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At t achment stem and Met hod for Seats™ Technl cat=Frel-d-This_invention- ;
relates to y*’é@“&ﬁt achment system and nethod for seats at t FHTAPBIHOseat
support. 5 The invention has particular utility to the nounting of seats
to the floor of a vehicle or the deck of a_vessel where the seats of the
-vehicle or vessel can be subjected to an appreC| abI e lateral force when the
moti on.of the vehicle or 4ea¥dtachmenit Qlerdny sndiMelbdd fdihSeatevent i on, :
however s not linmited to such appli catlon and has general utility 10 as
an attachrrentlenkmlm!rﬂﬁﬂ pedest al-s-—or-st-andards- of -any- generat- formwhi-ch
are required to_.be anchored-to a ftoor-and which nay be subject to the -
appli cation ofpididvhfbR rela@isan - a RaCMEcHShtAybtent ahg eatholl iOPSeatadttathed
the application of new technol ogiés, |arge passenger 15 carrying marine . . °
craft are achHbaseaf stippeds of a magnltude normal |y experienced in notor
vehi cl es and SO0 are capabl e of subJ ecti ng passengers seated within

5 The mventlon has pamcular utrllty to the mountmg of seats to the ﬂoor of a-
- vehxcle or the deck of a vessel where the seats of the vehrcle or vesse! can be |
| subjected to an appreciable lateral force when the motron of the vehicle or

vessel is suddenly impeded.

The mventron however is not lrmlted to such apphcatlon and has general utility
10 as an attachment system for pedestats or standards of any general form which
are reqwred_ to be anchored to a floor and which may be  subject .to the

.~

application of a lateral force.

Baszlsgm_und_An.

In recent times, and with the'application of new teChnO'logies, large passenger
15 carrying marine craft are achieving speeds of a magnitude normally experienced

in motor vehicles and so are oapable of subjecting passengers seated within

- them to high lateral forces which can cause serious 'injdry if the motion of the

vessei is suddenly impeded.

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

- 20 vessels, and which does not present itself to the san'i_e_ degree in relation to land
based vehicles, is the-weight o0nsideration'.which.seriously affects the design of

. - the gartic'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 'rnaXim'dm'_s'peed that can be

. 25 obtamed by the vessel ConSequently,’ ‘passenger ferry craft these days are

' constructed with decks of extremely Ilght gauge material, for example aIummrum

~ sheeting which can reach thicknesses of down to 2mm.- Consequently, the leg
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themto high lateral forces which can cause serious injury if the notion of
the-vessel—-i-s—suddent-y-i-npeded. -One of the problens with des n| n Ie
“attachment. ¥Q9¥925 f or seating in nmarine 20 vessels, and whf t
present itself to the same degree in relation to Iand based vehlcles S
t he wei ght consi deration which seriously aBfects the design of the
particular leg attachment systemthat is adopted. Moreover, in order to
~achi eve -hi gh amadﬁenmngmaﬁtm\neypmmiﬂyab&n dqslgnmjfdrcsémngltgfmtauhl foht ,
whereby the wei ght of the vessel direc af fects the pmxi mum speed t hat
-can’ be-25-- obderifedf BN ljabt eégs%mataaﬂsn%y@eﬂw Igrly Ba%%emmt weightdesign and

“these days ar ﬁé@ﬁévé’gﬁlﬁgew érhw% ﬁﬁ rhihirfic! in@?&s ﬂﬁgggla%ﬁté@}%n :

___f or exarrpl e, a um nLum.s can. reac nesses
Consequent | y, apgiied :ag:afaU&Sa’ésTUTE SHEET (RULE 26) WD 96/ 15025
~ PCT/ AU95/ 00759 -2 -

-5 An immediate solution to the problem would be to make leg attachment systems
. of heavier gauge mater:af however- the inherent problem with thls is that. thrs- -

 would consnderably add to the weight of the vessel.

-.A':further"problem is that the b_ea_m.af ma'rine craft is not limited to the same

. extent as the breadth of land based vehicles and hence there is much more

. 10 flexibiiity in the positioning a'nd 'fhe number of seat‘% 'that are able to be mounted
o upon a deck than is the case with land based motor vehicles. Hence, the ability
to position seats easily and removably is also an xmportant design consideration |

which detracts from having permanent fi fixed point an_chonng systems for Ieg

- attachment systems?- which are easier to design for meeting high loading

15 requirements than is fhe case of impermanént anchoring points and ﬂxfures.

Present types of anchoring techhiques fdr leg attachmeht systems are basida"_y |
S dwnded ihfo fhréa élassés. Th_e.ﬂ'rat is thé ﬂaﬁge or base plate anchoring system |
-as .shown in figure 1A of thé'accompanyihg drawings, the second is the block
mounted anchoring system as shown in figure 1B of the drawings, and the third
20 is the track mounted anchoring _systém_ uaing either dianﬁdnd or T-head bolts (not

shown) or angle bolts shown in figure 1C.

As shown in figure 1C, this system uses an in_térlocking 'angle ‘a’ to which tie
~ bolts 'b' are fixedly mounted to fixedly retain a seat pedestal leg 'c' to a track 'd"..
The traék 'd' its_elf is permahén_ﬂy fixed to the deck and is formed with a

25 longitudinally extending cavity, Céntrally'dis_po'sed within and circumscribed by a
C-shaped channel portion ‘e’. Such_ an arrangement has the advantage that the
_interlocking angle can be positioned cl,oée t.o'the installation site without having

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



attachment systens that have previously been designed for seating to attach.
-t-o-decks -of-such-ti ght-gauge material have sinmlarly been of |ight weight
desi-gn and wemetsRsive ski nped on meeting mini num safety st aRGAAPISPEE
resisting laterally applied inpact forces. 5 An imediate solution to the
probl em woul d be to make | eg attachnent sys?ce'ms of heavier gauge material,
however, the inherent problemwth this is that this would considerably add

‘to the weight gfe t.tﬂg aéﬁnelr-héaa Welcheh wa ket i AltHduigh 4 Mehéed gesfioriroult
craft is not IlTmted to the sane extent as the breadih of |and based

-vehi-¢l-es-and- lprovidetdreateriackingcabilityrandi benge sitengthi ag leangthsef fFack can merss - v
aase i th | andoBass stRbbmere Acpecuaeet. Sl ARSI MR EAR ot on seats
easi-ly and renovably is al'so-an inportant design consideration which

St et oy e Bl oL AT b, SiatEhs? BB LORE 36 cebshely o Smatert s
Prasent ¢ yiibs LRSI AinEoRR b ATDAMERART to ANe RS e (A6 bty o
~basi cal | y - di vighasigerthe fixingepositiars ebthe Iegeatidohgment fon the seadsgenaer it imfixedinat e
anchor! " SyStp(?:asrtlon A further problem is that almost all of the impact force is directly
: transferred to the deck of the vesse! at'the fi xrng point of the bolts in the case of

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

td _ 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 t_o pull out directly from the deck at relatxvely_low )
impact forces, causing perrnanent damage to the deck itself.

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

15 whereby the track systern allows for easy and impermanent p'osition'_ing of the

'anch.oring' means therealong, wh‘ilst causing the impact forces to be 'applied to

; the track.itsetf. 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

'- 20 - 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
| I- method for the leg attachments of the seats to the deck, where the Ieg '

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

: track to the correct posrtion

25 Noh&ith'standing this improved .arrang'ement, 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 anchorlng system, have been found tc be lrmrted with
respect to the size of the |mpact force that can be accommodated and fall short



as shown in figure 1A of the 'aécd_rrpa’nyi ng drawi ngs, the second is the bl ock

mount ed anchoring system as shown in figure 1B of the draw ngs; —and tHe

third 20 iwotdgasgzsack nounted anchoring system using eithePCHALISNEFSDr
T-head bolts (not shown) or angle bolts shown in flgure 1C. As shown in
flgure 1 C this systemuses an interl ocki-dg angle ' to which tie bolts
"b' ar e flxedly nmounted to fixedly retain a seat pedestal leg 'c' to.a

track td %gﬁé‘%t‘andérdé tééﬁrﬁlylé‘etw R it matibhatemlafitmehrgiatidativndwhich

formed w t h a l'ongi tudi nal |y extending cavity, centrall y di sposed
within and i awapplroabmoﬂyghsgeetﬂaaeeaertgetm@mqgo\ﬁslsaﬁ e" .~ Suchan-
~arrangenent “has the advantage that the interiocking angl e can "be posit i"oned”
close to the installation site wthout.having to be slid.along.the .entire. .
1 ength of decMdreowss, Imhheh:amubﬂtm rdigmiond o Tevead bol@romIgesoes, impact:

Cect ! on voul otasees; e st drbtmifed BE e B tAsHhal kBt to. e JRUR"of dlife™
I engt hs' of 5t Heti6AS dnsBuently causing shearing of the anchoring means from the track

o at these pomts In the case of the angle bolt attachment system, although lmpact :
'forces are applied more umformly along 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

" 10 force, creating a bending moment around the ﬂar___tge_or_hp.‘f _of the track which

=
T Ve

- engages the flange of the angle.

Safety standards imposed by .the _!nternational ‘Maritime Organisation are

calculated in acco.rdance 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'.passe_nger_s, having regard to the vessel size, its

speed and weight.

