

i ndi cat ed by arrow T) ﬂn " ended position, a stabl e
arrangenent of the sl mﬂ”’ﬂ m '#ﬂ#’ because each is maintained
general ly horizontal through"t He s +action of the coupling arnms on

respective bw%CJé 25 Also, if it is desired to renove tphgavspprss -
slats for g ement, repair etc, thisjgan be readily and easily

facilitated using the arrangenent shown. The travel of |ower pivot
poi nt 22 can be pivesiad mourffed her umpenesndthé Gro@wehd QdpeRtaviedisREa -

short 30 | ater aIlJJ%/ ebd e af%c? @msgr?xéggg ng groove portion and
r

respective notch T1Xing mat 1 on own) that is adapted for
receiving in a rel ea§ab| 3 meshanisy |ag %?‘al"‘Edpllﬁ‘ pHdiact 4 ngwheosipi woe

coupling 22 and dﬂﬂahowulwbﬂghts aeeelpmﬂrﬂdw eberwben the MESHRR-8 Mand

dlopl aced e vt R OV hupre ! hegfilid el Witineea

rai sed position %y pgrovearegtive o@l?irﬂghf-uné%l Gh SuPPgyhrRivolinymewstrer dory

downwar ds for ce mxaineat BetvdénCicthe operative and inoperative positions,
with the or each pantographic linkage being pivotally
mounted to respective upright (s} at each respective join

10 and, when a plurality of uprights are present, exteﬁding
between a series of adjacent uprights.

6. A mechanism as claimed in claim 5, wherein
forward and rearward supports that are generally
vertically arranged in use are arranged at the forward

15 and rearward ends respectively, and wherein a pair of
parallel pantographic 1linkages generally horizontally
extend in use between the forward and rearward supports
and such that a given support means in one 1linkage
opposes a corresponding support means in the other

20 linkage; and
wherein respective support plank(s) are provided, the or
each plank extending transversely between the pair of
linkages, between respective and opposing joins and being
mounted to opposing support means, such that in the

25 operative'position the or each support means pair orients
its respective support plank to present an upwardly
disposed planar and generally horizontal face.

7. A mechanism as claimed in claim 5 or claim 6
when dependent upon claim 2, wherein the in-use uppermost

30 free ends of adjacent arms at the or each join are
adapted for sliding within a tracking formed in the
upright in a generally vertical direction, whilst the in-
use lowermost free ends of adjacent arms at the or each
join are pivotally mounted against sliding in the

35 upright.

' 8. A mechanism as claimed in claim 7, wherein the
tracking is a slot formed in the upright = :4 the
adaptation of the wuppermost free ends in des a

—_
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the support slats. * c L Els to Figures 3 and 4, where like
ref erence nunerals will be used to denote similar or like parts, a
mechani sm si niw@p7id0023 hat shown in Figure 1 is disclosed. SpcFMe97/00256 -

: - i i ket 12 supfortin plank 14.
mechani sm 10 i ncl udes nmodi fi ed brac BFo g iy or arms 18

' | ur al i
bl vot ATy coupl e T Y Sife Ly pigSedtis; Mug ebenafble; Porretron s
i vot a

Ioower ané upper épdl dable wMigddinpoantestsctide &lot, thé'hadm(i-h@@ltsrfﬁ-ée

shown in a sof a- b@@hs’LOCbé;mé hﬁ’éux@ced at ma(g{.r aI’LOZ,blzél rea tg(? tegn%)l?3

exte ween ro t te 1
%n? ht{] ﬁemreggfm Sn%es" anﬁ‘e"eoe Rﬁlﬁgﬁnteﬁf‘ ﬁd/%}oq ntb@@FISI F¥rangedt Atamy

of " the 3of aletﬁ?d @Cﬂ)tom&s:f each Iipa-:tgihcodl ment of Figures 3 and 4 is

differentiated ower tthaﬁednaxﬂswr&s clhEmEBatan@fénﬁ”Q pi P ﬁpo' U

i S not nounted aqld i.S freel respect to

Thus, in the extended post ﬁ¥%n16‘F Pﬁ&s a tﬁ%ﬁﬁéﬂ?s#@ﬁéwpﬁ an| yivieh3, the
each upper pi'vot Wnﬂvmals' 20ropesttngnetiugenies aldamg&al OWoPI Mg&esq,pz\g@

(ie. the screw exteddidlomi Mo agbyr £250 Bﬁs ?r %E?t ec JJ¥*EEJ¥§§§aJ§5t

26) . I'n th)e (iomka%Cet,edtthsImtolv%rt]nent caus:.ng t e plvotal movement of
the support means between the operative and inoperative
positions respectively.

