WO 96/15025 = :  PCTIAUSSI007S9

Thrs mventron retates to a leg attachment system and method for seats attached - -

. toa seat support
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The rnventron has partrcular utrlrty to the mountrng of seats to the ﬂoor of a’
. vehrcle or the deck of a vessel where the seats of the vehrcle or vesset can be |
| subjected to an appreciable lateral force when the _motron of the vehicle or

vessel is suddenly impeded.

The rnventron however is not lrmrted to such applrcatrcn and has general utility

as an attachment system for pedestats or standards of any general form which

are requrred_ to be anchored to a floor and which may be  subject .to the

.~

application of a lateral force.

In recent times, and with the'application of new technologies, large passenger

carrying marine craft are achieving speeds of a magnitude normally experienced

in motor vehicles and so are r:a'pable of subjecting passengers seated within

- them to high lateral forces which can cause serious 'injt,rry if the motion of the

vessel is suddenly impeded.

. One of the problems with designing leg attachment systems for seating' in marine
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vessels, and which does not present itself to the san'r_e_ degree in relation to land

based vehicles, is the-weight COnsideratibn'.which.seriously affects the design of

- the gar’tic'ular leg attachment ‘'system that is adopted. - Moreover, in order to

achieve high speeds, passenger ferry craft are requir.ed' to be light weight,

* whereby the weight of the vessel directly affects the maximum speed that can be

obt_ained by the _ve_ssel. C_onSequently,’ : _passenger'ferry craft these days are

' constructed with decks of e‘xtremely iight gauge material, for example aluminium
~ sheeting which can reach thickniesses of down to 2mm." Consequently, the leg
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. _ a_ttachment systems that have pre\_riously been designed-for -seating' to attach to

._...-.'decks of such light gauge material have'similarly been of light weight design and

10

" hence have skimped on meetlng minimum safety standards for resisting Eateraily

apphed lmpact forces

3 An immediate solution to the problem would be to make leg attachment systems
. of heavier gauge mater:at however- the inherent problem with thls is that. thrs- -

 would consnderably add to the weight of the vessel.

-.A':further"problem is that the beam. of marine craft is not limited to the same

extent as the breadth of land based vehicles and hence there is much more
flexibility in the positioning a'nd the number of seat_'e -'that are able to be'mounted
upon a deck than is the case with land based motor vehicles. Hence, the ability
to position seats easily and remova_b_ly is also an impoﬁant_deSign consideration |

which detracts from having permanent fixed point 'ah_chdring systems for Ieg

- attachment systema,'- which are easier to design for meeting high loading
15 '

requirements than is the case of impermanent anchoring points and fixtures.

'Present types of anchoring techhiques for leg attachment systems are basieaily

' divided into three classes. The first is the flange or base plate anchoring system |
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-as shown in figure 1A of the'acc'ompan_yihg drawings, the second is the block

mounted anchoring system as shown in figure 1B of the drawings, and the third
is the track mounted anchoring system using either diamond or T-head bolts (not

shown) or angle bolts shown in figure 1C.

As shown in figure 1C, this system uses an in_terlocking angle ‘a’ to which tie’

~ bolts 'b' are fixedly mounted to fixedly retain a seat pedestal leg 'c' to a track 'd"..

The traek 'd' its_elf is permane'_n_tly fixed to the deck and is formed with a

“longitudinally extending cavity, centrally disposed within and circumscribed by a

C-shaped channel portion 'e’. Such an arrangement has the advantage that the

_interlocking angle can be positioned close t.o'the installation site without having

“to be slid along the entire length of deck ttack, which would otherwise be the



WO96r15028 S 'PCT/AU9S/00759

-3-"

'_ case if a captive -T-head-section was used. 'Although a T-head section -.wo'uld
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provrde greater lockmg abrllty and hence strength, as lengths of track can be as .

!ong as 50m or more along a deck such & system is lmpractrcal tc use.

The first two of these sy,sterns'_'falls into the categor_y of permanent affixture

anc’:horing points. and is not attractive to the industry due to the inability to

-~ change: the fixing position .of the leg attachment for the seats, once it is fixed in

position. A further problem is that almost all of the. rmpact force is directly

: transferred to the deck of the vesse! at'the fi xrng point cf the bolts in the case of

the flange or base plate arrangement and the blocks in the block mounted
arrangement Such forces consequently lmpose consrderable shear upon the
deck itself and in the case of lightweight thin-gauge ‘deck constructron the
anchoring _systems are able to pull out directly from the deck at relatively low

impact forces, causing permanent damage to the deck itself.

" The track arrangement, however, is generally accepted as the indtr_stry standard,

whereby the track system allows for easy and impermanent positioning of the

'anchoring' means therealong, wh‘ilst causing the impact forces to be applied to

- the track.itself. rather than the deck. Accordingly, the track system allows the leg
. attachments for seats to be easily slid into position and the track itself can be |
' attached to the deck usmg vanous fixing systems including rivet and nut inserts

: whlch allow forces transmitted to the track to be more unrformly spread along the

deck, reducing shear. In addmon the track provrdes a continuous attachment

- method for the leg attachments of the seats to the deck, where the leg '

attachments can be adjustably posmoned at any time by slldrng the legs in the

: track to the correct posrtron

Notwithstanding this improved .a'rrang"em'ent, the two types of anchoring systems

used with the track arrangement, namely the diamond or T-head bolt anchoring

- system or the ang!e bolt anchorrng system, have been found to be lrmrted with

respect to the size of the |mpact force that can be acccmmodated and fall short
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of the standards recently set by the International Maritime Organisation which

- are applicable to high speed passenger Camying Vessels: -~ - oo S

' Moreover, in the case of the diamond or T-head bolt arrangements, impact .

forces are stil'l_ tran_smitted by the anchoring 'system' to the _traic_k at point
locations, consequently causing shearing of the anchoring means from the track
at these points. In the case of the angle bolt attachment system, although impact -

forces are applied more uhiformly 'élong the angle, due to the limited ability of the
~angle to Iock into the cavity of the C-shaped channel design of the track, the _

| angle itself has a tendency to puﬂ out or shear from the track by the impact

=
T Ve

force, creating a bending moment around the flange or lip 'f _of the track which

- engages the flange of the angle.

Safety standards imposed by the International Maritime Organisation are
calculated in accordance with a vessel's "G" rating. . Moreover, each fype of

vessel h_as .a "G rating assooiated therewith which equates to the likely inertial

forces that may be applied to passengers, having regatd to the vessel size, its

.speed and weight.