-“G." ratings f_or'most l_atge passengér carrying marine craft require leg attachment-
systems to reeist impact forces in the region of 600kg. With _'respe'ct to the
previously described prior art Ieg_a'ttachment systems, impact _force resistance of
. 20 only 300kg to 400kg can be aahieved before experien’cih_g vertical separation of

the leg attachment from the deck or the track.
- Disclosure of Invention

Accardin'gly, it is an object of the present invention to provide an improved feg

- attachment system which overcomes some or all of the disadvantages
25 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



| ong as 50m or nore al ong a'deck éubh a systemis inpractical to use. The _
first two of these systems falls into the category of "perma i ure 57

_anchori ng pwpﬁfgg"&ﬁd is not attractive to the industry due M‘?‘I@%&hl lity

to change the fixing position of the Ieg ttachrrent for the seats, once it

is fixed in position. A further problemi®that alnost all of the i npact-

force is directly transferred to the deck of the vessel at the fixing point
of.- the bol t s iniaccotdancewitiobne raepecranfgmeopresae@rweatm dhewnigepronidedaadeg he

blocks, in th ock unt d 10 ran uch forces consequently
- inpose consi @&aﬁb agﬁjgl,qup geérite pp?! quﬁ’lq he-case of - e i

| i ght wei ght t hin. gauge deck- constructlon “the-anchoring systens are able to
pull out directly fromthe deck at. reI ively | ow é{%act f orces, causing

per manent darmge’ t @Mt ABCRRING meals fory kﬁ‘?ﬂ!déke anbRee heviege?, tragk
‘general | y ‘accept Edéﬁérerh%alo“éjé‘s%tﬁé‘ngtfﬁ@dﬁ rﬂour?tg?ﬁ%\ggl@ﬁgﬁt he track system

alfows -for easy an érmanent pos t|on ng o orf-ng neans
t her eal ong, whil st causing.the inpact forces to be applied to the track

L achmont T or "o M RegR for ARG %ﬁ%“a&@fﬂﬁsﬁxg HR R e

-can be attached tosubpoﬂmeuﬁlmgj vari ous fixing syst ens, i ncluding rivet
and nut.inserts _ _

fie 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

: 10_ - seat support posxtwely Iocks sald leg means to sald anchanng means;

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

simultaneoi.xsly 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 the track base

- Preferabl.y, said anchori'ng means comprises a pair of interlocking angles, each
having an outer ﬂanged end, for belng positively engaged within a longitudinally

| extendxng cav:ty centrally dlsposed WIthm and c:rcumscnbed by a C-shaped

| channel portion of the track, and a substantsally planar web portlon for projecting

- 20 '_.outward!y from the cawty wheretn said ﬂanged ends combmedly 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
25 less than the corresponding maximal transverse extent of the cavity, and the o

: TH!S SHEET HAS BEEN Sheet Has Been Re! laced
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20 which allow forces transmtted to the track to be nore uni formy spread
~al-ong "t he “deck;reduci-ng-shear: ~t'n addition, the track provides a

conti nuous WOI§aM2Ent nethod for the leg attachments of t he PETHUISOEIS? he
deck, where the leg attachments can be adj ustably positioned at any tine by
sI|d| ng the legs in the track to the corr€&t position. 25 Notwithstanding
this inproved arrangenent, the two types of anchoring systems used with the

track arranged@mbinedofiBhsverhe exterioor the ebepertibns tpraniphaei fY sabtion &
the angle bolt anchoring system have been found to be |limted wth respect

‘tothe size vhatgmﬂynbaetthapﬁbe mnmabaanwraemmo@ftfae eanity; sol theih eai

-, “WWD 96/ 15025 - U9s5/ 007
o7 he oy anadPtedorkiog RGeS 2 AR 19,85, TRETEISRY RAPES PR B.HeSaRTeh
which are apmtsﬁﬁteé%trauwbs&u@psﬁd awraa genasd da@rtywm mesael Jaxtat«!egiﬁaﬁefo in
the case of the di anpnd “or head t arrangenents, n%p
- -5 enable one mteriocktng angle to be dxscretely wrthdrawn rom engagement with

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

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

N transversely extending aperture to facilitate attachment to said tie means.

_ " Preferably, said leg means comprises a tubular pedestal' having a base end for

10 sitting upon the track whilst surmounting said:anchor_ing means, '{‘and an
opposing - support end formed 'with a ftransversely 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 -
15 within said tubular pedestal, said one end having a transversely extending
__aperture for aligning with corresponding apertures of said anchoring means to

fa_cilitate attachment thereto. .

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

~ fastening means for locatlng within a correspondlng 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 correspondrng apertures of said web .

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

THIS SHEET HAS BEEN |
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forces are still transmtted by the anchoring systemto the track at point

~5—t-ocatons;conseguent’y ‘causi'ng shéari ng of the anchoring 7& t he
track. at -t WOMHHBt s |n the case of the angle bolt attach g;

al t hough i npact forces are applied nore uniformy along the ‘angle, due to
the limted ability of the angle to lock i-fo the cavity of the C shaped
channel design of the track, the angle itself has a tendency to pull out or

shear -fromt h?réfeagbaybgaruruhankppmlomcdmpms arsicpi o@camtrmﬁura}emnmrse

around the flange or lip,'f' of the track whic es t e flange..of t
-~-angk e.- ~Saf ety eXeMdaf o%a'ijnBBgeB“Qytq heal nPB"ﬁ?&G?‘g Fi ?‘?"m?e@ aﬂ?g‘éﬁ?‘ﬁn

~are calcul at eqn%gooas%egrg R, nvgéxa v@ewpa&fanss 0Gs taghaa&%:% mW%?gga?éﬁBnt

Iype of .vessel assocl at.ed i erew o the
likely inerti afsif fobbwithhe trat:k may be applied to passengers, having regard
to the vessel size, its speed and weight. "G' ratings for nost |arge '
paSsenger carryi ng marine craft require leg attachment systens to resist

i npact f or aes jh EickhRIanegiwith afothepkgpedt dfithequpseit iverition, therei isysbyided a |
described prior art |leg. attachnent systens, inpact, force resistance of 20

only--300k g to Ie@ eﬁgcmaﬁnwsm f‘é"v%ﬂf"% 8?95-!"156%5&)3 ﬁ?@ﬁﬁqﬂﬁ’g’r‘v EPAPEgINgs o par ation

of

a base having a track for fixed mounting to a s’u_pport; and

a leg attachment including:-

4, .
e

(i) an anchbring means for lgckingl'.y' engaging said track;

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

supporting a seat support thereon; and

(iii) tie means for released fixed atta_chment to said 'anc_:horing'

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

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

15 . ~ means with the seé_fsubpo_rt positively locks said Iég means to ;aid

~ anchoring means;

' whérein lateral fofceé applied to the seat support are _transferred by said
leg means and said tie means to said anchoring means, whilst

| simultaneously being di;éemina’t’ed_ through said leg -means;_ _

20 o ‘and wherein said anchoring means is adapt'ed to dissipafe the force

transferred thereto uniformly over an expansive portion of said base.

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

-provided a method of fo‘rming'a demountable leg attachr'nent system for

- seats, comprising:-

Sheet Has Been Replaced
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the | eg attachrrent' fromthe deck or. the track. Disclosure of Invention
Accordi ngly

I s an object of the present invention to pro ‘%_E gy e
i mproved Ieav P ent system which overcones sone or all % gﬁgko'lw

di sadvant ages 25 associated with prior art, | eg attachnent systens as
descri bed above, and which in particular provides for opposing and

di ssi pating |rrpact forces of a magnitude to neet recent standards. adopt ed
by t he- I nter nat i onaffixedlyimeyrtingra;base haying a track therein tp asgBPEABnce with one
aspect of the present invention, there is provided a | eg attachnent for
seats nounted to a 'seat support, ‘including: an anchori ng neans for

| ockingly engagi ng insestng amhat@ganeammaa!detracktgmknmgngagmgmemm yT T

nmounted to a support; 5 3 | eg. means for surnDuntlng sai.d anchorlng
means ‘and support| ng a seat support thereon; and: _
- releasedly atfaching. tle means to said anchoring means, so that said tle

means can project upwardly therefrom

5 | -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,

positioning a seat suhport upon the top of said leg means and Idt:ating’

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

10 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"a_id ‘anchoring means, -whilst - -

15 _ 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
.20 sections from one end, whllst malntalmng -maximum resistance to verttcal

separatlon of the anchonng system from the track

' Brief ition of Drawings = | THIS SHEET HAS BEEN |
3 | REPLACED
S "isliiii“|‘iii||3||°ﬂ“i‘°ﬂ'i”“



tie means for released fixed attachnment to said anchoring neans at one end:

and cl anped_| ocki ng engagenent to the seat support-at the other end, " such———"
that i ncreaNRP¥188%i ng engagement of said tie nmeans with t hePGEAUISOOTSS soqt .
support positively |ocks said | eg neans relagive to said anchoring neans

and said base; wherein |lateral forces appli®d"to the seat support-.are
transferred by said leg means and said tie means to said anchoring neans,

whil st simult an‘ébomvpngen will be better adersteod buthe light of Ittmgfoibamg déscription of -

d wh h d to d te t ;
Cranst or red  nel5en SRTE A ehs MBI TIS ohinRE B gnadn it ferepgado- - -
Preferably, saigheaeBRipang rggqg-aﬁ,.r@grrwmsgg -a“pai'r-of i nteri'ocking ‘angtes, "

end

each having an outer fI ange for being positi. vely. engaged .w thin.a.
| ongi tudinal |y éxtending cavity centrally disposed within and cirecunscri bed_

by a C-shaped 20 CharmgbreOPfsta.BBrsﬁEcﬁ\'F@vi‘eWﬂlfowrg@‘a @a ide mﬁééét@rﬁ@drtt%d %@H%ﬁ

web portion for projecting outwardly fromthe ¢ erern sal
ends conbi nelll y def i rleg att@chmeptsystertofithe presskt inyeefigriggenent wi t hin the
cavity and said web portions define a Ieg for attachnent to said tle means, -