10., A mechanism as claimed in claim 9, wherein
the urging means is an integral Projecting arm extending

15 from near the support-pivot mount of the support means,
and wherein the tracking in the urging means is a slot
e.xtending from the support pivot mount to a remote end of
the projecting arm and in which the projecting 1lug is
slidably received.

20 11. A mechanism as claimed in claim 10, wherein
the slot is bent at a position near the arm remote end,
such that the projecting lug travels into the bent
portion of the slot when the respective 1linkage is
brought into the extended position, resulting in a

25 temporary locking of the support means in the operative
position. '

12. A mechanism as claimed in claim 5 or claim 6
when dependent upon claim 2, wherein the in-use lowermost
free ends of adjacent arms at the or each join are

30 pivotally mounted to a respective upright, whereas the
in-use uppermost free ends of adjacent arms at the or
each join are adapted for free movement with respect to
the respective upright, such that in the extended
‘position of the or each linkage each uppermost free end

35 is positioned generally below the support-pivot mount,
whereas in the contracted p051t10n of the or each linkage

- each uppermost free end is positioned generally above the
support-pivot mount.
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point acts on the armsection 30 of its 30 respective bracket to cause
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pl vot p0| nt causes eac

omt he

0 pivot

48 neral ly upri ght position shown in Figure pgridriosss
position shown in Figure4d-(ie. the upper pivot

each upper en noved upmafdly to a position
generally above its réun H & H & mcrem/ZS 32. Thi s novenent of the
racket 12 to pivot around pivot screw
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ridie iﬁwegéﬁa@alfywﬁlcappsaug&lcywemhurgt té}f‘e in-

p05| I oh shown in _Figure 3. _This, can serve to

use uppermost free ends of a 1%ﬁ79&97¥%®238 t%e or each
join are pivotally wmounted against sliding in the
upright.

14. A mechanism as claimed in claim 12, wherein
the tracking is a slot formed in the upright and the
adaptation of the lowermost free ends includes a
transversely projecting 1lug extendible therefrom and
slidable within a respective slot, the uppermost f£free
ends being mounted at or adjacent to the top of each
respective upright, and the slot being arranged at or
near the base of each upright.

15. A mechanism as claimed in c¢laim 4 when
dependent on claim 3, wherein the or each support means
is pivotally mounted at a support-pivot mount located at
the join between upéermost free ends of the arm pairs on
either side of the join, whereas the urging means free
arm is pivotally mounted, at one end to the join between

lowermost free ends of the arm pairs on either side of -

the join, and at the opposite end to a mounting position
on the support means remote from the support-pivot mount.

16. A mechanism as claimed in claim 15, wherein
in use, when the or each linkage is in the extended
position the mounting position of the opposite end of the
urging means free arm is located above an imaginary
horizontal plane through the support-pivot mount, whereas
when the or each linkage is in the contracted position
the mounting position is located below the imaginary
horlzontal plane.

17. A mechanism as claimed in claim 15 or c1a1m
16, wherein forward and rearward supports that are
generally vertically arranged in use are arranged at the
forward and rearward ends respectively, and wherein a
pair of parallel pantographic linkages generally

_—
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d23| red). n?ﬁgaglhzg} ng Lllﬂlllmlm“ mu thee§ :232? 12021‘ ton I(:: ;ures 3

and 4 is such that each ¢an®nest " th adj acent . brackets to assune the
conmpact col | anule mation as 5 shown in Figure 4. PCTIAT92/00256 | On,
one or nore tubular braces 108 can be en3Soyed t hat extend transversely

across from and between paral lel . sp f a- bed gechanl sSNnB t th vveea
paral | el | i nkgedpontpddl  gHEERLE b?*’éce“"l‘58 CHRBHn HDBint ERFYET d
extendi ng bet weerrear@apacisupporaadandpesichg thatpporgiven pagsppart2bmeans in

Equi val ent tubul ar hr ?;ﬁﬁ‘ﬁ 803;%5@ SQ rp_g,; Frespordi¢Ry | ShpHMN hdhdd€in the

enbodi nent of Fi gure aces tendto have an additional
stabi | i si ng funct 9¢hexolinkagae ndeRani sm 15 A |linear actuator 109
can al so be provi ded t@hexee£nd respeitdviect sappothe plaragses la&fev\epnotrlﬂded

col | apsed and n t e

a fraﬁe of the sof: Z-’)éb%g'd %%ﬁa%&taégt %ﬁ&%ylta hﬁge# %8%?69,9&&&'9 Bét‘hée{\mgﬁté g a e
104. The actuat or afanlbekagest r PebVen 2FesSPEREANE ARP r@ﬁBPéF?gadth e@nd

The arrangenent ofpdingumdun8edndodoppablifig tlipport wWeihs £SSudR2thatSih ORHe

el e e i ngberheile possBibA"ERE 8Re40h! 308B0-RORLELS Ba1k YR enes
10 its respective support plank to present an upwardly

disposed planar and generally horizontal face.