*G" ratings f_or'most large passenger carrying marine cratt require leg attachment
systems to resist impact forces in the region of 600kg. With _'respe'ct to the
previously described prior art Ieg_a'ttachment systems, impact force resistance of
only 300kg to 400kg can be aohieved before experien’cihg vertic_al separation of

the leg attachment from the deck or the track.

" Disclosure of Invention .

25

Accordin'gly, it is an object of the present invention to provide an improved leg

~ attachment system which overcomes some - or all of the disadvantages

associated with prior art leg attachment systems as descnbed above and which

_m partlcular provides for opposing and dlsslpatmg impact forces of a magnitude

to meet recent standards adopted by the International Maritime Orgamsatlon
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In. accordance with one aspect of the present invention, there is provided a leg

attachment fo_l_'_ seats__moun_ted .to_ a_se__at_support, .including:_ e i

an anchoring means’ for Iockxng!y engagmo a2 base havmg & track

therem ‘said base bexng 1i xed!y mounted toa support

' leg means for surmountlng sald anchormg means and supporting a seat -

support thereon and

tie means for released fixed attachment to ‘said anchoring means at one
end and clamped locking engagement to the seat support at the other
end, such that increased locking engagement of said tie means with the

seat support posxtwely Iocks sald leg means to sald anchonng means;

wherein lateral forces ap_pli_ed to the seat support:are tran_sferted by said ”
" leg means and said tie means to said anchoring means, whilst

simultaneously being disseminated through said leg means;

and wherein said anchoring means is adapted to dissipate the force

transferred thereto uniformly over an expansive portion of the track base

- Preferably, saio 'anchori'n.g means comprises a pair of interlocking angles, each

having.a_n outer flanged end, for being positively engaged within a longitudinally
| extendi'ng cavi.ty' centrally dis'posed' within and _circutnscribed by a C-shaped
| _ohannel portion of the track, and a substantially planar web portion for projecting
outwardly trom the cav'ity; tfvhe'retn said' ﬂanged ends combinedly define a
T-shaped foot for locking engagement within the cavxty and said web portlons
define a Ieg for attachment to’ satd tie means, when said mterlocklng angles are

brought into juxtaposition with each other. -

Preferably, the combined transverse extent of said flanged ends is marginally |

less than the correSponding'maximal transverse extent of the cavity, and the

o TH!S-SHEET HAS BEEN eet Has Been Re laced

s ) i
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combined transverse extent of the ‘'web portions proxirnate to said foot is

---margmatly less: than the mln:mal transverse extent of the cawty so that said

Interlockmg angles are reqmred to be transversely spaced apart a prescribed

distance to fully oocupy ‘and engage said cavity when in said juxtaposition, to

enable one interlocking angle to be discretely withdrawn from engagement with

~ the track by lateral rotation thereof relative to the other interlocking angle.

'Preferably.' ‘said web p‘o'rtions'.-are _eac_h proVided' with a corresponding

- transversely extending aperture to facilitate attachment to said tie means.
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" Preferably, said leg means comprises a tubular peoestal' having a base end for

sitting upon the frack whilst surmounting  said anchoring means, '{‘and an
opposing - support end formed. 'with a transversely extending recess of .
complementary shape to the seat support to accommodate a long:tudmal portion

of the seat support transversely across said pedestal. S

Preferably, said tie means oompriSes' a shank_ portion for extending along and -

within said tubular pectesta!,' said one end having a transversely extending

__aperture for aligning with corresponding apertures of said anchoring means to

fa_cilitate attachment thereto. .

Preferabiy, said other end of said tie means is formed with a screw threaded

 fastening means for locating within a corresponding aperture disposed upon the

20

support beam and for clampingly and lockingly engaging the seat support
posmvely upon sald tubular pedestal within ‘said recess on increased locking

engagement of sald fastemng means upon the seat support

Preferably, said one end is able to be releasedly plnned to sald anchonng means

"'by means of a pin inserted through the corresponding apertures of said web .

portlons and said one end when brought |nto relative axial ahgnment

i i‘ﬁn 0

THIS SHEET HAS BEEN |
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Preferably, said shank portion compnses a strap of commensurate transverse'
- extent- at - sard one.end - to said prescrrbed distance for berng disposed
wrnterposedly between sard web portrons so as to maintain Iockrng engagement

of said foot wrth the track

5 In accordance with another aspect of the present invention,. there is provrded a.

Ieg attachment system for seats mounted to. a seat support compnsmg
a base having' .a'track for fixed mounting to a support; and'

aleg attachment'inc:luoing:;' R

4

e .

(i) an anchoring means for lockingl'.y' enéaging said track;

.10 ' o (i) leg means for surmountrng said anchonng ‘means and

supporting a seat support thereon; and

(iii) tie means for released fixed attachrnent to said 'anchoring'

_ means at one end and clamped engagement to the seat support at
T '.the other end, such that increased locking engagement of said tie

15 - ' means with the s_ea_t'suppo_rt positively locks said Ieg means to said

~ anchoring means;

' wherein lateral forces applied to the seat support are transferred by said
leg means and said tie means to said anchoring means, whilst

| “simultaneously being disseminated_ through said leg -means;_ _

20 - and wherein said anchoring means is adapted to dissipate the force

transferred thereto uniformly over an expansive portion of said base.

in accordance with _anot_he_r' aspect of the present invention, there is

-provided a method of fo‘rminga demountable leg attachment system for

- seats, comprising:-

Sheet Has Been Replaced -
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fixedly mounting a base I'tav'ing a .tfack therein to a sub‘port;

inserting anchoring_.m_'ean_e into said.track to lockingly engage therewith;~ ~ -

- releasedly attachmg tle means to said anchonng means, so that said tle '
means can project upwardly therefrom

-surmountmg a leg means for supportmg a. seat support, over said -
anchonng means so that said tie means is dlsposed thhm the conﬂnes

. ‘of the leg means and can extend therealong,

bosttioninga seat suhport upon 'the top of said leg means and Idt:ating’

the ends of said tie means to extend throdgh said seat support;

clampingly engaging sald seat support to said leg means . by lockmg
engagement of said tie means with said seat support, and consequently |
clamplngly engagmg said leg means upon said track;

wherein lateral forces applied to said seat support are transferred by

said leg means and said tie means to s"aid ‘anchoring means, -whilst - -

simultaneously being diss_eminated through said leg means;

and wherein forces tra_hsferred to said'ancho_ring means are dissipated

uniformly over an expansive portion of said base.

