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"Leg Attachment System and.Method for Seats" 

Technical Field .. 

This invention relates to a leg attachment system and method for seats attached . 

to a seat support. 

5 The invention has particular utility to the mounting of seats to the floor of a · 

veti"icle or. the. deck. of a vessel where the seats of the vehicle or vessel can be 

subjected to an appreciable lateral force when the motion of the vehicle or 

vessel is suddenly imped~d. 

The invention, however, is not limited to such application and has gen~ral utility 
. ' 

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

are required to be anchored to a floor and which may be subject to the 

application of a lateral force. · 

Background Art 

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

15 carrying marine craft ~r~ ~~hieving speeds~-! a mElgn~t~de ne>.'!.:':l~lly experienced 

in motor vehicles and ·so are capable of subjecting passengers seated within 

them to high lateral forces which can cause serious injury if the motion of the 

vessel is suddenly impeded . 

. One of the problems with designing leg attachment systems for seating in marine 

20 vessels, and which does not present itself to the same degree in relation to land 

based vehicles; is the-weight consideration which .seriously affects the design of 

the p,articular leg attachment system that is adopted .. Moreover~ in order to 

achieve high speeds, passenger ferry craft are required to be lig~t weight, 
.... 

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

25 obtained by the vessel. Consequently, passenger· ferry craft these days are 

constructed with decks of extremely light gauge material, for example aluminium 

sheeting which ·can reach thicknesses of down to 2mm. · Consequently, the leg 
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attachment systems that have previously ~~~n designed. for seating to attach to 

.decks.of such light gauge materiaLhave similarly been of light weight design and 

.. hence have""skimped on meeting niinfrnum safety standards for resisting laterally 
. . . ·' ........ ~ . .. 

applied impact forces. 

5 An. immediate solution to the problem.would be to make leg.attachment systems 

of heavier gauge material, however. the inherent problem with this is that this 
.. 

would considerably 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 

· 10 flexibility in the positioning and the number of seats -th~t 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 removably is also an important.design consideration 

which detracts from having permanent fixed point anchoring systems ft:>r leg 

attachment systems,· which are easier to design for tneeting high loading 

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

Present types of anchoring techniques for leg attachment systems are basically 

divided into three classes. The first is the flange or base plate anchoring system 

as shown in figure 1A of the accompanying drawings, the second is the block . 

mounted anchoring ·system as shown in·figure 18 of the drawings, and the third 

20 is the track mounted anchoring system using either diamond or T-head bolts (not 

shown) or angle bolts shown in figure· 1 C. 

. . 

As shown in figure 1 C, this system uses an interlocking angle 'a' to which tie 

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

The track 'd' itself is permanently fixed to the deck and is formed with a 

25 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 to the installation site without having 

to be slid along the entire length of deck track, which would otherwise be the 
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case if a captive T-head ·section was used. Although a T-head section would 

provide greater locking ability· and hence strength, as lengths of track can be as 
.. 

long as 50m or more along a deck, such a system is impractical to use. 

The first two of these systems falls into the category of permanent affixture 

5 ~nchoring 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 impact force is directly 

transferred to the deck of the vessel atthe fixing point of the bolts, in the case of 

the flange or base plate arrangement, and the blocks, in the block mounted 

1 O arrangement. Such forces consequently impos~ considerable shear upon the 

deck itself and in the case of lightweight thin·:gauge deck cons~Ction, 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 industry standard, 

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

anchoring means therealong, w~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 using various fixing systems, including rivet and nut inserts 
. - . . . 

20 wh_ich allow forces transmitted to the track to be more uniformly spread along the 

deck, reduc;:ing shear. In addition, the track provides a continuous attachment 

. method for the leg attachments of the seats to the . deck, where the leg 

attachments can be adjustably positioned at any time by sliding the legs in the 

trc:1ck to the correct position. 

25 Notwithstanding this improved. arrangement, the two types of anchoring systems 

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

system or the angle bolt anchoring· system, have been found to be limited with 

respect to the size of the impact force that can be ·accommodated and fall short 
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of the standards recently set by the International Maritime Organisation which 

are applicable to high speed passenger carrying vessels·;·· ··· · ··· ·· - ·· · · ·· · ·· ···· ·· - --- ···· ··· · -

.. .. .. .... .. . - . . - . . . .. - ... .. .... . -· .. . ---- .... 

Moreover, in the case of the diamond or· T-head bolt arrangements, impact 

forees are still transmitted by the anchoring system to the. track at point 

5 locations, consequently causing shearing of the anchoring means from the track 

at these points. In the case of the angle. bolt attachment s.ystem, although. impact 

forces are applied more uniformly along the angle, due to the limited ability of the 

angle to lock into the cavity of the C-shaped channel design of the track, the 

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

1 O force, creating a bending moment around the flar,tge or lip . •r of the track which 

engages the flange of the angle. 
_..a., 

Safety standards imposed by the International · Maritime Organisation are 

calculated in accordance with· a vessel's "G" rating. Moreover, each fype of 

vessel has a "G" rating associated therewith which equates to the likely inertial 

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

speed and weight. 

"G" ratings for most large passenger carrying marine craft require leg attachment 

systems to resist impact forces in the region of 600kg. With respect to the 

previously described prior art leg. attachment systems, impact force resistance of 

20 only 300kg to 400kg can be achieved before experiencing vertical separation of 

the leg. attachment from the deck or the track. 