18. A mechanism as claimed in claim 17, wherein
one or more braces extend between and are wmounted to
opposing and corresponding urging means free arms in- the

15 parallel linkage pair.

19. A wmechanism as claimed in any one of the
preceding claims for use in a furniture piece, to be
stored therewithin when in a contracted position, and
when displaced to an extended position to present a

20 generally horizontal surface that forms the basis of, or
functions as a bed or other generally horizontal support

surface.
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mattress 110 to be pla t hereover in the collapsed 25 configuration
(Figure 4) for confort Hmmm by a user. Referring
to Figures 5 through 9,5 ”mr support nmechani sm 10 that does

not enploy a support post -~ 2B ¥s*shown; (in other L t he
mechani sm i‘¥9§8(g°7§?mlar to that shown in Figure 2). Pﬁﬁﬁeﬁozss

mechani sm i ncl udes an urgi ng neang.in the formof coupling arm94".
Each coupling armis pivotally connected to a | ower pivot poi nt 22 at
one end, and at the opposing end to the bracket 12 at support pivot

point 112. The bracket 12, 35 howeAMNENDED iC5sAMSvot al |y nounted to upper
pi vot point 24 [receliVFEé-Wf tha dnternat inned duspau 199522 idohy 118BH29UBHSTE ; pi vot

poi nt 112. origipgl qlaie prendedpaiemiining clagms ynehanged{dvpated] wit h
WD 97/ 40723 PCT/ AU97/ 00256
1. A pantographic support control mechanism for use

with furniture including:
one or more pantographic linkages, the or each linkage

5 being mounted between forward and rearward ends such that
extension of the linkage(s) causes relative movement of the
forward and zrearward ends away from each other whereas
contraction of the linkage({s) causes relative movement of the
forward and rearward ends towards each other;

10 one or more suppert means being pivotally mounted with
respect to ancd at or near one or more of the pantographic
linkages: and

one or more corresponding urging means, each arranged to
act between a pantographic linkage and a respective suppor:

15 means in a manner such that extension of the or each linkage
causes the or each urging means to respectively act on its
respective support means to cause it to pivot in the same way
as an adjacent support means, from an inoperative position to
an operative position.

20 2. A mechanism as claimed in claim 1, wherein the or
each urging means is intégral with the respective suppert
‘means and is pivotally mounted to the respective pantographic
linkage.

_ 3. A mechanism as claimed in claim 1, wherein the or

25 each urging means is a free arm extending between the
respective support means and the respective pantographic
linkage and has cne end pivotally mounted to the support means
and an opposing end pivotally mounted to the pantographic
linkage.

30 q, A mechanism as claimed in any one of the preceding
claims, wherein the or each pantographic linkage includes a
plurslity of arm pairs mounted together in series, with each
amm of each arm pair having oprosing free ends, the free ends
of arms of a given intermediate arm pair being pivotally

35 Jjoined to respective free ends of adjacent arm pairs on either
side of the given arm pair, and wherein a support means is




slide footings 114 pivotally nounted thereto, to facilitate

sliding of the mechanism across the ground G - during extension and
contraction thereof. It can be seen in Figure 5 when the nmechani sm
is in 5 the eWW@MOR3position, that support pivot point 112 |pEwavsre0mEOVE
an i magi nary horizontal plane |I passing through the upper pivot points
24. However, as shown in Figures 6 and 7 when the nechanismis in the
.contracted position, t he support pivot 1g& nt 112 lies bel ow t he
i maginary 10 plane I. When two or nore parallel support
mechani sns are provi ded, the nechanisns can be generally stabilised by
arrangi ng a pair of tubular braces 108 between opposi ng and respective
coupling arnms 94. 15 Thus, the nmechani smof Figures 5 through 9
enabl es the provision of a pantographic furniture piece wthout t he
enpl oynent of support posts. Also, Onﬁi agai n, each bracket 12 can be
shaped such that it assunes a nested// arrangenment with other }wk@kets
in the contracted 20] position (Seg ITn partrcut Figure 6).r— '
Referring to Figures 19—&H1=&&==£=ﬂ§££§”1°”‘1” simlar tolfhat 'showngin -
Figures 3 and 4 is shown, however the sypport posts 26 extend sTTghtTy
beyond | ower piv%? oi pts 22 sigthat rgAl ers 120 can be rotatably
36~ 2427
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25 - mounted to and within brackets 122 fixed to a respective suppor t