© when sald i nterl ocking angles are
Figure 2 is an exploded perspective vrew showmg how a seat support

beam is mounted to the leg- attachment system of_the first embodxment,

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

system of the fi rst embodrment | : ' _'

10 ‘Figure 4 is a top sectlonal view of the leg attachment taken along section
4—4offgureS S . e

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 figure 2, but of a leg attachment system in_

accordance with the’_second embodiment;

Figure 7 is a srmtlar vrew to fig gure 3, but of aleg attachment system in
accordance with the second embodlment '

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

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

attachment system in accordance with the third embodiment;



brought- I nto juxtaposition with each other. Preferably, the conbined
transver se f said fTtanged ends i's marginal |l y '1ess thag
correspondﬁ’é g@é”%ﬁl transverse extent of the. cavity, andt}ﬁé‘%%ed
transverse extent.of the web portions proxijgmte to said foot is marginally

less than the ninimal transverse extent of the cavity, so that said 5

I nterl ocki ng angl es |_fare r UI red toaie transversely spaced apart a
prescribed distance '8 F%é@ﬁ?ﬁn edariew G theyjeg 3 menkisysten shawd in

j uxtaposition, to. .one interlocking angle to be discretely wthdrawn
'f"r'om"e"n'g'ag'e'rrent“ wi ththe "f'tr'a'ck' by I at 'e"'r‘al""'r"dt'at ion thereof “relative to the
“ot her i nterl ocking angl'&.. Preferabl y, "said-web’ port I ons are- 'ea'ch" provi ded

‘wi-th..a..cor.respondi.n | rturet facilitate
attachnment to said %’é‘gr?eyngsngé?dé gt’%ﬁﬁéﬁ %Eg? P@'&Q&d e [Rsgccofdance
tubul ar pedestal hawiitrothe thirg@nebstiiment;si t ti ng upon the track whil st
surnounting said anchoring neans, and an opposing support end formed wi t_h a

transversely ext endi ng recess of
& E Flgure 12 is an end view of the ﬂanged plates shown |n fi gure 11

. FigUrg '13 isa pl_an vie_w :c'Jf'_the_ ﬂang'e_d pl'ates shown in figure 11;

Figufe 14 is side é_'l'eva't'ion'bf the tie m_ean_s in accordance with the third

s

embodimén_t; T - .

o _Flgure 15is a fragmentary sxde elevatlon of the tie means shown in
10 figure 14; - _
‘..

L

F:gure 16a is a snde elevation of a preform metal strap in accordance

with an alternative embodlment
_Figur__e 16b_ is a plan view:b'f ﬂgure 16a; |

Flgure 17 is a plan view of a preform metal strap in accordance wnth

15 R another a!ternatlve embodiment;
Figure 18a is a diagfa'mmatic side eiévati‘On sh_owing the interconnection |
) cjf an anchoring means and a tie means using a def_ormable pin.
_ arrangement as described in another modiﬁed'_embodiment;

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

20 Figure 19is a similar diagfarnma'tic view fo figure 16a but depicting an

arrangement using pins in deformable slots.



conpl enmentary shape to the seat’ support to acconmodate a | ongi t udi na

-por ti-onm-i5——of ~t-he-seat -support; “transversely across said p

‘Preferably, WOR6i58%5e means conprises a shank portion for exte ﬁ%mmg?ong
-and within said tubul ar pedestal, said one d having a transversely

ext endi ng aperture for aligning with correéggﬁding apertures of said
anchori ng neans to_facrlrtate attachnent therete. 20 Preferably, said
other end of sakREHGCMDAGENEIY theslnveption 5 screw t hreaded- f-ast eni ng neans
for, Iocatrng within a correspondrng aperture di sposed upon the seat support
~and - f-or- -ct-anpi ngl y-and-tockin engagi ng ‘'t he 'seat "support positively upon
“sai d-tubul-ar - pdoetheatesaription og at?tla enakediRIests ARd rdrawings| e%smrﬁjeertgamtéhtthof

Sl e obelrof SHAR SRRt HirBRAL VRSN 1450 TR TEEY Smlh Jp8liaf i he

I nserted througé}“bmnfé){tgespondr ng -apertures of sai d web portrons and sai d
one end Wnen brought into relative axr aI al | gnnent . '

5 As shown rn f gure 1 of the drawmgs aﬂ of the embodrments are drrected.
towards a demountable leg attachment system for attaching rows of lrghtwerght
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
10 with respective bases 19 corn_prising tracks__vrrhictt run longitudinatly and are

 fixedly attached to the deck 13 of the vessel.

" The first embodirnent is dtrected towards a demountable leg attachmént system N
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

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

" The track 29 is of the conventional eXtruded".aluminium form havirtg a C-shaped
channel portion 33 centrally disposed therein and defining and circumscribing a o
Iongrtudlnally extendmg cavity 35 therein. The track 29 is also provided with a-
pair of outwardly projecting Iongrtudmally extending flanges 37, each having a

20 . proximal planar portion 37a and _a:do_wnturned distal portion.37b. The proxrmal
portions 37a respectively defi ne inwardly projecting flanges or lips 39 which are

. spaced apart a prescribed distance in opposing relationship to define an openmg

.rnto 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
25 in conjunction with the bottom of the C-shaped channel 33 which engages the
deck itself. Accordingly. the.distal portions 37b provide a clean finish for carpet

or other deck covering which,termin’ates adjacent to the channel 33.



REPLACEVMENT . SHEET -7- Preferably, said shank portion conprises a strap of
‘comensurate transverse extent at said one end to said prescribed distance 77
for being dVeeESE2S nt er posedl y bet ween said web portions, sBCHAUI0?SY

mai ntai n | ocki ng engagenent of said foot with the track. 5 |In accordance

wi th anot her aspect of the present inventiof?-there is provided a |eg '
attachnment system for seats nounted to a seat support, conprising: a base

havi ng a track Thertréck29 ishinedly gtdched tothealdck WMnscrewse dvets! aeidingior other
_-i'ncluding:- (i) an anchoring nmeans for | ockingly engaging said track; 10

(i) I'eg means fegieningrar@ngemantsai d anchoring neans and supporting a seat”™ "= "
‘Support thereon; and (iii) tie neans for released fixed attachnment to said =~~~
anchor.ing neans at -one end and cl anped engagenent t.o the seat support- at..

~ the ot her ‘end,. Thecseathsuppont beaged?| iscaisa Pf conyegtiong: exjrudes glumisiurs form,

@ans w th. t.he c%%%risnsnlf;pg%atpe%%%it:tc;xvgf-lngnrl_e?.cpl%?tigr? '4q ér‘ﬁ? arrglgpxgr;ﬂanged moun-t_ing :

5 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'_',:'whigh the seats 11‘are fixedly
10 mounted.by a nut and bolt _'fastening'afrangement or the like and the boxed
channel portion 41 i_s' disposed to dépend- from the 'mouhfihg pOrtidn 43 to
sﬁnno_unt the pédestal 25. 'Acco'rdingly, the support beam. 31'_ is disposed
transversely of a series-of seats 11 disposed side by side as shown in ﬁgufe 1of

the drawings for attachment thereto.

. 15 The tubular pedestal 25 is of substantially rectangular e@ruded alumihiurﬁ fbl_'m
having a pair-of opposihg side panels 45 which are i_nterco_nnei:ted by é béi.r of
oppd_sing end -pahels 47. The o__pposing axial ends of -the pedestal are
terminated in planes-which are obliquely dis_p_osed relative to the axial extent of

' thé pedestal so that tﬁe top of the pedestal projects f'onué_:rdly'when séated upon

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

pedestal.