Disclosure of Invention 

Accordingly, it is an object of the present invention to provide an improved leg 

attachment system which overcomes ·some or all" of the disadvantages" 

25 associated with prior art leg attachment systems as described above, and which 

in particular provides for opposing and dissipating impacJ forces of a magnitude 

to meet recent standards adopted by the International Maritime Organisation. 
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In, accordance with one aspect of the present invention, there i~ ·provided a leg 

attachment for seats.mounted to a se:atsupport, including~. _ ........ . 

an anchoring mea·ns· for lockingly· engaging a·· hase having· a track 
. . . . . 

therein, said .Sase being fixedly mounted to a support; 

leg means for surmounting said anchoring 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 

1 O seat support positively locks said le~ means to said anchoring means; 

wherein lateral forces applied to the seat support are transferred bX 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 

15 transferred thereto uniformly· over an expansive portion of thenrack case 

Preferably, said anchoring means comprises a pair of interlocking angles, each 

having an outer flanged end, for being positively engaged within a longitudinally 

extending cavity centrally disposed within and circumscribed by a C-shaped 

channel portion of the track, and a substantially planar web portion for projecting 
. . 

20 outwardly from the cavity; wherein $aid flanged ends combinedly define a 

T-shaped foot for locking engagement within the cavity and said web portions 

define a leg for attachment to said tie means, when said interlocking angles are 

brought into juxtaposition with each other .. ··· 

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

25 less than the corresponding maximal transverse extent of the cavity, and the 

THIS SHEET HAS BEEN 
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combined transverse extent of the web portions proximate to said foot is 

·· ··- ···· -· marginally- less· than· ·the minimal ·transverse extent of the cavity; so that said 

. if1t~r!ockin~. angle~ are. re".Jui~ed to · ~e transversely spaeed apart a prescribed 

distance to fully occupy and engage said cavity when in said juxtaposition, to 

· 5 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 portions are each provided with a corresponding 
. . . 

transversely extending aperture to facilitate attachment to said tie means. 

Preferably, said leg means comprises a tubular pe~estal having a base end for 

1 O sitting upon the track 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 longitudinal portion 

of the· seat support, transversely across said pedestal. 

Preferably, said tie means comprises a shank portion for extending along and 

15 within said tubular pedestal, said one end having a transversely extending 

.. _ ~perture for_ a_l!gning _with corresponding aperture~ of said anchoring means to 

facilitate attachment thereto. 

Preferably, 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 

positively upon said tubular pedestal Within said recess on increased locking 

engagement of said fastening means upon the seat support. 

Preferably, said one end is able to be releasedly pinned to said anchoring means 

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

25 portions and said one end when brought into relative axial alignment. 

THIS SHEET HAS BEEN 
. REPLACED 



WO 96/15025 PCl'/AU95/00759 

- 7.., 

Preferably, said shank portion comprises a strap of commensurate transverse 
-· . 

- . -- ····-extent. at . said ... one~- end . to said .prescribed distance for being disposed 

iriterposedly between said web portions, so as to maintain locking engagement 
-··- --·--······· --- ··-·· .. . . .. . .... ·-·-

of said foot with the track. 

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

leg attachment system for seats mounted to a seat support, comprising: 

10 

15 

a base having. a track forfixed mounting to a support; and 

a leg attachment including:-

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

(ii) leg means for surmounting said anchoring means and 
.llt-

supporting a seat support thereon;. and 

(iii) tie means for· released fixed attachment to said anchoring 

means at one end and clamped engagement to the seat support at 

·· the other end, such that increased locking engagement of said tie 

means with the seat support positively locks said leg 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 another aspect of the present invention, there is 

provided a method of forming a demountable leg attachment system for 

seats, comprising:-

. TH.IS SHEET HAS BEEN 
REPLACED 
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fixedly mounting a base having a track therein to a support; 

inserting anchoring.means into, said_track tolockingly engage therewith;··- ··-······ 

· releasedly at1aching tie means to said anchoring means, so that said tie 

means can ·project upwa~ly therefrom; 

5 surmounting a leg means for support,ing a. seat s_upport, over said 

anchoring means so that said tie means is disposed within the confines 

of the leg means and can extend therealong; 

positioning. a seat support upon the top of said leg means an.d locating 
. .... 

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

10 clampingly engaging said seat support to said leg means by locking 
". 

engagement of said tie means with said seat support, and consequently 

clampingly engaging said leg means upoR said track; 

wherein lateral forces applied to said seat support are transf~rred by 

said leg means ·and said tie means to said anchoring means .. whilst 

15 simultaneously being disseminated through said leg means; 

and wherein forces transferred to said anchoring means are dissipated 

uniformly over an expansive portion of said base. 

In this manner, leg attachments: and hence seats can be positioned at any 

location along long lengths of deck track without having to slide captive T 

. 20 sections from one end, whilst maintaining ·maximum resistance to vertical 

separation of the anchoring system from the track~ 

Brief Description .Qf DrawjngS · THIS SHEET HAS BEEN 
~~PLACED 
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The invention will be better understood in the light of the following description of 

three specific embodiments thereof. __ The _description is _made. with .reference-to-- .. 

the accompanying drawings, whefreir:i:-

. . 
Figure 1 is a.perspective view showing a pair of seats mounted upon the 

5 leg.attachl'!lent system of the present invention; 

Figure 2 ·is an exploded perspective view showing how a seat support 

beam is mounted to the leg attachment system of the first embodiment; 

Figure 3 is a fragmentary perspective view· showing .the leg attachment 

system of the first embodiment; -~ 

10 Figure 4 is a top sectional view of the leg attachment taken along section 

4-4 of figure 3; .., 

Figures Sa, 5b, Sc 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 leg attachment system in accordance with the 

1 S first embodiment; 

Figure 6 is a similar view to figure 2, but of a leg attachment system in 

accordance with the second embodiment; 

Figure 7 is a similar view to figure 3, but of a leg attachment system in 

accordance with the second embodiment; 

20 Figure 8 is a similar view to figure 4, but taken along section 8-8 of figure 

7; 

. . 