post. This arrangenent eases the novenent of the mechani sm over
'supporting surfaces during both extension and-contracti on.
Certai n generwo®dumat ages are associated with the 30 abovePSFANTYM?2ESNt s.
The support slats can be nounted to brackets of different sizes and
t hus hei ght increases and/ or decreases can be achi eved wi thout the need
to vary the length of the posts 26,382/ the coupling or mounting
of the arnms 18 to the various supports. 35 The Ilength of the
coupling arnms 94, 94" or arm | n made (o0 vary g.
each can be in the formof a ga | | L3 or
hydraulic rametc). This enables the™Su S to b
97/ 40723 7/ 0925 /4
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brought into the horizontal position earlier or later for di fferent

extensi on positions of the pantographic |inkage mechani sm Thus, a
relatively shorter or relatively | onger bed nay be achi evabl e by
varying the | e¥PR"#2} he 5 coupling arm 94, 94' or arm PERAULTI25630.
However, appropriate arrangenents may also be required with respect
to the length of various slots and grooves . to increase the upward
travel of upper or |ower pivot points , 24, and variations in the
coupling armlinks 10 nmay also be required). Many of the
conponents of the pantographi c support cont roh mechani sm descri bed
above can be fornmed from nmetals such as alugnium mjfd steel etc.
Wher e possi bl e and pref — Ra axarasa 3] f ormed
from15 [|ightweight but stffing plastic materials eg. sufh as
assi sted gas plastics which\lre strong, |ight wei ght \and easy to
form. Plastic material S\ enpl oyed to i ni m e the cost
and/ or wei ght of the overall Ut™R suc ] ollers, in the
slats 14, in the brackets 20 at “ceyplIhgmaLm 94, 18, pupport posts
26, 38 etc). The slats can al so b&~F&EEed from er can various
ot her franme conponents. The arjrajpenen | de a conpact,
strong and stabl e col | apsi bl e nechaniﬂnl ) to use and 25
f or M manuf act ure. % \@
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Wiil st the ‘invention has been described wth reference to a
nunber of preferred enbodi nents, it should be appreciated that the

i nvention can be enbodi ed in many ot her fornms. [err] [err]

CLAI M5 WO 97140723A pant ogr aphi ¢ support control mechani snNPECTIAURN256 -
with furniture including: one or nore pantographic

| i nkages, the or each 5 | i nkage bei ng nounted between forward and
rearward ends such t hat extension of 4A® |inkage(s) causes relative
novenent of the forward and rearward ends away from each ot her

wher eas contraction of the |inkage(s) causes relative novenent of the
forward and rearward ends towards each other; 10 two or nore
support neans that are adapted for - pivoting with respect to one of

t he pant ographi c |i nkages; and two or nore correspondi ng
urgi ng neans, each arranged to act between said one pantographic

| i nkage and a

Wy
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respective support nmeans in a manner such that extension of 15 said one
pant ogr aphi ¢ | i nkage causes each urgi ng neans to respectively act on
its respective support nmeans to cause it to pivot upwardly and in the
same way as an VHRPH#ER support -~ means, from an inoper at i REI/AUEIOD2SEN
to an operative position. 2. A nmechanismas clained in claim1l
wherein each 20 wurging neans is integral with the respective support

means and is pivotally nounted to th8/8espective pantographic

| i nkage. 3. A nechanismas clainmed in claim1l1, wherein each
urging neans is a free arm extendi ng between the respective support
nmeans and the respective pantographic |inkage and has 25 one end
pivotally nounted to the 'support neans and an opposi ng end pivotally
mounted to the pantographic |inkage. 4. A nmechani sm as cl ai ned
in any one of the preceding clains, wherein the or each pantographic
| i nkage i ncludes a pl u Yt of arm pairs nounted together in

series, with each 0 armof Rach srm pair having opposing free yds, the
free ends ' of of a giwn iernediate arm pair Reing pivok al
joined to respective f ends of jaceQt armpairs on t sigéj
of the given armpair, a mherELn a\suppsyt neans is
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AME~, nt -' - ET ' c Al; AU [err]
pivotally nmounted at or near the or each respective join bet ween
adj acent arm pairs. 5. A nechanismas clained in claim4,
wher ei n one or WO97/407%3pre uprights are provi ded between the f@coaud7/0686 -
rearwar d 5 ends and each support neans is pivotally nounted to a