The side panels 45 .h_ave corresponding récesses 49 '_fprmed thefein of
coﬁplementaw "shap.e to the .trapezial box channel portion 41 in section so that

the support beam 31 can -be. accommodated thérein in a transverse rélatiohship'
25 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



relative to said anchoring neans and said base; wherein |lateral forces

applied to the seat support are transferred by said | eg means and said-tie- -

means to said anchoring means, whilst sinultaneously being disseninated
through sai &9¥fans; 20 and wher gig_sai d anchor i ngPFEARESA03S

-adapted to dissipate the force transferred tﬁereto uniformy over an
expansive portion_of sa

%él accgng nce th anot her aspect of the
present invent PBROSPECE lgn Pg%r @daﬁ ﬂ-'h H‘rBY'Flﬁn%J Sﬁadefpﬁbtﬁhﬁeﬂﬂp@sl'tgg
attachment sysgg ed’Enﬁéf%ﬁian@%oﬁhB%eatpiounﬁ @hgrrc@lls mounting a base

having-a track théerein to a support; 1 nser Frng~means -into -said -
track to |ockingly engage therewth; rel easedly attachi'ng tie nmeans-to sard

anchori ng meanehe Wrhdidlorifd Saheﬁ 4@3395 49’%%34::%?& §6 \thaatqhg lori]geitru% al & Sides S

o 48 of both end panels functron to facrlrtate locatlng the pedestal 25 laterally
.5 . relatrve to the tle straps 27 to enable the pedestal to be locked centrally upon the
track 29 in a manner that shou!d become apparent Iater Thrs facrlrty is of more
importance to the second embodiment and. will be descnbed in more detail in

" relation to that embodiment.

~ The posterior end panel 4'7a has a r_ectangular aperture 5..0 .formed..therein which |
10 is disposed a prescribed distance from the bottomn end of' the 'pedestaldo-enable |
.int_erlocking. engagement with the interlocking 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
_: prescnbed distance from the bottom edge to termlnate ata prescnbed height
1_5' - above the bottom end of the pedestal correspondmg to the tope of said

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

the mterlockmg angles 23 in a position so that the pedestal 25 can surmount :

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

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

20 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, and in the present_embodrment, the
~ ‘length is longer than the d.i.stance.betwe'en the end p_'anels 47 of the pedestal 25.
25 .' The posterior end 57 of the interlocking angles 23 is obliquely angled relative to
the longitudinal extent of the flanged end portions 53 and'. is parallel with “'th'e"
panel ends 47 of the pedestai 25, when the pedestal is correctly disposed upon

the track 29.



5 - - surnounting a Ieg means for sUpporti ng a seat support, over said
anchoring neans so that said fie neans is disposed withi'n the confines of

the | eg neaNQ 2 #0%Ban extend therealong; positioning a seat B&HABIY0IBon

the top of said |l eg neans and |l ocating the ends of said tie neans to extend

't hrough said seat support; 10 : ~cl anpTt ﬁl‘y engagi ng said seat support
to said | eg means by | ocking en?agement of said tie neans with said seat

su’pp(lz.r_'t \,Nhan'd'_ C(ﬁliﬂs%mw?_tm figereadno¥ thae drawigasi g resterioreendb7ris %@Qﬂeds'&i deﬁned
T el 1 e PRSPPSO 508

base, “whi | st siygih aRe Pesteriob dipeaurt Soesi Ml BEASRBI0UTHe Siteribeanas ®1Sof gld
-wherei-n-ferces transferred to said anchoring -nmeans are di-ssipated uniforny
over ‘an expansiinteripoking @ngigs 23diafesash. taperedifromriher postelriog endt 8¢ randistancend

hence seats can be. i tioned at, any.l ion alepng | ong | hs.. of dec
rack without - REREHERY reftet el B HaRe8eied fend BRpeRoH, fine proRta.
mai ntai ni ng NMaxHA BdRPgSikapeRided ¥ éducd ohery aiiodnt &fF rhBferiN G with
system fromthe track. . ' B
o ' forming the interlocking angles 23, without unduly sacrificing ‘on strength, and -
furthermore mitigates -the - obtrusive nature of the interlocking angles 23
~ extending anteriorly of the leg _attac':hmeht_syst_ém; and avoids the presence of
10 any sharp edges _on'which'péop!e may catch themselves moving to or from the

seats.
. .

The web portions 55 a:_‘e.-providéd_with a plurality of apertures which extend
*transversely _thereth_ro‘.ugh and’ which are correspon’dirigly aligned when the . -

| angles are disposed in juxta'p“dsed corresp:on'ding _relatiohship with each other. L

15 Two of the aperfurés 65 are disposed towérd_s the posterior end 57 of the

.ihterlocking angles 23 and one aperture 67 is .dis-posed intermediate of the web

: portibn 55 a prescribed distance from the ap_érture'65 which. is less than the

~ -spacing between the end -pah_e_lé.42.l...

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

20 foot. for locking engagemeln_t-_wit.hin the cavity 35 when the flange plates are

. | brought into juxtaposition with each other. Further, the-_cbmbined transverse
_extent of the flanged ends 5‘3 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, proximate to fhe fo_ot, is marginally less -ith_ah the minimal

25 ’.c'r.ansvell'se “extent of"the c’"évity_ whlch borrespondé to the opening disposed

' between the lips 39 of the track 29. The significance 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 conne'c'ted' thereto. The bottom



Brief Description of Drawings WO 96/-15025 '

PCT/'/AR5/ 00759 -9 - "The invention W IT bé better understood in the Ilght of
t he ‘fol | owi FPWESE3Si ption of three specific enbodinents therBcFAU

descri ptlon is made with reference to the acconpanying draw ngs, wherer n: -
Figure 1 is a perspective view showing a- panT5'of seats mounted upon the 5

| eg attachment system of the present invention; Figure 2 is an expl oded

- - perspective vi eend bf)themjian'rk\/pm:hmwtotﬁmupbrangjedtmiaBVSMheéohgrtmdﬁrtai alxisgof the

attachment systemof the firs ur is a fragnen
“per specti ve vi oS IRG FRPAgNg %%gb&?@cﬂﬂ&m s%?tpr?f'h ‘?ﬁa"f’ﬁ‘ep‘?mggt iﬁ‘f)g'&‘? ek
10 ~Figurgg 4
al'ong ‘secti on 29" The tt rrout QBriP3 i MRRled ioMeUtherend 8RR K BidHioh A orms
‘part of a screw threaded fastenrng means for afﬁxrng to the support beam 31.
5 The other part of the‘fastenrng means comprrses 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 'is margin‘alty"less than the leng’th of the
- ‘pedestal 45 and the bolt: stems 73 project Iongrtudrnally from the outer ends of
the shank portron 71 at an attitude which is orthogonal to the plane of the top

10 end of the pedestal, defi ned by the tandrngs 51a and 51b when correctty
posrtroned wrt"rrn 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

15 towards the rear of the pedestal. 25 and is provrd__ed with two apertures which are
| disposed along the shank portion 71 at correspondin'g distances from the bottom

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

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

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

20 when the tie strap 27a is drspose_d within the cavrty 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 'atong the shank portion

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

_ .25_ as are the apertures 67 relative to the bottom of the interlocking angles 23
thereof._ Consequently, the co_rrespondrng aperture 67 and the a_perture of the

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

- conjunction with the interlockin'g angles 23.-



Fi gures 5a, 5b, 5c and 5d are a set of sectional end views show ng the

met hod by which the anchoring nmeans and tie neans are inserted into a track
to form par % l'eg attachnent systemin accordance wit h{,&,t)

first en‘pod% qfs@& lgure 6 is a simlar viewto figure 2, bu ?U 759
-.attachment systemin accordance with the seg ﬁnd enbodi rrent Fi gure 7 |s a
simlar viewto figure 3 but of a Ieg attac nment systemin accordance with
t he second enbadi nept

but taken .al ond“‘@@ﬁ‘?l"g‘l‘fl gthe otpt'llﬁﬁt dgu@i Q!f lar‘P}/e@J&%{ﬂ‘gaI?f%%se are

sectional side c\()‘l'r‘:e‘é’peﬁdlﬁgly”s&éfd %\ﬁt‘l”lel@ébé& ﬂ\/\o e RIIEE U thef tieS¥ftdpd 27 so that . -

“accordance with the t enbod 96/715025

PCT/ AUDS/ 00759 whenumiigned, eespesties |mmmIBQeme valiler tof be hiséred ahtaughte web

syst h
system shown in portlons and the straps transversely to releasedly pin the straps to the angles

5 The relative positioning of th_e apertures 65 and 67 along the interlocking angles
- 23is -precisely_deterrnined so that the rear longitudinal edge 71a of the_ppst'erior
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
10 strap is disposed in parallel relationship to the end panel 47, |

T

_ FUrther the. relative lohgitudinal spaeing of the apertures 65 and 67 along the
_ web portlons 55 is such that when the tie straps 27 are pinned to their
I- correspondmg apertures, and the antenor tie strap 27b is disposed im parallel :
rela_t_:onshlp to the posterior tle strap 27a, the distance between the rear
15 | jongitudinal edge 71a of the post'eri_o'r' tie 'st'rap 27a and the anterior longitudinal
edge 71b of the anterior tie strap 27b is commensurate to the spacing between |
| the end panels 47 of the pedestal. . Further, the cpmbined 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_spaeial positioning of the pins 69 is
. - similarl_y commensurate to the corresponding transverse extent of the adjacent
| portions of the truncated cpme'rs of the pedestal 25. In this manner, the
- pedestal 25 can be fitted upon the assembled tie straps and interlocking angles
to surmount the angles and automatlcally allgn the tie straps 27 in parallel and
25 ' Juxtaposed relatlon_shxp with the end panels 47 of the pedestal, as well as -
symmetrically locate upon tlte track 29 and lock in the pins and interlocking __

angles in position.