Figure 9 is a fragmentary sectional side view of a fully assembled leg 

attach~ent system in accordance with the third embodiment; 
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Figure 10 is a sectional end view of the leg ~ttachment system shown in 

. _ figµre.. ~; ... _ __ _. .. .... .. . ··-. . .... .. ... . ... . .. -. . . . . ... . 
..... 

· . ·Figure 11 is a side elevatio_ri ofthe pair. of fla.nged plates in accordance 

with the third~embodiment; 

Figure 12 is an end view of the flanged plat-es shown in figure 11; 

Figure 13 is a plan view of the flanged plates shown in figure 11; 

Figure 14 is side elevation of the tie means in accordance with the third 

embodiment; 

Figure 15 is a fragmentary . side elevation of the tie means shown in 

10 figure 14; 
~-

Figure 16a is a side elevation of a preform metal strap in accordance 

with an alternative embodiment; 

Figure 16b is a_plan view of figure 16a; 

Figure 17 is a plan view of a preform metal strap in accordance with 

15 another alternative embo~imerit; .. 

Figure 1 Ba is a diagrammatic side elevation showing the interconnection 

of an anchoring means and a . tie means using a deformable pin 

arrangement as described in another modified embodiment; 

Figure 1 Bb is an end view of 1 Ba; and 

20 Figure 19 is a similar diagrammatic view to ~gure 16a but depicting an 

arrangement using pins in deformable slots . 

....... 
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Specific Embodjments of the !ryvention 

In the description of the embodiments and drawings associated therewith, the 
- -

same· reference numerals l;tav~ been_ used to identify common features of the 

embodiments. 

5 As shown in figure 1 of _the drawings, all of the -embodiments -are directed _ 

towards a demountable leg attachment system for attaching rows of lightweight 

seats 11. to the deck 13. of a high speed passenger marine craft, via a seat 

support beam 15 which has the se~ts fixedly attached thereto. The beam .15 is 

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

10 with respective bases 19 comprising tracks which~ run longitudinally and are 

fixedly attached to the deck 13 of the vessel. 

The first embodiment is directed towards a demountable leg attachmeni system 

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

23, leg means in the form of a tubular pedestar2s, tie means in the form of a 

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

-- The -frack 29 is of the conventional extruded aluminium form having a C-shaped 

channel portion 33 centrally disposed therein and defining and circumscribing a 

longitudinally extending cavity 35 therein. The track 29 is also provided with a 

pair of outwardly projecting longitudinally .extending flanges 37, each having a 

20 proximal planar portion 37a and a downturned distal portion.37b. The proximal 

portions 37a respectively define inwardly projecting flanges or lips 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 
t 

commensurate to the. height of the C-shaped channel to engage the deck lining 

-25 in conjunction with the bottom of the C-shaped channel 33 which engages the 

deck itself. Accordingly, the dist&I portions 37b provide a clean finish for carpet 

or other deck covering which.terminates adjacent to ttie. channel 33. 
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The track 29 is fixedly attached to the deck by screws, rivets, welding or other 

fastening arrangement.-

_the· seat support beam 31 -is also of . eonventional, extruded ·aluminium --form, 

comprising a trapezia I box channel portion 41 and a planar. flanged mounting 

5 portion 43, contiguous with the long and parallel 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_::·whi9h the seats 11 '·are fixedly 

10 mounted : by a nut and bolt ·fastening -arrangement or the like and the boxed 

channel portion 41 is disposed to depend from the mounting portion 43 to 

surmount the pedestal 25._ Accordingly, the support beam 31 is disposed 

transv~rsely of a series-of seats 1-1 disposed side by side as shown in figure 1 of 

the drawings for attachment thereto. 

· 15 The tubular pedestal 25 is of substantially rectangular extruded aluminium form 

having a pair of opposing side panels 45 which are interconnected by a pair of 

opposing end panels 47. The opposing axial ends of -the pedestal are 

terminated in planes which are obliquely disposed relative to the axial extent of 

the pedestal so that the top of the pedestal projects forwardly when seated upon 

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

pedestal. 

Th~ side panels 45 have corresponding recesses 49 formed therein of 

complementary ·shape to the trapezia! box channel portion 41 in section so that 

the support beam 31 can be accommodated therein in a transverse relationship- -

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

the end panels 47 and terminate marginally there.from to define a pair of 
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opposing (!!nd landings ~-1 a and 51 b which provide a seat for the opposing 

flanged end~ 43,a and 4~~ of the seat ~ounting p()_rtio_ri 4~. ·-. ______ . _ _ __ ----·-· ___ _ 

·.I'· 

The corners of the panels 45 and 47 are truncated so that the ·1ongitudinal sides '• • • I • • • •" •••• : •• • • ., 

48 of both end pan~ls function to facilitate locating the pedestal 25 laterally 
. . :' .• . 

5 . relative to the tie straps 27_to en~ble the pedestal to_be locked centrally upon the 

track 29 in a manner that shc>Uld become apparent later, This facility is of more 

importance to the second embodiment and. win be described in more . detail in 

relation to that embodiment. 

The posterior end panel 47a has a rectangular aperture 50 formed therein which 

10 is disposed a prescribed distance from the bottom en_~ of the pedestal.Jo enable 

interlocking engagement with the interlocking angles in a manner to be . . . . . 