respective upright at a support-pivot nount for novenent bet ween the
operative and inoperative positions, wit&/he or each pant ographic
| i nkage being pivotally nounted to respective upright(s) at each
respective join and, n a
%QE 12 24
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10 plurality of uprights are present; extending between a series of
adj acent uprights. 6. A mechanismas clainmed in claimb5, -
wherein forward and rearward supports that are generally vertically
arranged ‘WO9140B8 are arranged at the forward and rear warBCEAUSH002565
respectively, and wherein a pair of parallel pantographic | i nkages
generally horizontally extend in use between the forward and
rearward supports and such that a given s@pgort means in one |inkage.
opposes a correspondi ng support neans . in the other linkage; and 20"
wherein respective support planks are provided, t he or each plank
extendi ng transversely between the pair of | i nkages, between
respective and opposing joins and being nount ed to opposi ng support
means, such that in the operative position each support neans pair
orients its 25 respective support plank to present an upwardly di sposed
pl anar and general ly horizontal face. 7. A mechani sm as
claimed in claimb5 or 6 when dependent upon claim 2, wherein

t he i n-use upper ends of adjacent arms at the or each join
are adapted for slidinghwithin a tracking f,gpfed in the upright in a
generally verticgl direction, ilst the in-use |/fowernost free ends
of adjacent arns Jat the or each join are pivotal)y nount ed agai nst
sliding in the ugright. 8. A nechgismas clained in claim7,
wherein the

-
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35 'tracking is a slot fornmed in the upright and the adaptation of
t he uppernost free ends includes a transversely

AVENDED SHEET | PUAI AU [err]

proj ecting | ugwaxéxgonsbl e therefromand slidable within a FCAF005100246 -
slot, the | owernost free ends being nounted at or near the bottom of
each respective upright, and the sl ot bei ng arranged at or near the top
of each upright. 5 9. A nmechani sm 7§clained in claim8, wherein

t he urgi ng nmeans includes a tracking along or in which the

transversely projecting lug is caused to nove during " ext ensi on and
contraction of the respective pantographic | i nkage, this novenent
causing the pivotal novenent of the 10 support neans betmeeﬁgthe operative
and inoperative ¥ . i 2

FIG. 11

—
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;565i tions respectively. 10. A nmechani sm as ppwpi rmcgirrflﬂi 2 oA
wherein the urging neans is an integral projecting arm ext'erdi dj} om .

near the support-pivot nmount of the sup_poit_means, and %qu;ﬁ(@ njt he.’[;?-? ine s
tracking in the urging neans is a slot extending fromthe Support~™i 3

pi vot nmount to a rendte ENrGIRABIEIC SUPHUI RESNTHRORMRENNTIdM Whi ch the

projecting lug is slidably —Tecei ved. TT A nmechani sm as
claimed in claim210, wherein the 20 slot is bent at a position near the
armrenote end, such that the 5 QEoFHPoNENTT@yel s into the bent
portion of the sl ot when theTespective finkage 1s brought into the

extended position, TheRHesent iinentdqoreglatietiing dgantroraphic GRRQrt
means N g he QprhAl vRdiRililddindSpeci ficaldy ¢ PHAMNANAS fal med in

claim5 or claim6 when dependent upon cl'aim 2, wherein the in-use
| ower nost f r ezontrolldigs fsupficaderrurfiage @&sdwlafredatitl @ ranteogranitig | vy

mounted to a dRSPREIdYe UHd HcnSRPAS A dk Usttn rurdiARBITON 199

ends of adjacent arns at e or e Join are 30 adapte or free novement
with respect o dércridkgsequiimarily wigti gieferande thmatitis udee ioxt ended
position of tégﬁ ldddag - URRSS f |35 R9sid iyqped
general ly ‘groi%ar?hrbe Ssoufpapodr t-pi \%oLt&arCrJ;tunt , v&:&e)?%easgﬁr%}%ﬂce?nt racét e
posi tionl®f tinventisurthds mudle wiabdr gREkimatidnee Bonl ¢xargble pddia i oned
general |y aboWﬁ%éﬂEﬁéﬂ”&&Htffﬂéﬂ%pﬁf&ﬁ&tion with cupboards, armchairs,

cabinets etc and, in addition, may find appliéation beyond

that of furniture.