In this manner,'l_e_g attachments: and hence seats can be-_pesitioned at any -
location along long Iengths of deck track without having to slide captive T
sections from one end, whllst malntalmng -maximum resistance to verttcal

separatlon of the anchonng system from the track

REPLACED

This Sheet Has Been Reﬂlaced

III||I Il




WO 9615025 S -  PCT/AU9SI00759
-9- '
The invention will be better understood in the light of the followmg descnptron of -

three specific embodiments thereof _The descnptncn is. made wrth reference to I

' the accompanymg drawmgs Wherem- _

F:gure 1is a_perspectrve view showing a pair of seats' mounted upon the

5 - leg attachment system of the present mventlon

Figure 2 is an exploded perspective view sho_wing _hcw,:a seat support
beam is mounted to the leg attachment system cf_the first embodiment;

| Figure 3isa fragmentary perspectrve view showmg the leg attachment -

system of the fi rst embodrment | : ' _'

10 ‘Figure 4 is a top sectlonal view of the leg attachment taken alcng section

4—4offgure3 o S : =

'Figures 5a, 5b, 5¢ and 5d are a set of sectional end views shoWing.the_
- method by which the anchoring means and tie means are inserted into a
track to form part of the Ieg attachment system in accordance with the .'

5 -t'rst embodiment;

Figure 6 is a similar view ..-to-ﬁg'ure 2, but of a leg attachment system in’

accordance with the’_second embodiment;

Figure 7 is a s;mtlar vrew to f gure 3, but of aleg attachment system in
accordance with the second embodlment '

20 - Figdre 8 is a similar view to figure 4, but taken along section 8-8 of ﬁgur.e'-
7 : . .

F:gure 9isa fragmentary sec’aonal side view of a fully assembled Ieg

attachment system in accordance with the third embodiment;
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Figure 10 is a sectional end view of the leg attachment system shown in

_.__fgure 9 e e e

) "'"."Flgure 11isa sade elevatlon of the paxr of- ﬂanged plates in accordance

with the thxrd.embodlment

Figure 12 is an end view of the flanged plates shov__vn in figure 11; -

. FigUre_ 13isa pl_an view of'_the_ flanged plates shown in figure 11;

10

Figure 14 is side e_teva't'ion"of the tie m_ean_s in 'accordance with the third

s

embodimen_t; T - .

_Flgure 15is a fragmentary sxde elevatlon of the tie means shown in

figure 14 _
‘..

L

Frgure 16a is a side elevatnon of a preform metal strap in accordance

with an alternative embodlment

15

_Figur_e 16b_ is a plan view:o'f ﬂgure 16a;

Frgure 17 is a plan view of a preform metal strap in accordance wrth

another a!ternatlve embodiment;

Figure 18a is a diagrammatic side eievati'On showing the interconnection

) of an anchoring ‘means and a tie means using a def_crmable pin.

_ arrangement as des'cribed in another modiﬁed'_embodirnent;

20

Figure 18b is an end view of 18a; and

Figure 19is a similar diagrammatic view fo figure 16a but depicting an

arrangement using pins in deformable slots. .
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acifi .'b i .h_ nv ion

in the description of the en*bodiments and drawings -associated therevvith ‘the B

‘same reference numerals have been used to ioentn‘y common features of the

: embodlments

As shown in t' gure 1 of the drawmgs ail of the embodiments are direoted.

towards a demountable leg attachment system for attaching rows of lightweight

seats _11. to the deck 13 of a _hrg_h speed .passenger marine craft, via a seat

- support beam 15 which has the seats fixedly attached thereto. The beam 15 is

supported '-by two or more pedestal legs 17 which are in turn lockingly engaged

with respective bases 19 corn_prising tracks__mihich_ run longitudinally and are

 fixedly attached to the deck 13 of the vessel.

" The first embodiment is directed towards a demountable leg attachment system I_ .

21 comprising ‘an .anchoring means in the form of a pair of interlocking angles

23 leg means in the form of a tubular pedestal” 25 tie means in the form of a

pair of tie straps 27, a base compnsmg a track 29 and a seat support beam 31.

~ The .’track”29"i:s' of the c'onventi'on'al eXtruded".aluminium form having a C-shaped

20

25

channe! portion 33. centrally disposed therein and defining and circumscribing a o
iongitudlnaily extendmg cavity 35 therein. The track 29 is also provided with a
pair of outwardly projecting Iongitudmally extending flanges 37, each having a

- proximal planar portion 37a and _a:do_wnturned distal portion.37b. The proximai

portions 37a respectively define inwardly projecting flanges or iips 39 which are

: spaced apart a prescribed distance in opposing relationship to define an 'opening
into the cavity 35 of the track The distal portions 37b have a downward extent
-commensurate to the helght of the C-shaped channel to engage the deck lining

in conjunction with the bottom of the C-shaped channel 33 which engages the

deck itself. Accordingly. the.distai portions 37b provide a clean finish for carpet

or other deck covering which,termin’ates adjacent to the channel 33.
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- The track 29 is fi xedly attached to the deck by screws, rivets, welding or other

fastening arrangement

‘The seat support beam 31 is also-of conventional - extruded -aluminium form,

comprising a trapezial box channel portion 41 and a planar.flanged mounting

portion 43, contiguous with the long and paralle! side of the channel portion.

" The opposing sides of the mounting portion 43 comprise longitudinally extending

flanged ends 43a to facilitate attachment to the leg attachment system in a

manner to be described later.

The mounting portion 43 provides a surface to':Which the seats 11 ‘are fi xedly
mounted .by a nut and bolt fastening arrangement or the hke and the boxed
channel portion 41 IS disposed to depend from the mountmg portlon 43 to
sun'nount the pedestal 25. Accordmgly, the support beam 31 1s drsposed
transversely of a series. of seats 11 dlsposed s:de by side as shown in figure 1 of

the drawings for attachment thereto.

The tubular pedestal 25 is of substantially rectangular extruded alumlmum form
havmg a pair-of opposmg side panels 45 which are mterconnected by a palr of
oppo_smg end -panels 47. The o__pposmg axial ends of -the pedestal are

te_rminated in planes-which are obliquely dis_p_osed relative to the axial extent of

the pedestal so that the top of the pedestal projects f'onNerdIy'when seated upon

its base end and the top end is inclined downwardly towards the rear of the

pedestal.

The side panels '4_5 have corresponding recesses 49 '_ fermed therein of
complementary 'shape to the trapezial box channel portion 41 in section so that
the support beam 31 can be accommodated therein in a transverse relationship'

with respect to the pedestal. The recesses 49 are centrally disposed between

“the end panels 47 and terminate marginally therefrom to define a pair of
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' OPPOSin_g_end landings 5_'_.1a'a.ndl_ 51b which provide a seat for the opposing
flanged ends 43a and 43b of the seat mount._ihg. pqr_ti._or_r Bl

The corners of the panels 45 and 47 are truncated SO that the longrtudmal sides” SR
' 48 of both end panels functron to facrlitate locattng the pedestal 25 laterally
.relative to the tle straps 27 to enable the pedestal to be locked centrally upon the

track 29 i in a manner that should become apparent fater, Th:s facrllty is of more
importance to the second embodiment and. will be descnbed in more detail in

" relation to that embodiment.