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

52 at the bottom end of the pedestal· which extends along the end rsanel a 

prescribed distance from the bottom edge to terminate at a prescribed height . .. 

15 above the bottom end of the. pedestal corre~ponding to the tape of said 

interlocking angles thereat. Acco~ingly, the recess 52 is sized to accommodate 

the interlocking angles 23 in a position so that the ped~stal 25 can surmo~':l_t __ -·­
both the angles simultaneously with the bottom end of the pedestal sitting 

symme~rically upon.the proximal planar portion 37a of t.hetrack. 

20 The interlock!ng angles 23 are formed of aluminium platE? and each are provided 

with a longitudinally extending flanged . end .portion 53 and an elongated web · 

portion 55. The length and height of the angles 23 is determined in accordance 

with impact force resistance calculations, and .in. the pi:esent embodiment, the 

· lenQ,th is longer than the di.s~nce .between the end panels 47 of the pedestal 25. · 

25 · The posterior end 57 of the interlocking a~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 . outwardly .. projecting tongue. 59 . which .. is .. correspondingly . sized to. repose 

.. within .the. posterior aperture 50 of the ·.pedestal. . The ·anterior ends .. 61 of the 

,interlocking angles 23 an~ each tapered· from the pc>sterior end 57 a distance 

5 · marginally greater than the distance between the end· panels 47 of the pedestal. 

The tapering is provided to r~duce on . the amount of material involved with 

forming the interlocking angles 2~,· without unduly sacrificing ·on strength, and 

furthermore mitigates the ·. obtrusive nature of the interlocking angles 23 

extending anteriorly of the leg attachment system; and avoids the presence of 

10 any sharp edges on which people may catch themselves moving to or from the 

seats. 

The web portions 55 are provided . with ·a plurality of apertures which extend 

transversely therethrough and which are correspondingly aligned when the 

angles are disposed in juxtaposed corresponding relationship with eacn other. 

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

interlocking angles 23 and one aperture 67 is disposed intermediate of the web 

portion 55 a prescribed distance from the aperture 65 which is less than the 

. spacing between the end panels.47 ..... . 

Importantly, the flanged ends 53 of the interlocking angles 23 define a T-shaped 

20 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 marginally less than the corresponding maximal 

transverse. extent of the cavity 35. In addition, the combined transverse extent of 

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

25 transverse ·extent of the cavity which corresponds to the opening disposed 

between the !ips 39 of th_e Jrack 29. The s_ignificance of this will be described 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 connected thereto. The bottom 
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end of the shank portion is obliquely angled relative to the longitudinal axis of the 

. ~----··strap .·for -engaging· the bottom of.the C-shaped channel portion 33 ·of the track 

..... 29.·- The bolt stem .. 73 is weidec:i"to the other end of the shank portion and forms 

: part of ·a screw threaded· fastening means for affixing to the support beam 31. 

5 The other part of theiastening means comprises bolt fasteners 75 and washers 

77 which are corresponding sized to screw upon the threaded bolt stems 73. 

The length of the shank portion 71 is marginally less than . the length of the 

pedestal 45 and the bolt stems 73 project longitudi_rially from the outer ends of 

the shank portion 71 at an ·attitude which is orthogonal to the plane of the top 

10 end of the pedestal, defined by the landings 51a and 51b. when correctly 

positioned within the pedestal. 

The bottom e·nds of the. ·shank portions 71 are provided with apertures (not 

shown) to align· with the apertures 65 ~nd 67 of the interlocking angles 23 

respectively. Moreover, the posterior tie strap 27a is intended to be disposed 

15 towards the rear of the pedestal 25 and is provided with two apertures which are 

disposed along the shank portion 11 ·at corresponding distances from the bottom 

.... end of the shank portion as are the rear apertures 65 relative to the bottom of 

the interlocking angles.· 23. In this manner. the apertures 65 and the 

. corresponding apertures of the posterior tie strap 27a can be aligned in position 
. . . 

20 when the tie strap 27a is disposed within the· cavity 35, together with· the 

interlocking 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 corresponding distance from the bottom end of the shank portion 

25 .as are the apertures 67 relative to the bottom of the interlocking angles 23 

thereof. Consequently, the corresponding aperture 67 and the aperture of the 

tie strap 27b can be aligned when the tie strap 27b is disposed in the cavity 35 in 

conjunction with the interlocking angles 23. · 
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Accordingly, ~he apertures 65 and 67 of the interloc~ing angles are 

. correspondingly. sized wjth respect to the apertures of the tie straps 27 so that .. . 

when aligned, respective pins 69 .are. able to ~e inserted through . the web ......... . 

portions and the straps transversely to releasedly pin the straps to the angles. 

5 The relative positioning of t_~e apertures 65 .and 67 along_ tt)e interlocking angles 
.. 

23 is ·precisely. determined so that th~ rear_ longitudinal edge 71 a 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 71 a of the tie 

1 O strap is disposed in parallel relationship to the end p~nel 47. · 

Further, the relative longitud.inal spacing of the apertures 65 and 67 along the 

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

corresponding apertures, and ·the anterior tie strap 27b is disposed ifl'\ parallel 

relationship to the posterior tie strap 27a, the distance between the rear 

15 longitudinal edge 71a of the posterior tie strap 27a and the anterior longitudinal 

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

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

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

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

20 thereof. and the · longitudinal extent and spacial positioning of the pins 69 is 

similarly commensurate to· the corresponding transverse extent of the adjacent 

portions of the truncated comers of the pedestal 25. In this ma·nner, the 

pedestal 25 can be fitted upon the assembled tie straps and interlocking angles 

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

25 juxtaposed relationship with the end panels 47 of the pedestal, as well as 

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

angles in position. 