"The bolt stems 73 consequently are disposed apart in parallel relationship a
prescribed distance, when t_he tie straps are assembled into positipn. This



figure 9; Figure 11 is a si de el evati on -of the'pair of flanged plates.in

accordance with the ‘third enbodi ment; 5 Figure 12 is an end view of =~

the flangedwosemse2sshown in figure 11; Figure 13 i.s a plan vPEWAUSS/IOHSY
flanged plates shown in figure 11; Figure 14 is side elevation of the tie
means in accordance with the third enbodi men;- Figure 15 is a fragnentary
si'de elevation of the tie neans shown in 10- ' figure 14; Figure 16a is

a si de el evati Gihdbles GUrRIPAYINBIASPEEERPDOID FEIEST ERNGE bYl Bkgfg»eea' &v&hﬁgfgﬁé e

enbodi nent; Figure 16b is a plan'view of figure 16a; Figure Is ap

view of ‘a pref coppasingafiangachendsd3a obthinsuppart bear531 and the balistéres 73to be ™

.alternative emhodi nent: FEigure-18a s a di.agrammgfic side elevagtion showng =
the inter conneéP?W‘gﬁﬂeéﬁmMoWS%{%W%ﬁée%"t 1ds rogRstly, ppsfjoned upon the ~
deformable pin gydeapgoment as described in another nodified enbodinent;

5 Consequen_tly, the-_support-beam '3-1.ca"n-'be' pb's'itively ioc’:kédinto 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 attéchment"SYStem. the _

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

10 figures 5b and 5c by disposing the flanged end 53 of an angle in parallel
- alignment with the cavity 35,' and ‘hooking the__ﬂanged end 53 under the
corresponding lip 39 of the track rotating the pléte around the lip as is
necessary. Accordingly, the thickness of the web portions 55 and the
| - dimensioning of the C-shaped channel portion needs to be such as to allow -
15 sufficient clearance between the angles to aliow this discrete . hooking
| _ehgagement with the corresponding lip, whilst the other angle is disposed in its

locking position, as shown in figure 5c of the drawings. -

After both plates 23 are engagéd_Within the track, they are transversely spaced
apért a distance commensurate to ?the thickness of the bbttom 'e_hds of the shank |
. 20 portions 71 of the tie straps 27. Accordingly, the ﬂan_géd ends 53 may be
o provided wnh a stepped edge 54 to fuin occupy and ehgage' the 6avity when in
juxtaposed spaced apart relationship to each other, to accommodate the shank

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

The tie stréps_ are disposed 5o that the bottom end of the_sha_nk portions 71

25 ehgage the bottom of thé channel portion 33 and the corresponding apertures

. 65 and 67 of the flange plates_aré éligned with the t:orrespohding .apértu'res of

the straps so that the pins 69 can be inserted 'tﬁerethrough to fixedly attach the
straps to the plates. | o - - T



Figure 1 8b is an end view of 18a; and 20 Figure 19 is a sinilar

diagrammatic view to figure 1l6a-but depr ct- r ng an- arrarrgerment ‘using pimsin T

def or mabl e ; WO 96/ 15025 . S PCTIAU95100759
PCT/ AU95/ 00%?3}6 f)oezglflc Enbodi nents of the Inventlon In the descri ption of

the enmbodi nents and drawi ngs associ ated thgggwith, the same reference
nunmer al s have been used to |dent|fy common features of the enbodi nents.

- As shown in fi 1 of.the,dra f |

towards a denp ttg'ﬁl RO ?‘%ﬂ" tPFa ‘\F,#gﬁ% E %te‘% 1225 %‘??{ég@w %ggﬁ%v\'g ﬁ'f"g' {)8&{'8&
- Fightweight- se Shetie<s szbfm 68 e fRrpivesSH d erenab@utatst

via a seat supg’gﬂe%%zeg%%@g%l ch tﬁﬁps the gjeats flxedl y attacheSQ{ hereto.
The beam 15. |ssmgi£pp|rted by two.or..nore. pedestal Iegs 17. which.are in turn
-1 ocki ngly:-engaged 10 "with: respectlve bases 19 ‘conprising tracks which run-
Iongltudlnally and are - -
. The pedestai 25 is then posmoned so that the top of the tie straps are inserted

-5 through the tubular conf' nes of the pedestal 25 from the bottom end thereof

whereby due to the precrse posrtronmg of the prns and apertures the antenor tie |

strap wm pwot around its pin 69 so that the antenor longxtuomal edge 71b thereof

| moves lnto paralle! engagement wrth the antenor end panel 47b as the bottom

| end of the pedestal is progressrvety moved towards and ultrmately engages the'

- 10 track 29 ' o
lmportantly, the tongues 58 of the mterlockrng angles 23 srmultaneously 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.

- _' 15 Importantly, the geometry of the pin and aperture posmons together with the
' 'posrtronrng 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

20 At this position, the support .bea'm' 31 is then disposed so that the bolt holes 79
are aligned with the bolt stems 73 and the trapezral box channel portlon 41is
posrtroned to sit within the complementary recesses 49 of the pedestal. The nut |
fasteners 75 and washers 77 can then be rnserted and screwed upon the bolt
_stems 73 clampmg the support beam 3115 and pedestal 25 into posrtlon

25 ltis 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



fixedly attached to the deck 13 of the vessel. The first enbodinent is
di'rect ed towards- a-denount abl-e -t eg—attachment system 21 conprising an
~anchoring nWass/1seSt he form of ‘a pair of .interlocking angl esPCRAUISOYSheans
in the formof a tubular pedestal 25, tie rreans in the formof a 15 pair
of tie straps 27, a base conpri si ng a track!29 and a seat support beam 31.
The track 29 is of t he conventional -extruded al um ni um form having a
C-shaped ¢hannehgageinenhoRecapporibeantand peddstahwithitine tradk tet atsnongammises
circunscribing a longitudinally extending cay %5 t herei n. e trg ck 29
‘i s*-al-so-pr.ovi d¥ee apilify-of thailea a’-?ﬂ!?ﬁ%rtairgs'ﬁtr@ﬁ%‘tﬂ ﬁ%f‘qrb?fd?t%rﬂ} ﬁ'EFFqsyt ereto.
“extendi'ng f1anges 37,  each having a 20" ‘proximal planar-portion 37a and a
.downt.ur.ned. di st al orti.on 37h.. The proximal portions 37a.respectivel

defi ne i nwar dl Sl'hpr%mmﬂfm\g ¢fltbﬁg% aﬁachmset SYSIn) 'étﬁcét%’egp@(:&ﬂn%ﬁﬂ ofming

Savity 35 of 1t h@‘ﬁ%&'&% B%E%%fﬁfﬁ%%f@ﬁggﬁ‘é"ﬂirvéni ngﬁﬁth:gxg QLE e
comensurate to .the  height of the C shaped channel to engage the deck .
enonggs” the SheTRoIRES ot b led RBRERTL AleblR EHASRbribopRs hetlles”

clean finish fB& s‘éhrtﬁfdmpﬁnéi’ﬁs‘%hddéé‘dbp‘a@:@ralcﬂﬁg Wpophs i@ BbRmonentdiveanthet 0 |

t he channel

-forward momentum of the vessel is sudoenly |mpeded as would occur in a N
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' |
10. present embod:ment ~such tendency to move forwardly is opposed by the pln_
| arrangement of th.e. postenor strap, the engagement_ between the posterior end
panel 47a and.the po.sterior tie strap 27a, the engagement between the anterior
end pane! 47-b 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 abie to resist vertical movement
during application of a lateral force directed at the level of the seat by dissipating
the force uniformly through each o._f'__t_hese com_ponents and not just concentrating

the force dpon the tie rneans,‘ as is the case with prior art syStems.

_ Accordmgly, there is a reduced tendency to allow small movements of the tie
. 20 straps which would otherwxse tend to change the geometnc arrangement of the
| components causing an rncreased load to be placed upon the tie straps for the _

same external load, mcreasmg shear forces

o 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

.' . 25 fonNardIy through the recess 52 to pro\nde 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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~The-track-29 s fixedly attac_hed to the deck by screws, rivets, welding or
ot her fast ewognsa2sangenent. The seat support beam 31 is al PCTAU9500759
cronventional extruded al uminiumform conprising a trapezial box channel
portion 41 and a planar flanged nounting 5-200rtion 43, contiguous with the
llong and parallel side of the channel portion. The opposing sides of the

frounting por t Qghokding QiPheSRRgl AAUHNEIE lesisdRiAbBMent 3580 Ay 4574

‘facilitate attachment to the Ieg attachnment system’in a nanner
~deseri-bedlat-erimprctwitbaut sigujficantlyi increasingrtbe iveightaof the Bttachrhentwhi ch t he
-seat's- I1 are fixedl'y.10.- mounted by a nut and. bol.t fastening arrangenent or
‘the like_and the boxed channel- portion 41 is disposed to depend fromthe
nmount i ng porti dy 4l‘b*terostlTeTlngtatta¢rﬂfnqmtdsastah GitheApresedt egibpdintdret, exbrearely
beam31 |s di sposed,
IOhct}gh |mpact resistance - loadmgs can be achleved in. excess of 2,100kg. .
5 Accordmgly, the present embodlment represents a vast lmprovement over prror

‘artleg attachment systems

The second embodiment is. 'substantially.'similar to the first. embodiment exr:ept
‘that it is directed towards a demountable leg attachment system as shown in