10

The posterlor end panel 47a has a rectangular aperture 50 formed therem which
is disposed a prescribed distance from the bottomn end of the pedestakto enable

interlocking engagement with the mterlocklng angles in a manner to be

| described later. The anterior end panel 47b is formed with a rectangular recess

| 62 at the bottom end of the pedestal which extends along the end panel a

15
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25

_: prescnbed d:stance from the bottom edge to termlnate ata prescnbed height

- above the bottom end of the pedestal correspondmg to the tope of said

lnterlockmg angles thereat. Accordingly, the recess 52 is sized to accommodate

| the mterlockmg angles 23 in a position so that the pedestal 25 can surmount______ o

both the angles srmultaneously wrth the bottom end of the pedestal sitting

symmetncally upon the proximal planar portlon 37a of the track.

The interlocking angles 23 are forrned'of aluminium plate and each are provided.

-wnth a Iongltudmally extendlng ﬂanged end portion 53 and an elongated web

portlon 55. The length and helght of the angles 23 is determmed in accordance
with impact force resistance calculatr_ons, an_d in the present_embodrment, the
length is longer than the d.i.stance.between the end p_'anels 47 of the pedestal 25.
The posterior end 57 of the i__nterlocking a_n_gles 23 is obliquely angled relative to
the longitudinal extent of the flanged end portions 53 and. is parallel with the
panel ends 47 of the pedestal 25, when the pedestal is correctly disposed upon

the track 29.
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As shown in figure 3 of the drawings, the posterior end 57 is stepped to define

- an outwardty projecting tongue 59. which .is. corresponding!yﬁ. sized to-repose

wuhm the postenor aperture 50 of the pedestat " The anterior ends 61 of the

mtertocklng angles 23 are each tapered from the posterlor end 5/ ; distance -
E margmally greater than the distance between the end-panels 47 of the pedestal.

- The tapering is provided to- reduce on'the amount of material involved with

forming the mterlockmg angles 23, wrthout unduty sacnﬁcmg on strength, and -
furthermore mrtlgates -the " obtrusive nature of the mtertocktng angles 23
extendmg anteriorly of the leg _attachment_syst_em; and avoids the presence of
any sharp edges on ‘which pe_opte may catch themselves moving to or from the

e

The web portions 55 are.'provided_with a plurality of apertures which extend

| ‘transversely _thereth_ro‘.ugh and’ which are correspondingly aligned when the . -

angles are disposed in juxtaposed corresponding _relationship with each other.

Two of the apertures 65 are disposed towards the posterior end 57 of the

interlocking angles 23 and one aperture 67 is disposed int'e'rm'ediate of the web

- portion 55 a prescribed distance from the aperture 85 which. lS less than the

- .spacing between the end panets 47

- 20

25

_lmp.ortantly, the'ﬂanged ends"éS of the ihterlot:king angles 23 deﬂne. a T-shaped

foot. for locking engagement . within the cavity 35 when the flange plates are
brought into juxtaposition with each other. Further, the combined transverse

_extent of the flanged ends 53 is m'arg_inally less than the corresponding maximal

transverse. extent of the cavity 35. | In addition, the comibined transverse extent of

' the web portions 55, prox1mate to the foot is marginally less than the minimal

 transverse -extent of the cavrty whlch corresponds to the opening disposed

between the lips 39 of the track 29. The significance of this wm be descnbed in

further detail later.

The tie straps 27 are formed of an appropriate high tensile steel and comprise_.a
shank portion 71 and a threaded bolt stem 73 conne'c'ted' thereto. The bottom
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end of the shank portion is obiiqueiy angte’d reiative to the longitudinal axis of the

strap for engagmg the bottom of the C-shaped channel portion 33 ‘of the track
" 29 The bolt stem 73 is welded to the other end of the shank portron and forms _

:part of a screw threaded fastenrng means for afﬁxrng to the support beam 31.

The other part of the-fastenrng means compnses bolt fasteners 75 and washers

) 77 whrch are correspondrng srzed to screw upon the threaded bolt stems 73.

The length of the shank‘ ,.portion 71 'i_s marginalty"less_ than _the leng’th of the

-. pedestal 45 and the bo!t'-'stems 73 project longitudinally from the otrter ends of

10

15

the shank portio'n' 71 at an attitude which is or’thooon'al to' the plane of the top

‘end of the pedestal, defi ned by the !andrngs 51a and 51b when correctty

posrtroned wrt":rn the pedestal >
The bottom e'nds of the 'shank 'portions 71 are provided with apertures (not
shown) to align with the apertures 65 and 67 of the interlocking afgles 23

respectrvely Moreover the posterror tre strap 27a is intended to be disposed

towards the rear of the pedestal 25 and is provrded wrth two apertures which are

| disposed along the shank portion 71 at correspondrng distances from the bottom

- .. end of the shank portion as are .'t-h‘e' rear apertures 65 relative to the bottom of

20

25.

- the rnterlockrng angles 23. In this manner, the apertures 65 and the

- corresponding apertures of the posterior tie strap 27a can be aligned in posrtron

when the tie strap 27a is drspose_d within the cavrty 35, __together with" the

interiocking angles 23.

- The anterior tie strap 27b is intended to 'be'_disposed; towards the front of the
| pedestal 25 and is provided with an aperture disposed 'along the shank portion

‘71 thereof at a correspondrng drstance from the bottom end of the shank portron

as are the apertures 67 relative to the bottom of the interlocking angles 23
thereof Consequently, the correspondrng aperture 67 and the aperture of the
tie strap 27b can be ahgned when the tie strap 27b is drsposed in the cavity 35 in

- conjunction with the rnterlockrng angles 23.-
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Accordingly, the apertures 65 and 67 of the intérloclging angles are .