The bolt stef'1'.1S 73 consequently are disposed apart in parallel relationship a 

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

opposing flanged ends 43a of the support beani 31 and the bolt stems· 73 ·to be- --

inserted therethrough when the support beam 31 is correctly posi~iqne(:I upon the 

pedestal 25. 

5 Consequently, the support beam 31 can be positively locked into position on the _ 

pedestal 25 by screwing the nut fasteners 75 together with washers 77 onto the 

threaded -bolt stems 73. 

- Now describing the -method of assembling the leg attachment system, the 

interlocking angles 23 _are inserted into the tra~k one at a time, as shown in 
. . . . . <~ 

1 O figures Sb and Sc by disposing the flanged end '53 of an angle in parallel 

alignment with the cavity 3S, and hooking the flanged end S3 under the 

corresponding lip 39 of the track, rotating the plate around the lip as- is 

necessary. Accordingly, the thickness of the web_ portions 55 ~nd the 

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

15 sufficient clearance between the angles to allow this discrete hooking 

engagement with the corresponding lip, whilst the other angle is disposed in its 

locking position, as shown in figure Sc of the drawings. 

After both plates 23 are engaged_ within the track, they are ~ransversely spaced 

apart a distance commensurate to the thickness ofthe bottom ends of the shank 

20 portions 71 of the tie straps 27. Accordingly, the flanged ends 53 may be 

provided with a stepped edge 54 to fully occupy and engage the cavity when in 

juxtaposed spaced apart relationship to each other, to accommodate the shank 

portion of the strap, as shown in figure Sd of the drawings. 

The tie straps are disposed so that the bottom end of the_ shank portions 71 

25 engage the bottom of the channel portion 33 and the corresponding apertures 

65 and 67 of the flange plates are aligned with the corresponding apertu;-es of 

the straps so that the pins 69 can be inserted therethrough to fixedly attach the 

straps to the plates. 
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At this position, the posterior tie strap 27a generally adopts its final position, 

· · · howevefthe anteriortie ·strap-27b niay be· able to·pivotto some degree·· about its · 
.. ····· ····· . .. . . ... . .. . . · ..... ··:· ... ... ··: . . .. . . ... .. .. . ... -·-· - .. 

. I . _ ...... singe pm. 

The pedestal 25 is then positioned so that the top of the tie straps are inserted 

5 through the tubular confines of the pedestal" 25 from the bottom end thereof, 

whereby due to the precise positioning of the pins and apertures, the anterior tie 

strap will pivot around .its pin 69 so that the anterior longitudinal edge 71 b thereof 

moves into parallel engagement with the anterior end panel 47b as the bottom 
: . . . 

end of the pedestal is progressively moved towards and ultimately engages the 

10 track 29. 

Importantly, the tongues 59 ofthe interlocking angles 23 simultaneously engage 

the rectangular aperture 50 of the posterior end panel-47a, and the leading end 

of the interlocking angles extend through the recess 52 of the anterior e_rid panel 

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

15 Importantly, the geometry of the pin and aperture positions together with the 

positioning and sizing of the bolt straps ·and pedestal; .. automatically causes the 

engagement between the tongue and the aperture and the parallel arrangement 

of the tie straps so as to minimise the likelihood of human error in the assembly 

operation. 

· 20 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 trapeziar box channel portion 41 is 

positioned to sit within the complementary recesses 49 of th~ pedestal. The nut 

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

_stems 73, clamping the support ~earn 3115_and pedestal 25 into position. 

25 It is important to note that the foot of the interlocking angles 23 fully occupies the 

cavity 35 of the channel portion 33 of the track to maximise locking engagement 

with the inner lips 39 of the track, which allows not only increased locking · 
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engagement of the support beam and pedestal with the track but also maximises 

--the ability-of the leg attachment-~o-resistthe application-of lateral forces thereto. 

The demounting of the leg attachment system is achieved by simply performing 

the reve~e process to the_ assembly operation. 

- 5- The operation of the leg attachmen.~ ~ystem in resisting inertia! forces generated 

by seat components and occupants acting upon such components when the 

forward momentum of the vessel is suddenly impeded, as would occur in a 

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

of the leg attachment is fo move forwardly about its anchoring points. In the 

10 present embod_iment, such tendency to move f~rwardly is" opposed"by the pin 

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

panel 47a and the posterior tie strap 27a, the engagement between the anterior 

end panel 47b and the anterior tie strap 27b, and the-engagement of thE! tongue· 

with the bottom edge of the aperture 50~ Thus, the anchoring means, pedestal 

15 · 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 uniformly through each of.these components and not just concentrating 

the force upon the tie means, as is the case with prior art systems. 

Accordingly, there is a reduced te.ndency to allow small movements of the tie 

20 straps which would otherwise tend to change the geometric arrangement of the 

components, causing an increased load to be placed upon the tie straps for the 

same external-load, increasing shear forces. 

In ~ddition, the length and height of the flange plates is increased compared with 

. prior art systems so that the leading ends of the_ interlocking angles protrude 

25 f~rwarclly through the recess 52 to_ provide an increased "engagement length of 

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

occupants of the seats behind. This configuration. provides an increased 

'·":.·:· 
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·capacity of the leg attachment -to resist dislodgement forces during a vessel 

impact without significantly. increasing the weight ·of the. attachment. · 

By virtue of the leg attachment system of the present embodiment, extremely 

high impact resistar:1ce · loadings can be achieved, in . excess of 2, 100kg; . 