BACKGROUND TO THE INVENTION

15 Pantographic mechanisms for use with furniture are

known. The mechanisms are primarily used to transform a
piece of furniture from one function into another function,
usually the latter function being that of a bed. The
pantographic mechanism is stored in a contracted position

20 within the furniture piece in its primary function, and is
released therefrom and moved into an extehded position to
transform thé furniture piece into a second function (eg. as
a bed, footrest, etc).

With some of the existing pantographic mechanisms

25 employed with furniture, when the mechanism is brought.into
the extended position a plurality of transverse support
planks or slats mounted to the mechanism may be brought into
a horizontal orientation. The resulting upper surface then
forms the basis of a support surface for a mattress,

30 cushion(s) etc. Existing arrangements require the fastening
of the support planks to and between respective arms of a
pantographic linkage in a constrained manner so that in the
extended position the support planks move into the
horizontal orientation.

35 ' SUMMARY OF THE INVENTION

The present invention provides a pantographic support
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13. A mechanismas clainmed in claim5 or claim6 when

! . | Peﬂden .
on claim3, wherein the in-use |owernost free ends RtLEW%B %J—acéat 338
arms at the or each join are adapted for idi ng within a

tracking formegddrdinaecbRRh98h £ok alsqeewtal FMrniture ﬁlClYﬁﬁhk;Cm direction,
whi | st the in-use uppernost free ends acen t arns(ﬁi the or

each join are pivotally PREfedwore pant°gra%&kﬁrﬁﬂn3394§rn§ Pt ne®Thri ght .
14. A ﬁEChanlSIﬁﬁkthiweEﬁd inoustéd beteanhdEbewarihend rearward ehdackiach is

A oLoL 9T Ll SRR oREL Y BBces el pbmbapesios!
t her ef rom and she dxidvwang ahdnraarward ends away from each other whereas
contraction of the linkage(s) causes relative movement of the
forward and rearward ends towards each other:;
two or more support means that are adapted for
pivoting with respect to one of the pantographic linkages; and
10 two or more corresponding urging means, each
arranged to act between said one pantographic linkage and a
respective support means in a manner such that extension of
said one pantographic linkage causes each urging means to
respectively act on its respeétive support means to cause it
15 to pivot upwardly and in the same way as an adjacent support
. means, from an inoperative position to an operative position.
Certain advantages follow from having the support means
pivotally mounted to the mechanism, for example, the support
means can be readily detached from the-pantographic
20 mechanism {eg. by employing a releasable pivotal mounting)
for the purpose of replacement, repalr etc. Also, the
urging means can function to stabilise the support means in
the operative position (eg. where the support means
incorporates support slats forming a sofa-bed support
25 surface for a mattress, the urging means can function to
stabilise this support surface in use).
BRIEF DESCRIPTION OF THE DRAWINGS -

Notwithstanding any other forms which may fall within

the scope of the present invention, preferred forms of the
30 invention will now be described, by way of example only,
with reference to the accompanying drawings in which:
Figure 1 shows a side elevation detail of one preferred

pantographic support control mechanism
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Fespecu\/e slot,the uppernost free ends bei ng nouriGTiAYL qOI‘ / O 0 3
adjacen the top of each respective upright, and the slot

being a mmnl ,”mr the base of eachupright. - 15 - 15. A
nmechani cl ai m 4 when dependent on claim3,
wherei n each support nmeans is pi votal | y nOLAINSI at a

support - pi vot nount .| ocate 0 e e:ans ree
ends of the arn1pa|rs \Jﬁ Egﬁéo%{é@ﬂ1&'¥%§%%@% Bontrol meCha rgé%g?nﬁfé

pi votal I y nounwath émrnwﬁunauinpéudheg10|n 20 betmeen | ower nost free
ends of the armpairs, apgdeabrtfibre pantographlgp@9ﬁk£§é§nqﬂkpo% BREAtI Ng
position on the support mnmeans enote fromthe support-pivot
nount . S linkage beipg) m°Rnﬁ‘§€hlaﬁF‘§?ﬁraszﬂ"‘fﬁrﬁ’e&nfinr%?éW%‘gf?ndﬁhéPéhn in
use, when the @hatasktdndkauef $heNlifRagxiOndediseesirbladive movemdnt blie
nount i ng p05|t|§ 8f the o] site ena of .t he urqgng\ h neans free
armis |ocatedt3650v8r4Grq FEATVABE St fway Trom each pther WHGEISESH t he
support - pi vot ronbracthen esS thieedinkegefs) causes relatave hovdegyd iof ithet he
contracted p03| h { | ocat ed bel ow t he
I magi nary hori z%n? F& %MH"&% eggs towar(i£%%cix (r?r)gglﬁgm smas clainmed in
claim 15 8P cl ai m 16, two or morQh¥RRAIYY HeaRsd thall aearataRrtesufpsrt s