. correspondingly sized w'ith res‘per;t to the apertures of the tie straps 27 sothat . .. . .
when aligned, respective pins 69 are able to be inserted through the web'
portlons and the straps transversely to releasedly pin the straps to the ang|es e

" The relative positioning of the apertures 65 and 67 along the interlocking arlgl'es_
. 23 is precisely determined so that the rear longltudmal edge 71a of the posterior

tie strap 27a'is disposed in’ corresponding angular relationship relative to the _
track 29 as is the posterior end panel 47 of the pedestal when the pedestal 25 is

mounted on the track itself. That is, the rear longitudinal edge 71a of the tie

T

_ FUrlher the. relative lorlgitudinal spacing of the apertures 65 and 67 along the

web portlons 55 is such that when the tie straps 27 are pinned to their

: correspondmg apertures, and the anterlor tie strap 27b is disposed im parallel :

15

_rela_tlonshlp to the posterior tle strap 27a, the distance between the rear

jongitudinal edge 71a of the post'eri_or tie 'sfrap 27a and the anterior longitudinal

~ edge 71b of the anterior tie strap 27b is commensurate to the spacing between

the end panéls 47 of the pedestal. . Further, the combined transverse extent of

the web portions 55, as spaced apart by the tie straps 27, is commensurate fo_

. the transverse extent of the end panels 47 between the longitudinal sides 48

20
~ similarly commensurate to the corresponding transverse extent of the adjacent

25

thereof, and the longitudinal extent and spacial positioning of the pins 69 is

portioné of the truncated cpme'r_s._of the pedestal 25. In this manner, the

- pedestal 25 ca_n' be fitted u_pon the assembled tie straps and interlocking angles

to surmount the 'angles and automatically align the tie straps 27 in parallel and

'juxtaposed relation_ship with the eﬁd'pa’nels_ 47 of the pedestal, as well as -

symmetrically locate upon tﬁe track 29 and lock in the pins and interlocking __

angles in position.

"The bolt stems 73 consequently are disposed apart in parallel relationship a

prescribéd distance, when t_he tie straps are assembled into positipn. This
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enables correspondingly spaced bolt holes 79 to be disposed within the

opposrng flanged ends 43a of the support beam 31 and the bolt stems 73tobe " T "
inserted therethrough when the support beam 31 is correctly posrtloned upon the

pedestal 25,

Consequently, the support-beam 31 can'be' pos'itively locked.- tnto position on the
pedestal 25 by screwrng the nut fasteners 75 together wrth washers 77 onto the
threaded bolt stems 73. a | -

"Now describing .the..me'thod of assembling_ the leg attachme'nt"system. the _

interlocking angles 23 are inserted into the track one at a fime, as shown in

ﬁgures 5b and 5c by disposing the flanged end 53 of an angle in parallel

correspondrng ip 39 of the track rotatmg the plate around the lip as is
necessary. Accordlngly. the thickness of the web portions 55 and the

- dimensioning of the C-shaped channel portion needs to be such as to allow -

15

20

25
. 65 and 67 of the flange plates are ahgned with the corresponding apertures of

sufficient clearance between the angles to allow this discrete . hooking

| engagement with the correspondlng lip, whilst the other angle is disposed in |ts -

lockrng position, as shown in ﬂgure 5¢c of the drawmgs --

After both plates 23 are engaged_\nrithin the track, they are transversely spaced

apart a distance commensurate to 'the thickness of the bottom 'ends of the shank
portions 71 of the tie straps 27. Accordingly, the ﬂanged ends 53 may be
provided wrth a stepped edge 54 to fully occupy and engage the cavrty whenin
juxtaposed spaced apart relationship to each other, to accommodate the shank.

| portion of the strap, as show_n in figure 5d of the drawings;

The tie straps_ are disposed so that the bottom end of the_sha_nk portions 71
engage the bottom of the channel portion 33 and the corresponding apertures

the straps so that the prns 69 can be inserted therethrough fo fi xedly attach the
straps to the plates. '
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" however the antenor tre strap 27b may be abh= to pwotto some degree about rts o

~-18-

At this position, the posterior tie strap 27a generally 'adopts its final position,

R _smgie pm

| -_The pedestai 25'is then"positioned o that the top of the tie straps are inserted

- 10

ERE:

20

25

_through the tubular conf' nes of the pedestal 25 from the bottom end thereof

whereby due to the prec:se pos:tlonmg of the prns and apertures the anterior tie

strap wm pwot around its pin 69 so that the antenor longr*uomal edge 71b thereof

| moves lnto paralle! engagement w:th the antenor end panel 47b as the bottom

end of the pedestal is progressrvety moved towards and ultlmately engages the'
track 29 ‘

5
. Ve

lmportantly, the tongues 58 of the mterlockmg angles 23 s:muttaneously engage

| ‘the rectangular aperture 50 of the postenor end panel 47a and the leadmg end

of the mterlockmg angies extend through the recess 52 of the anterior end panel |

' 47b as shown in figures 2 and 3 of the drawings.

Importantly, the geometry of the pin and aperture posmons together with the

'posutronmg and sizing of the bolt straps and. pedestal automatlcally causes the _

engagement between the tongue and the aperture and the parallel arrangement

of the tie straps s0 as to minimise the fikelihood of human error in the assembly

opera_tlon

At this position, the support beam 31 is then disposed so that the bolt holes 79
are aligned with the bolt stems 73 and the trapezral box channel portlon 41is

posrtloned to sit within the complementary recesses 49 of the pedestal. The nut

fasteners 75 and washers 77 can then be mserted and screwed upon the bolt

_stems 73 clampmg the support beam 3115 and pedestal 25 into posmon

It is important to note that the foot of the _interlocking 'angles' 23 fully'oc_cupies the
cavity 35 of the channel portion 33 of the track to maximise locking engagement

~ with the inner fips 39 of the track, which allows. not only increased locking
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'- engagement of the support -bear_n an_d pedestal with the track but also maximises
. -_the ability-of the leg_ attachment.to.-resist.:the..app'_lication.of lateral for.ces thereto..

" The demountmg of the leg: attachment system is achieved by snmp!y performing

the reverse process to the assembly operation.

The operatlon of the leg attachment system in resrstmg lnertlal forces generated

by seat components and occupants actmg upon such components when the |

forward momentum of the vessel is sudoenly lmpeded as would occur ina

collision, will now be considered. In such a crrcumstance the normal tendency

of the leg attachment is to move forwardly about its ‘anchoring points. In the'

present embod:ment ~such tendency to move forwardly is- opposed by the pln

arrangement of the postenor strap, the engagement between the posterior end

'panel 47a and the postenor tie strap 273, the engagement between the anterior

end panel 47b and the antenor tie strap 27b, and the’ engagement of the tongue’ |
with the bottom edge of the aperture 50. Thus the anchoring means, pedestal

" and tie means are all held together and are able to resist vertical movement

during application of a lateral force directed at the level of the seat by dissipating

.the force umformly through each of these components and not just concentrating

the force upon the tie means as is the case wrth pnor art systems

Accorfdin'gly, there is a reduced ten'dency to allow small movements of the tie
straps which would otherwise tend to change the geometric arrangement of the
components causing an rncreased load to be placed upon the tie straps for the _

same external load, mcreasmg shear forces

" in addition, the length and height of the ﬂan'g'e plates is increased compared with
-pnor art systems so that the Ieadmg ends of the_interlocking angles protrude

fonNardly through the recess 52 to provrde an increased engagement length of

_ the anchoring means with the track, whilst maintaining feet clearance for seat

'occ_upants of the seats behind. This conﬁguration'-. provides an increased
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- capacrty of the leg attachment to resist drstodgement forces durrng a vessel

ERE rmpact wrthout s:gnlf' cantly lncreasrng the welght of the attachment.