· 5 Accordingly, the present embodiment represents a vast improvement over prior 

art leg attachment systems. 

The second embodiment is substantially similar to the first embodiment except 

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

figures 6 and 7, which has an anchoring means con·fined to the inside of the 

1 o pedestal for aesthetic: purposes and for applications where iml;act force 
. . 

resistance requirements are not as great to conform with safety requirements. 

As shown in the drawings, the track, support beam, pedestal and tte strap 

components of the system are substantially identical to those of the previous 

embodiment. The .anchoring means, however, comprises a pair of shortened 

15 interlocking angles 81 of commensurate length to the spacing between the end· 

p~nels 47 of the pedestal 25 ... Accordingly, the interlocking angles omit the 

provision of a tongue and a leading protruding 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 ofthe preceding embodiment. . 

20 With the omission of the aforementioned components from the interlocking 

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

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

upc;m the interlocking angles, the straps and track, and locking in the pins, web 

portions and straps during assembly. In tnis respect, the opposing ends of the 

25 web portions sit in abutting engagement with the adjacent planar portions of the 

end panels so that the longitudinal sides 48 ar~ each disposed adjacent to the 

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

centrally and symmetrically locating the pedestal upon the track. 

( 
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Although this type of leg attachment system . pan not achieve the same impact 

. .resistance loads as .is the case. of-the· previous embodiment, it still° is a vast 
. . .. . ... . ........... . 

improvement upon prior art systems; whereby loadings in the order of 1,500kg 

are still able to be achieved· by this embodiment. 

5 The third embodiment is di~<:ted towards a leg attachment system having an 

alternative form of anchoring means: and tie means, as shown in figures 9 to 15 

of the drawings. 

In this embodiment, the anchoring means comprises a pair of interlocking angles 

91 which are of a greater thickness than is the case of the interlocking angles of 

10 the preceding embodiments, so as to fully occupy the cavity of the track when 

disposed in juxtaposed relationship with respect to each other as shown in figure 

8 of the drawings. 

In order. to achieve this juXtaposed p·ositioning of the interlocking angles, the 

angles have to be inserted serially of each other· along the track and then be slid 

15 along the track together to adopt the juxtaposed corresponding position as 

shown in figure 9 of the drawings. 

Furthermore, both of the ·interlocking angles 91 have a longitudinal extent greater 

than th~ spacing b~tween the end panels 47. of the pedestal, as in the case of 

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

20 end, the angles are formed with a rearwardly protruding tapered tail portion 93. 

Consequently, the pedesta.1 is formed with · a posterior recess 95 within the 

posterior end panel 47a along the bottom edge thereof to accommodate the 
( 

rearward extension of the· interlocking angles through the pedestal. 

. The leading ends 97 of. the interlocking angles are obliquely disposed relative to 

25 . the bottom_ longitudinal edge thereof to adopt a parallel relationship, when fitted 

into position, with the anterior end panel 47b of the pedestal. Accordingly, the • 
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-inner· face of the anterior end panel 47b is able to be brought ;nto butting 

--- relationship with the leading ·ends-97 of-the-interlocking-angles; as shown-in---. 

figure 9 of the drawings,_~en_._a~~1~rnbled: __ _ 

The web portions 94 .of each of the interlocking angles 91 are each provided with 

5 a single corresponding aperture· 98 disposed at an intermediate position 

between ·the anterior end 97 and the tail portion· 93 so· as to· be disposed within 

the confines of the pedestal when assembled. Accordingly, when. the 

interlocking angles 91 are juxtaposed in corresponding relationship, the 

apertUres 98 of each ofthe angles are disposed in axial alignment 

10 The tie means comprises anterior and posterior ties. 

The po~terior tie comprises a shank portion 99, a LI-shaped bracket 101 fixedly 

mounted to the bott~m of the shank portion 99, and a threaded end 103 which 

fo~s part of a threaded fastener, the other part· comprising a fastener nut 105 

and. washer 107 as shown in. figure 12 of the drawings. The LI-shaped bracket 

15 101 has a pair of transversely extending apertures 109 disposed therein of 

corresponding size tp the apertures. 98 of the interlocking C:lr1Ql~f?.: _A.ccordingly, 

the LI-shaped bracket 101 is adapte~ to surmount the top of the flange plates 

when disposed in their corresponding juxtapos~d position so that the aperture 

1 09 thereof can be disposed in axial alignment with respect to the apertures 98 

.. 20 of the interlocking-angles. 

Consequently, a removable pin 111 is provided to be inserted axially through the 

aligned apertures to pivotally and fixedly attach the posterior· tie means to the 

anchoring means. 

.. ·-

The anterior tie means comprises a -mounting bolt 113;-· Which has a curved 

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

project outwardly from the top of the pedestal 25, orthogonally of the plane· of the 

·top of the pedestal. 
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Similarly, the top of the shank portion 99 is curved so that the threaded end 103· 

··- .: · .. _ adopts an axial position which -is:.disposed parallel to-ttte threaded stem 1 -15· of. .. -

ths mounting t>olt -113. - l"tie- mounti-ng- boit 113 ami the tllreaded end 103 are 

arranged so that when di$posed in a parallel axial position, they align with the 
. . 

5 corresponding bolt holes 79 of the support beam 31 so that the support beam 

·can be mounted thereon- and acco~modated within the recess 49 of the 

pedestal in a similar manner to the -previous embodiments, as shown in figure 7 

of the drawings. 