- fi gures 6 and 7, which’ has an anchorlng means confined to the msrde of the
10 pedestal for aesthettc purposes and for applrcatlons ‘where |mbact force

resnstance requtrements are not as great to conform wnth safety reqwrements

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

15 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 protrudmg 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 | 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_stra_ps and track,- and'locking in the plns, web
portions and straps during assembly. In this 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 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



transversely of a series of seats 11 disposed side by side as shown in
“figure 1-of the drawings for attachnent thereto. 15 The tubul ar pedestal
25 is of subexss1s02sl |y rectangul ar extruded al.uninium form HREEAGPSQOTSI r of
opposi ng S|de panel s 45 which are.interconnected by a. pair of opposing end
panel s 47. - The opposi ng axi al -ends of the-Bddestal are term nated in

pl anes which are obliquely disposed relative to the axial extent of the

pedestal so t h#ithbhghtthis WbetdfelegthMhemrQsmhSca‘rmbwabﬁielIthhérbéiﬁétt%act
upon 20 its base end and,the top end is _inclined downwardly towards-the
rear--of ~the pedesisiance TRads agels ﬁeF%sQleﬁaﬁ@féwﬂﬂ%ﬂmhﬂﬂlmnt dt stillds ayast

“fornmed therein 0,

.41 jn secti.on srggﬁyéﬁ%rﬁe Sug?)ﬁéorrfal'g@gsé% can réwg@@ﬁ%%%ﬁ%gpéﬁngé%
- transverse rel aré etiibablp 18%be avhidveddnpiiis enbotiimentedest al . - The recesses 49
are central |y -di sposed between t he end panel s- 47 and term nate mar gi naI ly-

therefrom to define a pair ‘of
‘5. The third embodiment is dlrected towards a Ieg attachment system havmg an

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

of the drawmgs _

In this. embod;ment the anchonng means compnses a pair of mterlockmg angles
91 whtch are of a greater thlckness than is the case of the mterlockmg angles of.
10 _the preceding embodlments so as fo fully occupy the cavnty of the track when |
| dlsposed in juxtaposed relattonsh__tp with respect to each other as shown_ in fi gure

8 of the drawings.

) 'ln-order:to_achieve ‘this _qutaoosed positioning 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 correspondlng posmon as

- shown in figure 9 of the drawmgs

Furtherrnore, both of the;inte.rlcjcking' angles 91 have a longitud_inal eiten_t; greater
‘than the sp_acing between the end panels 47 of the pedestal, as in the eaSe of
the first embodiment, however instead of being formed with a tapered leading

20 “e'nd, the angles are formed with a rearwardly protruding tapered tail portion 93.

' ConseqUentIy, the pedestal is formed with -a posterior recess 95 within the
poste_rior end panel 47a along the bottom 'e_dge-- thereof _to accommodate the

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

- The Ieading ends 97 of the interlocking angles are obliquely disposed relative to
25_'_. _ _the bottom_long_itﬂdina‘l edge thereof to adopt a parall_el .r_elationstii_p', when fitted
" into position, with the anterior end panel 47b of the pedestal. _Aocordingly, the -
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opposi ng end | andi ngs 51la and 51b ‘which proovi-dea seat -for ~the opposi-ng

fl anged enqgoddisead 43b of the seat nounting portion 43.- Therauvsia?ss of -

t he panels 45 and 47 ‘are truncated so that the |ongitudinal sides 48 of
both end panels function to facilitate | ocg@dng the pedestal 25 laterally 5
relative to the tie straps 27 to enable the pedestal to be | ocked centrally

boon he {12ty ich RSk riPUAfcbaT0TS anacns by D suin

“~described in n’r’él@trdt@h‘lp withntheeleatliingnends 7aof ¢ interisciing ‘ﬂnglqsosiseslnmwn dnd -

panel 47a has ‘a.rectangul ar “apert ure 50" for ned therei n which 10

di sposed a pr efigureraf ﬁ'ﬁWﬁ@stBﬁVﬁéqud@m end . of ‘the .pedest. aI to' enable.

i nterlocking engagement with the interl-ocking angles. in a manner to be
described later. The anterior end panel 47b is formed with a rectangul ar

recess 52 at tTihewstt rortiensiS4.0f eaeh phthesintariogkingranglesdti are.pachy PIqvidewith

_ panel - a pre crlbed IS o.te
prescri bed F"Q cf%%goﬁﬁgg]b%%om eth?m ﬁﬁ%eti g%leéslén ?écrg"re?ﬁeas?éo 85'“"” to
~ the tope of Sabém.é@rﬁhboa‘dtem spbrandibecall poﬁtnm%llsogés/to bdaehspssedsmﬂ'anl s
Si zed to accomodate
' ~ the confines of the pedestal when assembled Accordmgly, when. the
interlocking angles 91 are: juxtaposed in corres__po_nd.tng- re_latlonshrp, the

' -ape'rtUres 98 of each of the angles are-dispcsecl'_in axial alignment-;
10 Thetie rnéans comprises _anterior and posterior _tie's. B

The postenor tre compnses 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- comprr_srng a _fastener nut 105 |
and {Nasher 107 as shown in. figure 12 cf the d‘l‘éWian The U-shaped bracket

15 101 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 axial alignment with respect to the apertures 98 )

. 20 of the'interlocking'angles.

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

- - anchoring means.

The antenor tie means compnses a mountmg 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. ' '



the interlocking angles 23 in a position so that the pedestal 25 can

surmount both the angl es si-mul t-aneousty-wi-t-h-the bottomend of the pedestal "

sitting synwelssismas!y upon the proximal planar portion 37a FCTATSOIEEK. 20
The interlocking angl.es 23 are formed of aluminiumplate and each are
provided with a longitudinally extending f12%ged end portion 53 and an

el ongated web portion 55. The |l ength and height of the angles 23 is

~determined in gRRrEaRREtoN dfitherepank Joriens 9ods icaheda tat the Birbadsd eAdd0Bn
the present enbodi ment, the | ength is |onger than the distance between the

end -panel-s 47 atoptsearpeiekpesitios.which isrHisppeed eeraliel inthesthreadadstem 115 of - -

Coxtont of the M mpulten pofoH o Té R SUCHY Rt typ realB8 et O3 pe
47 of the pedeaﬁahoé’@so"tﬁﬁt‘whéﬁ dwtsséoatn B pataNel eddl hoRitpAO RSy aﬁgi'ﬂvxﬁthethe |

track 29. . WO 96
- PCT/ AU95/ 0055909rrespondmg 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 sxmtlar manner to the prevrous embodlments as. shown in fi gure 7

" of the drawings.

| Assembly of the leg attaChrnent sy's_tem_ o_t the present embodiment is achieved
10 "by pcsitioning the interl'ocking" angles 91 into'the' track and sliding them into the
juxtaposed correspondmg posrtaon as prevxously described. The postenor tie
means |s then posrtloned upon the mterlockmg angles and the pin 111 lnserted -
.th_rough the ahgned _apertures. |
. _ ~
- The pedesta! 25 is then posxtloned over the. postenor tie means to surrnount the -

15. anchonng means and to sit upon the track

The anterior t'_ie means Cémetis.ins_.the_._r_n_ovrlt_ing__ bolt is then inserted into position _
~and the-support beam is located -opoh the threaded ends of the respective
anterior and po’sterior ties. The fastening nots and washers are then screwed
-~ onto the respectrve threaded ends of the ties, and the support beam ‘pedestal -

'+ . 20 and anchonng means are all Iocked into posntnon -

The above arrangement although provrdmg rmpact re5|stance loads in excess of
the pnor art and meeting minimum’ standards of the lnternatlonal Mantrme-

Organxsatlon is somewhat tnfenor to the leg attachment systems described in

the precedmg embodlments

..25 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 -



As shown in figure 3 of the drawi ngs, the posterior end 57 is stepped to
-def i-nre—-an—out war dt-y proj ecti'-ng tongue 59 which is correspondingly sized to
repose W t hmo 961802sost eri or aperture 50 of the pedestal . - ThePCIWAESsI08IS ends
61 of the interlocking angles 23 are each tapered fromthe posterior end 57
a distance 5 narginally greater than the di24t-ance between the end panel s
47 of the pedestal. The tapering is provided to reduce on the anount of

mater.i al invol vipe whée hoting nurebéding nembbdirhénts. arChmseqiently)i tHeo Uinpastubxd
_ sacrifici ng on strength, and furthernore nitigates the obtrusive nature of
“the interl ockinigsisRGes ob 3hl§xf9§nd¢fn§gaatte¢hraemysyﬁtemh@ pagcipaily,limitedby the

T hemer v el RS BAAE pBfychle RRNDEYRa" 155 WhplG) halRaR Bt Y

'-pr ovided with afaBiamenlenly of apertures which extend transversely
therethrough and which are correspondi.ngly aligned when the angles are
di sposed in juxtaposed corresponding-relationship with each-other. 15 Two

of "the apertgr agofifithatsh C?Spmeecbsdvéarrts shBEIdP a5 eapseciaisl Sthaf thd'epresent
i nterlocking angles 23 and one aperture 67 is disposed intermediate of the

~web portion 55 ernpwmﬂt ts&iti romrssanf@ea significané agdwance, oeercpriathart eg sttackment
t_ han_ ! he_ systems and can have_ utility where this type of leg attachment system is

o p'referred to that of the preceding _embodiment_s.