By virtue'of the leg attachment system of the present e'rnbodime_'nt, .extremely

high |mpact resistance - loadings can be achreved in. excess of 2,100kg. .

§ Accordmgly, the present embodlment represents a vast lmprovement over prror

‘artleg attachment systems

The second embodimen't is 'subst‘antially.'similar to the first. embodiment ext:ept

‘that it is directed towards a demountable leg attachment system as shown in

- fi gures 6 and 7, which’ has an anchonng means confined to the rnsrde of the

10

15

pedestal for aesthettc purposes and for applrcatlons ‘where |mbact force

resrstance requrrements are not as great to conform wrth safety requtrements

As shown in the drawmgs the track support beam pedestal and the strap

: components of the system are substantlally ldentlcal to those of the previous

embodlment The -anchoring means, however, compnses a parr of shortened
lnterlockmg angles 81 of commensurate length to the spacmg between the end
panels 47 of the pedestal 25. . Accordingly, the interlocking angles omit the

“provision of a tongue and a Ieadmg protrudrng end thereof and the pedestal

omits the posterior aperture 50 and the anterior recess 52 thereof. ‘Apart from

" 'this, the anchoring means is identical to that of the preceding embodiment.

20

25

With the -o'mlssion of the aforementioned components f_ro_m the lnter_locking .

angles and the pedestal, the configuration of the end panels 47 and the

truncated corners thereof become pre-eminent in locating the pedestal centrally

upon the interlocking angles, the straps and track,- and'locking in the plns, web
portlons and straps during assembly. In this respect the'opposlng ends of the .
web portions sit in abutting: engagement with the adjacent planar portions of the

. end panels so that the longitudinal sides 48 are each disposed adjacent to the

outer transverse extent of the spaced web portions at each end thereof thereby

: centrally and symmetrically locatlng the pedestal- upon the track
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Although th:s type of leg attachment system- cannot aohleve the same tmpact :

. resistance loads as is the case of the previous embodiment, it stm is a vast
trnprovement upon prior art systems whereby loadmgs in the order of 1 SOOkg R

.. are till able to be achieved by this embodlment

‘The th:rd embodlment is dlrected towards a Ieg attachment system havmg an

o altemahve form. of anchonng means: and tte means as shown in t' gures 9 to 15

8 of the drawings.

T 15

of the drawmgs _

In this. embod;ment the anchonng means compnses a pair of mterlockmg angles

91 whxch are of a greater thlckness than is the case of the mterlockxng angles of.
10

the preceding embodlments so as fo fu!ly occupy the cavnty of the track when
dlsposed in juxtaposed relattonsh__tp with respect to each other as shown_ in fi gure

. ..

) 'ln-o'rder:to_achieve ‘this _ju'xta_bos‘éd positioning of the interlocking- '_angtes; the

angles have to be inserted serially of each other along the track and then be slid |
along the track ‘together to. adopt the juxtaposed correspondlng posmon as

- shown in figure 9 of the drawmgs

Furtherrnore, both of the;inte.rbcking' angles 91 have a Iongitud_inal eiten_t; greater

‘than the spacing between the end panels 47 of the pedestal, as in the oaSe of

the first embodiment, however instead of being formed with a tapered leading

rend the angles are formed with a ‘rearwardly protruding tapered tall portion 93.

' ConseqUentIy, the pedestat is fo_rmed_ with -a posterior reoess 95 within the
poste_rior end panel 47a along the bottom 'edge-- thereof _to accommodate the

rearward extension' of the-interlocking angles through'the pedestal.

- The Ieading ends 97 of the interlocking angtes are obliquely disposed relative to

25

the bottom_long_itﬂdina‘l edge thereof to adopt a parall_el .r_elationshi_p', when fitted
into position, with the anterior end panel 47b of the pedestal. _Aocordingly, the -



. WO96/15025 " - - PCI/AU9S/00759

-22;

- inner face of the anterior end panel 47D is-a’b’le to be brought into butting
relatronshrp with: the leadmg ends 97 of the mterlockmg angles as shown rn---- P

B ﬁgure 9 of the drawmgs when assembled C

The web portions 94 of each of the interlocking angles 91 are 'eaoh prbvided with
a single correspondmg aperture g8 drsposed at an mtermedrate pos:tlon'

- between the anterior end 97 and the tall portnon 93-so as to-be dxsposed wrthm

10

15

20

~ the confi ines of the pedestal when assembled Accordmgly,_ when. the

'mterlockmg angles 91 are juxtaposed in corres__pond.ln'g-- re_lationship, the

' -ape'rtUres 98 of each of the angles are-disposed'_in axial allgnme'nt-;

The tie means comprises _anterior and posterior _tie's. EE

The postenor tre oompnses a shank portlon 99 a U—shaped bracket 101 fixedly
mounted to the bottom of the shank portxon 99 and a threaded end 108 which
forms part of a threaded fastener, the other part comprrsmg a fastener nut 105 |
and. washer 107 as shown in. figure 12 of the drawxngs The U-shaped bracket
101 has a palr of transversely extendmg apertures 108 drsposed therem of
correspondlng size to the apertures o8 of the interlocking angles Accordmgly B

the U-shaped bracket 101 is adapted to suyrmount the top of the ﬂange plates

‘when disposed in their correspondmg Juxtaposed position so’ that the aperture

109 thereof can be disposed in axxal allgnment with respect to the apertures 08

of the lnterlocklng ‘angles.

Consequently, a removable pin. 1 11is provrded to be inserted aX|ally through the
allgned apertures to plvotally and fi xedly attach the postenor tie means to the

- - anchoring means.