Assembly of the leg attachment system of the present embodiment is achieved 

10 by positioning the interlocking angles 91 into the, track and sliding them into the 

juxtaposed corresponding position as previously ·described. The p~sterior tie 

· means is then positioned upon the interlocking angles and the pin 111 inserted 

through the aligned apertures. 

The pedestal 25 is then positioned pver the posterior tie means to surmount the 

15 anchoring means and to sit upon the track~ 

The anterior tie means cornpr~~_in$ the moun!ing_ ~_olt_ i_s __ t~_en inserted into position 

and the support beam· is located upon the threaded ends of the respective 

anterior and posterior ties. The fastening nuts and washers are then screwed 

onto, the· respective threa_ded ends of the ties, and the support beam, pedestal 

,,. 20 and anchoring means are all locked into position. 

The above arrangement, although providing impact resistance loads in excess of 

the prior art and meeting minimum standards of the International Maritime · 

Org.anisation, is somewhat inferior to _the leg· attachment systems described in 

the preceding embodiments. 

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

-impact load upon application of a lateral force, and h"e11ce is not as efficient in 

distributing the load to the foot· of the anchoring means and to the pedestal as is • 



... 

WO 96/15025 PCI'/AU95/00759 

-24-

the case ·in the preceding . embodiments. Consequently, the impact load 

.... resistance. of this .form ofleg attachment system is· principaUy limited .by the 

· strengt.h ·of the shank portion to· resisting shear forces applied principally at the 

.fastener end. 

5 Notwithstanding ·the above, . ·it should be· ·appreciated that the present 

embodiment still represents a significant advance over prior art leg attachment 

systems a·nd can have utility where this type of leg attachment system is 

. preferred to that of the preceding embodiments. 

It should be appreciated that the scope of the prese~t. invention is not limited to 

10. the particular embodiments herein described and that changes and ml:>difications 

to the embodiments .can be made without departing from the spirit or scope of 

the invention. 

·Moreover, wtiere it is desirable to achieve an increased· dampening effect on the 

resistance of-the leg attachment system to impaCf or inertial forces applied to the 

15 seat, modifications can be made to the tie means and anchoring means to 

provide the same. One way of achieving this is to replace the posterior tie strap 

of the first and second embodiments with a structural member which extends 

inelastically under tensile loads beyond the normal load range during service. 

Such a device may be a preformed metal strap having a concertinaed shank 

20 portion as illustrated in figures _ 16a and 16b of the drawings~ or an alternative· 

metal strap having a perforated sharik portion as illustrated in figure 17 of the 

drawings. 

A~chment of either of these extensible straps can be conveniently 

accommodated between the two interlocking angles using a simple arrangement 

· 25 of pins as described in the preceding embodiments. . 

In a further modification to the ·embodiments, an il'.lextensible strap could be · 

fastened by deformable pins as illustrated in figures 18a and 18b of the · 

( 



,,. 

W096/1502S PCl'/AU9S/00759 

·. · ..... ··.· 

-25-

drawings,. or deformable slots as ·illustrated in figure 19, or deformable 

interlocking angles .to allow controlled movement of the seat leg assembly at 

defined loads, but without separation of the components. 

A further mod.ification. would be a combination using either of the two 

5 aforementioned modifications. 
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1ii~ilnf CLAIMS 

1. A leg attachme·nt.for seats mounted to a seat support, .including: 

· an anchoring means for lockingfy ,.engaging a base having a track 

therein, said base being fixedly mounted to a support; 

5 leg means for surmounting said anchoring means and supporting a seat 

support thereon; and 

10 

15 

2. 

. . 

tie means for releasable fixed attachme~t to said anchoring means at 

_one end and clamped locking engagement to the s~at _support at the 

other end, such that increased locking engagement of said tie means 

with the seat support positively lock.s said leg means to said anchoring 
... 

means: 

wherein lateral forces applied to the seaf support are transferred 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 substantially uniformly over an expansive portion ·of 

the base. 

A leg attachment as claimed in claim 1 wherein, said ·anchoring means 

comprises a pair of interlocking angles, each haying an outer flanged end, for 

· ·20 bei'1Q positively . engaged within a longitudinally . extending cavity centrally · 

disposed within and circumscribed by a C-shaped channel portion of the track, 

and a substantially planar web portion for projecting outwardly from the cavity; 

wherein said fl~nged ends combinedly define a T-shaped foot for locking 

engagement within the cavity and said web portions define a· leg for attachment 
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to said tie means, when said interlocking angles are· brought into juxtaposition 

with each other ... · ··- .. ···.··· ......... ·····-····-·- ·- ·.····:· 

...... - ..... . 

3 . A leg attachment as claimed ·in claim 2, ·wherein, the combined 

. transverse extent of jaid flanged ends is marginally less than the corresponding 

5 maximal transverse extent of the cavity, and the combined transverse extent of 

the web portions proximate to· said· foot is marginally less than the minimal · 

transverse extent of the cavity', so·that·said interlocking angles are required to be 

transversely spaced apart a prescribed distance to fully occupy and engage said 
.· . 

· cavity when in said juxtaposition, to enable one interlocking angle to be 

10 discretely withdrawn from engagement with the_ track by lateral rotation thereof 

relative to the other interlocking angle. 

4. A leg attachment as claimed in claim 2 or 3, wherein, said web portions 

are each ··provided with a corresponding tra~sve~ely extending aperture to 

facilitate attachment to said tie means. 

15 5. A leg attachment as claimed in claim 4, wherein a pair of said apertures 

is disposed anteriorly of said web portiOJ'lS and. a f~rth~r. _ape_rt1:1r.e is disposed_ . 
. · . . . . 

forwardly of said web portions, relative to said track, said pair of apertures being 

disposed in horizontally spaced relation to each other to strengthen the 

attacnment of said web portions to said tie means. 