that are generﬁhbﬁtlng with resﬁé%&ttéabh¥ Sf I 9fhnitdgt&Ph 8k €1 Bl aARESd adll

the forward and rearward ends res ectlvel and wherein a pair
of parallel ﬁﬁﬁ%8§rQﬁﬁ?cc?¥¥ﬁ§RﬁQ§%§§nBF8F ¢ B0 y extend
in use 3rrahgewees ddie Herwsenhdsahd oearpartboyaphdct $inkages ot tehat a

respective support means in a manner such that extension of
15 said one pantographic linkage causes each urging means to
respectively act on its respective support means to cause it
to pivot upwardly and in the same way as an adjacent support
means, from an inoperative position to an operative poéition.
2. A mechanism as claimed in claim 1, wherein each
20 urging means is integral with the respective support means and
is pivotally'mounted to the respective pantographic linkage.
3. A mechanism as claimed in claim 1, wherein each
urging means is a free arm extending between the respective
support means and the respective pantographic linkage and has
25 one end pivotally mounted to the sﬁpport means and an opposing
end pivotally mounted to the pantographic linkage.
4. A mechanism as claimed in any one of the preceding
claims, wherein the or each pantographic linkage includes a
plurality of arm pairs mounted together in series, with each
30 arm of each arm pair having opposing free ends, the free ends
of arms of a given intermediate arm pair being pivotally
joined to respective free ends of adjacent arm pairs on either
side of the given arm pair, and wherein a support means is
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supggrﬂmﬂgm,m”"u#n!’ nkage opposes a correéponijl thQYAUsup;;pdrt;l rf;ahsg: \r;en

he ot her i hkafe;sa wher eLnipespective support planks are

prOV|ded each pl ank extendi ng transversely bet ween the pair-of = ~
linkages, 5 piheiterdly neapeed we ardnepposhegoroieashamespeictid vengnotied t o
opposi ng suppor.t neans,. such that in_the operative position each

support mean®FHGeHABAEI &1MeBFdLive support pl ank to present an

upwar dl y di sposed P anaa mechgeis ald elaimdrirr aizdm facavhdfein one diS.
A nechanismas clained.in claim17

d
bet ween and AF SRR %)qﬁﬁbégpwgdggdgetwee@OFﬁgéggm&aﬁ&.&P%{%%%%prten
free arng in dhves paicldlh |SupgREE means is pivotally mounted to a

respective upright at a support-pivot mount for movement
between the operative and inoperative positions, with the or
each pantographic linkage being pivotally mounted to
respective upright(s) at each respective join and, when a

10 plurality of uprights are present, extending between a
series of adjacent uprights.

6. A mechanism as claimed in claim 3, wherein forward
and rearward supports that are generally vertically arranged
in use are arranged at the forward and rearward ends

15 respectively, and wherein a pair of parallel pantographic
linkages generally horizéntally extend in use between the
forward and reafward supports and such that a given support
means in one linkage opposes a corresponding support means
in the other linkage; and

20 wherein respective support planks are provided,
the or each plank extending transversely between the pair of
linkages, between respective and opposing joins and being
mounted to opposing supporf means, such that in the
operative position each support means pair orients its

25 respective support plank to present an upwardly disposed
planar and generally horizontal face.

7. A mechanism as claimed in claim 5 or claim 6 when
dependent upon claim 2, wherein the in-use uppermost free
ends of adjacent arms at the or each join are adapted for

30 sliding within a tracking formed in the upright in a
generally vertical direction, whilst the in-use lowermost
free ends of adjacent arms at the or each join are pivotally
mounted against sliding in the upright.

8. A mechanism as claimed in claim 7, wherein the

35 tracking is a slot formed in the upright and the adaptation

of the uppermost free ends includes a transversely
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cl ai rniture piece, to be stored t her &w't hi n én Yn*
a contracted pdsi sion, and when di.sphaced to an extended position to
present a generally hori zontal surface that forns the basis of, or

functions asprojecdibgd lug exitendjbier &heyeffgore endals lddppdet witihfiace.
respective slot, the lowermost free ends being mounted at or
near the bottom of each respective upright, and the slot
being arranged at or near the top of each upright.