It should be: apprecrated that the scope of the present mventron is not limited to
10 the pamcular 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 dampenmg effect on the
' '-resrstance of the Ieg attachment system to impact or mertlal forces applied to the
15 seat, modn" cations can be made to the tie means and anchonng means to
N pr_ov_r_de the sa_m__e._ One _way of achieving thrs is to replace the posterior tie strap
' of the first and second embodiments with a stru'ctural member which extends
_in‘elasticatly under tensile Ioads3 beyond_-the' norr'nal load range d.uring service.
Suoh a deVice may be’ a -'preforme'd ‘metal strap having a concertinaed s'h'ank_
| . :. 20, | portlon as illustrated in fi igures 16a and 16b of the drawings, 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 srmple arrangement .

-_'25 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' lustrated in figures 18a and 18b of the



spaci ng between the end panels 47. Inportantly, the flanged ends 53 of the
—i-naterl-ocking -angl-es 23 define a T-shaped 20 foot for |ocking engagenent
wi thin the waweige285 when the flange plates are brought i nt PCTAUHORIO i on
wi th each other. Further, the conbined transverse extent of the flanged
ends 53 is marginally less than the corres@idi ng naxi mal transverse extent
of the cavity 35. In addition, the conbined transverse extent of the web

portions 55, paRwinge,e of Odefopmbblet siats BB gmeﬁrhien |t:§!5ﬁ%&rbaf19 her raéfbﬁﬁébia5
transverse extent of the cavity which corresponds to the opening di sposed

-between the |iipterizkisg anales rtacallopo conrelied giovemenif be seatsleg assepably at - -

| ~described-in f r re formed of an
~appropriate hi ‘E%ﬁ'{bg{m’gg%a‘ﬂ%ﬁ‘%ﬁﬁae%%ﬁﬂ% §£ﬁ.§ %ﬁﬁﬂ% tion 71 and.a

t hr eaded - bolt -stem 73 connected thereto. The bottom - WD 96/ 15025 .
PCT/ ARSI 00759 }urther modification. wouid be - a combmatton ~using either of the two

5 aforementloned modrf catlons



end of the shank portion is obli q,uel y angl ed rel ative to the | ongi t udi nal

axis of the strap for engagi ng the bottom of ‘the C shaped channel ~porti on

33 of the twasde/idéhs The bolt stem 73 is wel ded to the other mmmsmm
shank portion and forns part of a screw t hreaded f ast eni-rg—Hea

~affixing to the support beam 31. 5 The ot4pg-part .of the fa ”E&H
conprises bolt fasteners 75 and washers 77 which are co W W

-t

~to.screw upon the threaded bolt stems 73. The | engt h of

71 i's margi nal CLAIMSS than the | ength of ‘the pedestal 45 tems
73 project longitudinally fromthe-outer ends::of-the-shank portion 71 at an-
attitude whicch is orthogonal to the plane of the top 10 “end of the '

pedestal, defimed byAtdpattasiihergfobieatsmodrtadb arseabsusmdrt, yneiodingi oned . |
~ within’ the pedestal . The, bottom ends of t-he shank portions:71 are provi ded
wi.th apertures (not shovvn) to align with the apertures 65 and 67 of the

interlocking angl es Z3 drRhBARY | mebis Marmmﬁgry teh?agmgtsrbaye THaer? mafradka
i s intended to be disposed 15 towards_the rear t he pedestal and'is
provided with two aptbereinesaidhase bging edhomeuntadioq supposhank portion 71
at' eorresponding di stances -fromthe bottom end of the:shank portlon -as are

the rear apertures 65 relative to the bottom of
. 5 leg means for surmountlng said anchorrng means and suppomng a seat

support thereon; and

- tie means. for releasable ﬁxed aﬁachment to said anchorrng means at
one end and clamped !ockmg engagement to the seat suppor‘ at the '
~ other end, such that increased- iockrr_\g_enga_gement of said tie means
;! 0 | ~ with the seat support p_o;sitively Ic_:ck,s-said leg means to said 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; ... . .

15 and Wherein said anchoring means is adapted to dissipate the force
transferred thereto substantially unrformly over an expanswe portion of

L ' the base.

2. Aleg aﬁachmerit ae clairr\ed in. r:Iarrn 1 wherein, sa-id'anchoring means
ce_rr_lprises a pair of interlocking angles, each ha\_/'ing an 'pu'te'r- flanged end, for
- -20 being positively . engaged within a longitudinally extending cavity centrally
| dispbsed 'w.ithin and circ.:L'rr_ns_c'ribed_'by'_a C-shaped ch'annel portion of the :t_rack,
and a substantially planar web pdrriQn for projecting outwardly from the cavity;
wherein said flanged ends c'om.b'inedly define a T?shaped- foot for locking

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

THIS SHEET HAS BEEN

_eptactD ) N R A




theinterlocking angles 23. In this manner, the apertures 65 and the

correspondi ng apertures of the posterlor t|e strap-27a-can-be-aligned-in
position 20 wolkehasdzbe tie strap 27a is disposed within the ca¢givodberse
together with the interlocking angles 23. The anterior tie strap 27b is
i ntended to be di spesed towards the front of21 he pedestal 25 and is
provi ded with an aperture disposed al ong the shank portion 71 thereof at a
corresponding.d t t _
Che apertures oF farar Ve 1o thG, bot Lom or (N THLerFock g i dp giesiton
t hereof.. Conseqwithieagh atier. corr espondi-ng aperture 67 and the-aperture of -

the tie strap 27b can be al'igned when the tie strap-27b is disposed in the

“ccavity 35 in-conjunction_wth the interloé¢ki. ng. angl.es 23.. MO 96/ 15025
PCT/ AU95/ 00759 3.16 - /Aclagr cattaghmenthasaqdatrmad as Grarrand E‘Wherbm hehe combined

| nt erl OCk' ng angansversre extent of gaid ﬂanged ends i is marginally less than the correspondmg
| -5 maximal transverse extent of the cawty and the combined transverse extent of'_
- the web- portions proxxmate to sald foot is margma!ly less than the minimal -

' _transverse extent of the cavnty so that sald interlocking angles are requnred to be

o transversely spaced apart a prescnbed dlstance to fully occupy and engage said
-~ cavity when in said Juxtaposmon to enable one mterlockmg angle to’ be _

10 :'dtscrete!y withdrawn from engagement thh the track by Iateral rotation thereof

<,

. . e,

. relative to the other mterlockmg angie

- 4, A leg attachment as clalmed in claim 2 or. 3 wherem sald web port:ons.
are each ‘provided with a correspondmg transversely extendmg apé'rture to

'faclhtate attachment to sald tie means

15 .5. - Aleg attachment as clalmed in claim 4 wherem a pair of sald apertures
- is- d:sposed antenorly of sald web portions and a further aperture is disposed

forwardly of said web portlons relative to said track sald pair of apertures being
dlsposed in horizontally spaced relation to each other to strengthen the

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

20 6. A leg attachment as clalmed in any one of the precedlng claims, wherem
. satd teg means comprises a tubu!ar pedestal havmg a base end for sitting upon
the track_whllst surmounting said -anchoring means, and an opposing support

y end formed with a t'ransve'r'selyfextending recess of compl'ementary shape to the
seat support to accommodate a. Iongttudmal portlon of the seat support R

- .25 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 :



orrespondr ngly si zed‘W‘t‘h‘TW‘ft_t_“‘t‘hpe e apertures of the tie straps 27 so
t-hat ~when—-al-t-gned,— sﬁegﬂw\/} . ‘fre able to be inserted through the
e

web portron@@%_ﬂ,ﬁe sl y to rel easedly pin tpergsbésiiesset O
the angles. 5 The rel atj m Il[m[ﬂ g of the apertures 65 and 67 al ong,
t he interl ocking angl es |y ‘det-@@8% ned so that the rear _
| ongi t udi nal edge 7l1a of the posterior tie strap 27a is disposed in
correspondi ng apgneis’ intettodnevied iy aebalri ¥€ obPosing ERG n')e?saéndswﬁ@r‘ae '
- posterior end pgnel 47 of the pedﬂeglstakJ vvhenoPEe pgdestcé(aZS 1S nmount eol1 he
- the -track -i-t sel-eomermbelwgen-szidrside papelsi amdirandlpai'mﬁavaaruobamﬂesuotethw the-
" strap-i's di spos | all el, rel tl onshr 4 Furt her
The Tl ot fvert chseRBRERY By T Wt Ept el B 589 Bibeed Gpniieres exinnt
portions 55 is gugidiviel paktRms! ES dd® Fofcéﬁao§a137 étié%té?'d@ﬁ%ll& ‘anbhsg,)rﬁ etrically
~correspondi ng apertures, and the anterior tie. strap 27b 1's di spose ofn '
paral |l el reélatieprihthe tfaﬁh\nberpsumummgtsatd gnchgringmaeansie  di st ance bet ween
the rear 15 |ongitudi nal edge 7la of the posterior tie strap.27a and the -
anterior |ongitudinal edge 71-b of the anterior tie strap 27b is _
~ conmensurate tB.the Fpieg a@aMMEas claignachin damBsorMasfappbadamdesany one of .
Further, the conbined,tran verse extent of. the ortions 55, as spaced
apart by t he ti‘gb rghg& 52 eregn(sg ‘?%?ﬁt%lt'é fp%neléa with arectanguar 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 projectmg tongue correspondrngly sized to repose within

Y

sard rectangu!ar panel. - - S e

9. Aleg 'a_ttachment as-'c":l_ain_'red in any one -of claims 6 to 8 as appendant to |
" any one of claims 2 to 5, V\rheretn'said pedestal is formed with a reofangular
recess in the anterior end panel 'thereot; a’t'_t_he bottom end of said pedestal, said
15 rectangular _reoess extend:ing"a. prescribed -disténce from said bottom '_ end to
.te_rrhinate at a presoribed_he'ight_.corresponding to the top of said interlocking
_'angtes thereat and said "inte'rlocki'ng.'angles have a Iength longer than the
drstance between sard end- panels bemg provrded wrth tapered anterior ends
extendrng antenor!y beyond the confines of said - pedestal through sald
20 '-reotangular recess so that said. pedestal surmounts both said interlocking angles

- . simultaneously, Iock'ing",th'e same in positioh.-

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

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

‘attachment thereto.