25

~ The antenor tie means compnses a mountmg bolt 113, WhICh has a curved

threaded bolt stem 115 connected to the top of the anterior end panel 47b to

- project outwardly from the top of the pedestal 25, orthogona!ly of the plane of the |
" top of the pedestal. - : _
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. Similarly, the top of the shank portion 9¢ is curved so that the threaded end 103
. adopts an axial position which is disposed-paraliel to the threaded stem 115.0f. .- -
the mountmg b°!t 113 The mountmg bOlt “13 and the threaded end 103 are' o

'arranged SO that when drsposed in a paralle! axxal p051 tion, they align with the

correspondmg bolt holes 79 of the support beam 31 so that the support beam

‘can be mounted thereon: and accommodated wrthm the recess 49 of the

" pedesta! in a srmtlar manner to the prevrous embodlments as. shown in fi gure 7

" of the drawings.

10

20

.. 28

fth_rough the a'ligned apertures.

Assembly of the leg attaChment sy's_tem_ o_f the prese'nt. embodiment is ach'ie:ved'

"by pcsitioning the inter_l'ocking'.ang'les'S‘_i into'_the'_‘ track and sliding them into the

juxtaposed corresponding position -e'spreviously described. The prterior tie

“ means is then positioned upon the i_:n-terlocking' angles and the pin 111 inserted -

L

- The pedesta! 25 is then posrtloned over the. postenor tie means to surrnount the

15.

anchormg means and to sit upon the track

The anterior t'_ie means cs?fr!etis.ins_.the_._r_n_ovrlt_ing__ boltis then inserted into position

~and the - support beam- is located upon the threaded ends of the respective

anterior and po’sterior ties. The fastening nuts and washers are then screwed

-~ onto the respectwe threaded ends of the ties, and the support beam ‘pedestal

and anchonng means are all Iocked into posrtron -

The above arrangement although provrdmg rmpact re5|stance loads in excess of

the prror art and meeting minimum’ standards of the lnternatlonal Mantlme-

Orgamsatnon is somewhat tnfenor to the leg attachment systems described in

the precedtng embodlments

The principal reason for this is that the posterior tie means takes most of the

- impact load upon apphcatlon of a lateral force, and hence is not as efficient in
: dxstnbutmg the load to the foot of the anchonng means and to the pedestal asis -
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~the case -in the preoeding embodiments. Consequentty, the .impact load
. _resistance. of. thrs form of. leg attachment system is- pnnclpaily limited by the
"strength of the shank portlon to resxstlng shear forces apphed pnncrpatly at the

fastener end

;Notwnthstandmg the above lt should be apprecrated that the present

. embodiment still represents a s:gnxt' cant advance over pnor art leg attachment

10

15

20

25

systems and -can have utrhty where this type of leg. attachment system is

- preferred to that of the precedlng embodlments

It should be: apprecrated that the scope of the present mventlon is not limited to

“the partrcular embodrments herem described and that changes and modifi catrons

to the embodrments can be made W|thout departmg from the spmt or scope of

the tnventlon
n,

: Moreover where it is desxrable to achleve an increased dampenrng effect on the

' '-_resrstance of the Ieg attachment system to impact or mertlal forces applied to the _'

seat, modn" cations can be made to the tie means and anchonng means to

N provrde the same One way of achieving thrs is to replace the posterior tie strap
" of the first and second embodlments with a structural member which extends

_melastrcaily under tensile Ioads beyond the normal load range durmg serwce

Such a devnce may be a preformed ‘metal strap having a concertinaed shank.

| portlon as tllustrated in fi igures 16a and 16b of the drawmgs or an alternative’

metal strap having a perforated shank portion as lllustrated in figure 17 of the

- drawmgs

Attachment . of either 'of ‘these extensible straps can be 'conveniently .
accommodated between the two interlocking angles using a s|mple arrangement .

of pins as described in the precedlng embodiments.

In a further modification to the ‘embodiments, an inextensible strap could be

~ fastened by deformable pins 'a'_s' ilustrated in figures '18a_' and 18b of the -
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drawings, or deformable slots as illustrated in figure 18, or deformable

. mteriovkmg angles fo allow controlied movement of the seat leg assemb!y at SRR

o 'deﬁned foads but without separatxon of the components

A further modn" catlon would . be a combmatton ~using either of the two.

B 5 aforementloned modrf catlons
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1. A leg attachment for seats_ﬁmotintecl to a.seat .support, .rncl'udmg:

10

15

~an anchonng means.. for lockingly engagmg a base havmg a track '

_ thereln sald base bemg fi xedly mounted to a support

_leg means for surmountlng said anchonng means and supportmg a seat |

support thereon; and

- tie means. for releasable ﬁxed attachment to said anchormg means at
one end and clamped lockmg engagement to the seat suppor‘ at the '
“other end, such that increased- locklng_enga_gement of said tie means
~ with the seat support p_o;sltively lqcks-said leg means to satd an.c'horing :

mearts;

wherein lateral forces applied to the seat support are transferred by said
leg. means and said tie means to said anchoring means, ~whilst

simultaneously being disseminated through said legmeans; ... . .

and Wherein said anchoring means is adapted to.dissipat'e the force
transferred thereto substantially umformly over an expansxve portion of

the base

2. A Ieg attachment as clalmed in clalm 1 wherein, said- anchonng means
compnses a palr of mterlocklng angles each havmg an outer flanged end, for
being positively . engaged within a longitudinally extending cavity centrally
dispesed 'w.ithin and circ.:tlrns_c'ribed_'by'_a C-shaped ch'annel portion of the :t_rack,
and a substantially planar web portip'n for projecting outwardly from the cavity;
wherein said flanged ends c'om.b'inedly define a T?shaped- foot tor locking

engagement within the cavity and said web portions define a leg for attachment

THIS SHEET HAS BEEN
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- to said tie means, when said interlocking angles are- hrought into juxtaposition -

3. Aleg attachment as claimed in claim 2 wherern ‘the combrned

_'transverse extent of gaid ﬂanged ends i is marginally less than the correspondrng

maximal transverse extent of the cavrty and the combined transverse extent of'_

~ the web' portions proxrmate to sard foot is margma!ly less than the minimal -

. _transverse extent of the cavrty so that sard interlocking angles are requrred to be

o transversely spaced apart a prescnbed drstance to fully occupy and engage said

10

. relative to the other rnterlockmg angte

15
- is- d:sposed antenorly of sard web portions and a further aperture is disposed

20

-~ cavity when in said Juxtaposrtron to enable one mterlockmg angle to’ be _

:'drscrete!y withdrawn from engagement wrth the track by Iateral rotation thereof

. . \

4, A"leg atta'c':hment as claimed in claim 2 or. 3 'wherein 'said web portions.
are each ‘provided with a correspondrng transversely extendrng apé'rture to

'faclhtate attachment to sard tie means

5. - Aleg attachment as clalmed in clalm 4 wherern a parr of sald apertures

forwardly of said web portrons relative to said track sald pair of apertures being

dlsposed in horizontally spaced relation to each other to strengthen the

_'attachment of said web portrons to said tie means..