5 9. A mechanism as claimed in claim 8, wherein the
urging means includes a tracking along or in which the
transversely projecting lug is caused to move during
extension and contraction of the respective pantographic
linkage, this movement causing the pivotal movement of the

10 support means between the operative and inoperative
positions respectively.

10. A mechanism as claimed in claim S, wherein the
urging means is an integral projecting arm extending from
near the support-pivot mount of the support means, and

15 wherein the tracking in the urging means is a slot extending
from the support pivot mount to a remote end of the -
projecting arm and in which the projecting lug is slidably
received. _

11. A mechanism as claimed in claim 10, wherein the

20 slot is bent at a position near the arm remote end, such
that the projecting lug travels into the bent portion of the
slot when the respective linkage is brought into the
extended position, resulting in a temporary locking of the
support means in the operative position.

25 12. A mechanism as claimed in claim 5 or claim 6 when
dependent upon claim 2, wherein the in-use lowermost free
ends of adjacent arms at the or each join are pivotally
mounted to a respective upright, whereas the in-use
uppermost free ends of adjacent arms at the or each join are

30 adapted for free movement with respect to the respective
upright, such that in the extended position of the or each
linkage each uppermost free end is positioned generally
below the support-pivot mount, whereas in the contracted
position of the or each linkage each uppermost free end is

35 positioned generally above the support-pivot mount.
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13. A mechanism as claimed in claim 5 or claim 6 when
dependent on claim 3, wherein the in-use lowermost free ends
of adjacent arms at the or each join are adapted for sliding
within a tracking formed in the upright in a generally
5 vertical direction, whilst the in-use uppermost free ends of
adjacent arms at the or each join are pivotally mounted
against sliding in the upright.
14. A mechanism as claimed in claim 13, wherein the
tracking is a slot formed in the upright and the adaptation

10 of the lowermost free ends includes a transversely
projecting lug extendible therefrom and slidable within a
respective slot, the uppermost free ends being mounted at or
adjacent to the top of each respective upright, and the slot
being arranged at or near the base of each upright.

15 15. A mechanism as claimed in claim 4 when dependent
on claim 3, wherein each support means is pivotally mounted
at a support-pivot mount located at the join between
uppermost free ends of the arm pairs, whereas the urging
means free arm is pivotally mounted, at one end to the join

20 between lowermost free ends of the arm pairs, and at the
opposite end to a mounting position on the support means
remote from the support-pivot mount.

l16. A mechaniém as claimed in claim 15, wherein in
use, when the or each linkage is in the extended position

25 the mounting position of the opposite end of the urging
means free arm is located above an imaginary horizontal
plane through the support—pivdt mount, whereas when the or
each linkage is in the contracted position the mounting
position is located below the imaginary horizontal plane.

30 17. A mechanism as claimed in claim 15 or claim 16,
wherein forward and rearward supports that are generally
vertically arranged in use are arranged at the forward and
rearward ends respectively, and wherein a pair of parallel
pantographic linkages generally horizontally extend in use

35 between the forward and rearward supports and such that a
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pi vot in the Seseprayent anaspmwya@mpo&cpmranarmami denemnadly
| noperative position an operative position. 20 2. A

mechani sm as cﬁ‘%?h%ﬂn{:ﬂlcfﬁ?ﬁ 1, wherein the or

10 18. A mechanism as claimed in claim 17, wherein one or
more braces extend between and are mounted to opposing and
corresponding urging means free arms in the parallel linkage
pair.

19. A mechanism as claimed in any one of the prece&ing

15 claims for use in a furniture piece, to be stored
therewithin when in a contracted position, and when '
displaced to an extended position to present a generally
horizontal surface that forms the basis of, or functions as

a bed or other generally horizontal support surface.
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(57) Abstract

_A pantogmghic support control mechanism (10) for use with fumitore includes one or more pantographic linkages (16). The or
€ach linkage (16) is mounted between a forward énd ( 104) and a rearward end (26, 106). Extension of the linkage(s) (16) causes relative
movement of the forward and rearward ends (104, 26, 106) away from each other whereas contraction of the linkages(s) (16) causes relative
movement of the forward and rearward ends (104, 26, 106) towards each other. One Of more support means (14) are pivotally mounted
with respect to and at or near respectively one or more of the pantographic linkages (16). One or more comesponding urging means (12)
are arfanged to act between a pantographic linkage (16) and & respective support means (14) in a manner such that extension of the or
each linkage (16) causes the or each urging means (12) to respectively act on its respective support means (14) to cause it to pivot from an
inoperative position to an operative position.
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