20 6 . A leg attachment as claimed in any one of the preceding claims, wherein 
. · . . 

·.said leg means comprises a tubular pedestal.having a base-end for sitting upon 

the track 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 . longitudinal portion of the seat support, 

25 transversely across said pedestal. · · 

7. A leg attachment as cla_imed in claim 6 _as apper:tdant to claim 3, wherein 

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

I lllllll /lllll Ill/I I/I/I II llll 
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panels· interconnected by a pair of opposing end . panels, and wherein the 

... comers. between -said side panels and end panels are truncated such that the 
·-· . . ..... 

breadth ·of said end panels is commensurate to said combined transverse extent 

of said web portions,. so as to iocate said pedestal centrally and symmetrically 

5 upon the track when .surmounting said anchoring means. 

8. · A leg attachment as claimed in claim 6 or 7 as appendant to any one of 

claims 2 to 5, wherein said pedestal is formed with a· rectangular aperture .in the 

posterior end panel thereofi a prescribed distance from the bottom end of said 

· · pedestal, arid said web portions are stepped at the posterior ends thereof to 
. . 

10 define an outwardly projecting tongue corresp9ndingly sized to repose within 

said rectangularpanel. 

9. A leg attachment as claimed in any one of claims 6 to 8 as appendant to 

any one of claims 2 to 5, wherein said pedestal is formed with a reclangular 

recess in the anterior end panel thereof; at the bottom end of said pedestal, said 

15 rectangular recess extending a prescribed distance froni said bottom end to 

. terminate at a prescribed height corresponding to the top of said interlocking 

__ angles thereat and said interlocking angles have a length longer than the 

distance betWeen said end ·panels, being provided with tapered anterior ends 

extending anteriorly beyond the confines of said pede~tal through said 

20 rectangular recess so that said pedestal surmounts both said interlocking angles 

simultaneously, locking .. the same in position.· 

1 O. A leg attachment as claimed in any one of the preceding claims, wherein 

·. said tie means comprises a shank portion for extending along and within said 

tubular pedestal, said one end having a transversely extending aperture for 

25 aligning with corresponding apertures of said anchoring means to facilitate 

attachment thereto. 

11. .··A leg attachment as claimed in any one of the preceding· claims, wherein 

said other end of said tie means is formed with a screw threaded fastening · 
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means for locating within a corresponding aperture disposed upon the support 

. beam and for clampingly and lockingly engaging the seat support positively upon 

said tubular pedestal within said recess on increased locking engagement of 

· said fastening means upon the se~t support. 

. . 

5 12; A leg attachment as Claimed in any one of the preceding claims, as 

appendant-to claim 4 or5,wherein said one end is.able to be releasedly pinned 

to said anchoring means by means of a pin inserted through the corresponding· 

apertures of said web portions_ and said one end when brought into relative axial 

alignment. 

10 13. A leg attachment as claimed in claim 12,:wh~rein_the.length okaid pin is 

commensurate to the corresponding transverse spacing between said panel 

sides. 

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

appendant to claim 10, wherein said shank··portion comprises a strap of 

15 commensurate transverse extent at said one end to said prescribed distance for 

being disposed interposedly between said web portions, so as to maintain 

locking engagement of said foot with the track. 

·. 15. A leg attachment for seats substantially as herein described with 

reference to the accompanying drawings as appropriate . 

20 16. A leg attachment system for seats mounted to a seat support, including: 

: . . 

a base having a track tor fixed mounting to a support; and 
,. 

a leg attachment including:-

(i) an anchoring means for lockingly engaging said track; 
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{ii) . Jeg means for sunnounti~g · said anchoring means and 

supporting a. seatsupport thereon; .and . . -· -- .. . .. . ·-··- -··· 

(iii} tie means for"" released . flied "a"ttachment. to said. anchoring 

means .!it one end. and clamped engagement to the seat support at 

the other end, such that increased locking engagement of said tie 

means with the seat support positively ·locks said leg means to said. 

anchoring means;: 

wherein lateral forces applied to the seat support are transferred by said· 

l~g means and said tie means to said anchoring means, whilst 

10 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 said ease. 

17. A leg· attachment system as claimed ~in claim 12, wherein said leg 

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

15 18. A leg attachment system ·substantially- as herein · described · with 

reference to the accompanying drawings as appropriate. 

19. A method of fanning a leg attachment system for seats, comprising:-

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

inserting anchoring means into said track to lockingly engage therewith; 

20 releasedly attaching tie means to said anchoring means, so that said tie 

means can project upwardly therefrom; 
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. surmounting a leg means for supporting a seat support, over said 

anchoring .means so that .said .tie .means is disposed within .the confines .... 

of the leg means"ancfcan extend.therealong; 

. . 

positioning ~,seat support upon the top of said leg means and locating 

. 5. the ends of said tie means to extend through said seat support; 

clampingly engaging .. said. seat . support to said -leg means by locking 
. . . 

engagement of said tie means with said seat support, and consequently 

clampingly engi:1ging said leg means upon said track; 

wherein lateral forces applied to ·.said seat support are transferred by 
. . ~·· . 

10 said leg means and· said tie means to said anchoring means. whilst 

simultaneously being disseminated through said leg means;· 

"' 
, and wherein forces transferred to said anchoring means are dissipated 

uniformly over an expansive portion of said base. 

20. A method of forming a demountable leg attachment system su_bstantially · 

15 .as herein described with. ··reference tc>: :the accompanying· ·drawings · as· 

appropriate. 
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