6. A leg attachment as clalmed in any one of the precedlng claims, wherem

. sard teg means comprises a tubutar pedestal havmg a base end for sitting upon

.25

the track_whllst surmounting said -anchoring means, and an opposing support
- end formed with a transver'Sely':extending recess of compl'ementary shape to the

seat support to accommodate a. Iongrtudmal portron of the seat support R

transversely across said pedestal

7. . ‘Aleg attachment _as' cla_imed' in claim 6 as appendant to claim 3, wherein

said pedestal is of substantially rectangular form having a pair of opposing side -

R R :
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- panels: rnterconnected by a pair of oppos:ng énd. panels and whereln the
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:.lcomers between said side panels and end panels are truncated such that the -
" breadth of sald end panels is. commensurate to said combrned transverse extent
'of Sa.ld web portrons SO as to Iocate sald pedestal centrally and symmetrrcally

5 upon the track when surmountmg sald anchonng means.

8. "'A leg attachrnent as- -clalmed in claim 6 or 7 as ap’pendant to any one of .
.'clarms 2 to 5, wherein said pedestal is formed with a rectangular aperture in the .
_' '_ ‘posterior end panel thereof a prescnbed distance from the. bottom end of said
~pedestal, and sard web portlons are stepped at the postenor ends -thereof to_ '

10 define an outwardly pro;ectmg tongue correspondmgly sized to repose within

<

e

sald rectangular panel. - = s

9. A leg attachment as’ clalmed in any one of clalms 6 to 8 as appendant to |
B any one of claims 2 to 5, wheretn sald pedestal is formed with a recfangular
_ recess in the anterior end panel thereof, at _t_he bottom end of said pedestal, said
15 rectangular _recess extend:ing"a. prescribed -disténce from said bottom '_ end to
.termlnate at @ prescribed he'ight corresponding to the top of said interlocking
_'angles thereat and said interlocking angles have a length longer than the
dlstance between sald end- panels bemg provrded wnth tapered anterior ends
extendlng antenorly beyond the confines of said - pedestal through sald
20 '-rectangular recess so that said -pedestal surmounts both said interlocking angles

- simultaneously, locking the same in positidn.'

. 10. A Ieg attachment as clalmed in any one of the precedmg claims, wherein
'sald tie means compnses a shank portion for extending along and thhm said
tubular pedestal said one end havmg a transversely extendmg aperture for

25 - aligning with correspondmg apertures of said anchonng means to faculltate o

‘attachment thereto.

- 11.  Aleg attachment as 'clalmed in any one of the preceding claims, wherein
said other end of said tie rneans is formed with a screw threaded fastening -

e | I
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means for locatmg thhln a correspondmg aperture disposed upon the support

: ....--'beam and for ctamplng!y and lockmgty engagmg the seat support positively upon

“'said tubular pedestal within said recess on mcreased lock[ng engagement of'.

B sazd fastemng means upon the seat support

10

15

20

12 A leg attachment as clalmed in any one of the precedmg claims, as
: appendant to claim 4 or 5 wherern sald one end is. able to be released!y pinned

to said anchonng means by means of a pin mserted through the corresponding

apertures of said web portlons_and said one end when brought into relative axial

'a'tignment. '

13. A leg attachment as cla:med in claim 12, wherem the length o’fsard pln is

: commensurate to the correspondmg transverse spacmg between saxd pane!

sides.
.

14. A leg attachment' as 'claimed in any one of the 'preceding'claims as

appendant to claim 10 whereln said shank’ portron compnses a strap of

,commensurate transverse extent at said one end to said prescnbed distance for
_berng dnsposed mterposediy between said web portlons SO. as to mamtam

| lock_lng engagement of said foot with the track. -

15, - A lég attachment for seats substantially as herein. described with

~ reference to the accompany_in'g' drawings as a'ppropriate.' o

16. | A teg attachment system_ for seats mounted to a seat support, including: B
" abase havin:g a'track for fixed mounting toa 'su'p'por_t;'and
* aleg attachment including:-

(i) an an_Choring means for lockingly engaging said track;

[ THIS SHEET HAS BEEN |
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-(u) leg means - for surmountmg said anchonng means . and

_supportlng a seat. support thereon; and e e

- (m) tie means for relaased fixed attachment to said anchonng:
means at one end and clamped engagement to the seat support at
* - the other end, such that mcreased locking engagement of said tie.
. means wsth the seat support posxtlvely Iocks sald leg means to Sald o

_ 'anchonng means

- wherein Iateral forces ap'plied 10 the seat sUpport are 'trans'ferr'ed by said-
. leg means and said tie means to said anchormg means whﬂst B

simultaneously bemg drssemmated through said leg means; -

and whersin said 'a'nchor_i_ng' means is adapted to dissipate the force

transferred thereto un’itor'mly over an eXpansiye portion of said base.

- A leg: attachment system as clalmed m claim 12 wherem said leg

attachment is as clalmed in any one of claims 1 to 11.

18.

A leg 'a'ttach_ment_ sys'tem 'sub's‘t_a'ntially" as herein’ described ~ with s

refetence to the accompanying drawin_gs as appropriate.

18.

A method of forming 'a"leg attachment system for seats, comprisingg-

| fixedly mounting a base having a track therein to a support; |

inserting anchoring. means into said track to lockingly engage therewith; i

| releasedly attaching tie means to said anchonng means, SO that said t1e

means can pro;ect upwardly therefrom
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sumultaneously bemg dlssemmated through sard leg means |
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.surmounting a leg means for supporting a seat support' over said
anchonng means so that said tie means is. dxspcsed w:thln the. conﬁnes .

L of the teg means and can extend therealcng, o

,'pos'itio.ning a seat "spppcrt upon the top of s_a_id. leg means and locating
t_he ends of said tie means to extend t’_hr_cugh said seat sUpp'or-.t;

'clampmgly engaglng sald seat support to sard leg means by Iockmg
:engagement of said tle means with sald seat support and consequently

. clampingly engaglng satd ieg means upon sald track

'wherem lateral forces applred to. sand seat suppcrt are transferred by
 said leg means and satd tie means to ‘said anchormg means, whilst

.

" - and wherein forces transferred to- sald anchonng means are dnssupated"

unlfcrmly overan expanstve portlon of said base

'A method of formmg a demountable Ieg attachment system substantrally" - .
15 as herein descnbed “with- reference to the accompanymg drawings as

appropnate
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