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

S S |



the triansverse exte “the end panels 47 between the | ongi t udi nal sides
--48-20-- thereof -and tf sh&{l@dszHéill'R% hee@xt ent and spaci al positioning of the

pins 69 |smﬁ/isozd y c t he correspondi ng tranBCBATeSASnt of
t he adj acent portlons mﬁﬁmﬁ ed coners of the pedestal 25. In this
manner, the pedestal d upon-2%e assenbled tie straps and

i nterl OCkI ng angl es to sur nount the angl es and automatically align the tie

Z;r a]I?St ﬁ7 i ndpﬂ’{eﬂ]risefor aumialtnlag thhmtaapos'esbmm'hag |apesthrqodxspbsed lupon rtte psLppiost
o] e pedestal , as_we a t th 9 '
ook in the pi BeaEANY Y SRR AT GPKEOIY ANGRATY Bie SePL SuBBYR PESEHEY HBON
—-consequent|ly-a it I '
di st ance, v\henggﬁd{'@a (saéjerd;épégé avrvgﬂggﬁéelﬁbr:ee ¢ %niﬂcéﬁéé%?bﬁlg@kt@%%dd@ﬁ%nt of

196/15025 - said fastening means upon the seat support PCT/ AU95/ 00759 -17 -
_enabl es correspondl ngl y spaced bolt hoI es 79 to be di sposed Wi thin the

5 12 A teg attachment as clalmed in any one of the precedmg clatms as
: appendant to claim 4 or 5 wherexn satd one end is. able to be released!y pinned
to said anchonng means by means of a pin mserted through the corresponding

apertures of sald web portlons and sard one end when brought into retatrve axnal'

alignment.

10 13, A leg attachment as cla:med in claim’ 12, wherem the length o’fsald pln is
: commensurate to the correspondlng transverse spacmg between saxd pane!

sides.
.

14. A leg attachment' as 't:laimed in any one of the 'preceding'claims as
_ appendant to claim 10 whereln said shank’ portlon compnses a strap of
B 15 ,commensurate transverse extent at said one end to said prescnbed distance for |

belng d:sposed 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

' 're'ference'tb the accompanY_iﬁ'g' drawings as a'ppropriate.' -
20 16; : ' A teg attachment system_ fOr_ seats mounted to a seat support,.int':.luding: .
a base havin:g a_'traek.fbr._ﬁxeg r'nbunting toa 's.l'jp'po.r_t;.and
" a Ieg..attashment inctuding:4

(i) an an_t:horing means for lockingly engaging said track;
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opposi ng flanged ends 43a of the QQJt beam 31 and the bolt stens 73 to
be inserted therethrou@hs port beam 31 s correctly p03|t|oned*‘"“""‘“
upon the pesxlooéese2s5. Mﬁﬁ ﬁ{ﬁ‘ t he support beam 31 pemAgswo07s9 - -
positively | ocked |nto e pedestal 25 by screw ng the nut
fasterners75 together wt washers 77 onto tB@-threaded bolt stems 73. Now
descri bing the nethod of assenbling the |eg attachnent system the
~interlocking-angles 23 ar i)i niegr teeknsntfor t Semtountingoseidatarichoring, nisarsh e
in 10 figures 5b and 5c by disposing the flanged end 53 of an angle in
paral | el- al i gnment with tﬁﬁp R

the corresponding I'ip 39 of the track, rotating-the pl ate around the lip- as
i's necessary. Accordi ngl'y, the thi ckness of .the web portions 55 and the.
di mensi oni ng of the C—shaé By ti;manerns (o releaserk Sued tattashmant Hoasaidoanchasing

15 sufficient clearance hooki
engagenent with the corregggv%a PI r?dqgh(??sa%&% é%ﬂ%ﬁgbi@%ﬁﬁ%’ﬁ?&égg
in its. |ocki®gg position, g Gih@mndnsﬁcmlwieﬁ ihcreabed h&kﬁ'fg’ﬂéh?@@eméﬁﬁ @Fseh@tti@
pI ates 23 are engaged Wlthl n the track, .they are transvers spaced -
~means with the seat support posxtlvely Iocks sal leg means to Sald

_ anchonng means

- wherein lateral forces applied 10 the seat sUpport are trans‘ferr'ed by said-

. leg means and said tie means to said anchormg means whﬂst a

10 ' simultaneously bemg drssemmated through said leg means; -

and wherein said 'anchor_i_ng' means is adapted to dissipate the force -

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

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

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

15 18, A leg 'a'ttach_ment_ sys'tem 'sub's‘t_a'ntially" as herein’ described ” with T

refei'ence to the accompanying drawin_gs as appropriate.
19. A rnethod' of for.mi._ng. 'a"leg attaehment 'syst'em 'fer seat'sl, comprisingg-
| ﬁxe'dly. mountiné a t_:aSe having _a t.rac.:k thereinto a support; |
inserting anchori_.ng...means into._s.a'icli ti'a'ck.tc)_ loctti_n_gly engage_ therevt_litn; | i

20 | releasedly attaching tie means to said anchonng means, SO that said tne

means can pro;ect upwardly therefrom

THIS SHEET HAS BEEN
REPLACED
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apart a di stance commensurate to the thickness of. the bottom ends of the

shank 20 portions 71 of the tie straps 27. Accordi'ngly, “the flanged ends "~ "~

53 may be pyeYkasEds Wi th a stepped edge 54-to fully occupy -aRCT/AUHYESY he
cavity when in juxtaposed spaced apart rel ationship to each other, to

accommpdat e t he shank portion of the strap- 33s shown in figure 5d of the
drawi ngs. The tie straps are di sposed so that the bottomend of the shank

portions 71 25 engagamhbentiy olegpimédns dbasuppotingt aoseﬁSsambrt hever said

correspondi ng apertures 65 and 67 -of the flangr! pl ates are a d Wt the
SIS

cor r espondi ng .aper t urashgring meansrsmthal §aidig Means s cis he, sepiings
-t-heret-hrough to f 'X?%ﬁh{‘%&;ﬁﬁ@aﬁé‘?né%ﬁ%ﬁéﬁa fh@?ea%rf’g} es. “WO 96/ 150?%3" ”

PCT/ AU95/ 00759 - 18 S POSI asterior'tie.strap..27a -
generally adopts its final position," however the anterior tie-strap 27b rray.

be. abl e t_o pivot to Sp%s xonfn%rg %eQPSH;SpArt Upon’ the top of sald leg means and locatrng

5. o t_he ends of saxd tie means to extend t_hr_ough said seat support,

'clamprngly engaglng sard seat support to sard leg means by lockmg
'engagement of said tle means with sald seat support and consequently

.-clamprngly engaglng sald leg means upon sard track

'wherem lateral forces applled to. sard seat support are transferred by

10 - said leg means and sald tie means to ‘said anchormg means, whilst
- srmultaneously bemg dtssemmated through sard leg means | '

.' - and wherein forces transferred to- sald anchonng means are drssrpated'

unlformly overan expansrve portlon of said base

20. :'A method of formmg a demountable leg attachment system substantrally’ ;

15 as herein descnbed “with reference to the accompanyrng drawmgs as"" L
| appropnate | '
. L s -THIS SHEET HAS BEEN
| o ... | REPLACED
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single pin. The pedestal 25 is then positioned so that the top of the tie

straps are insertéd 5 through the tubular confines of the pedestal 25 from -

t he -bot t omyey ggidgey €of , wher eby due to the preci se positi onpewyaodsdolned pi ns
and apertures, the anterior tie strapg Zﬁ pivot around its pin 69 so that .
the anterior |ongitudinal edge 71 b thér'eof noves into parall el engagenent
with the anterior end panel 47b as the bottomend of the pedestal is
progressively noved towards and ultimately engages the 10 track 29.

| mportantly, the tongues 59 of the interlocking angles 23 sinultaneously
engage -t he rectangul ar apert urg=b0-aft e .
| eadi ng end of the interlockin;\s\ i ~a~nd t hrough-the recess 52 of the -
~anterior end panel 47b as sho i NN ~and. 3 of.the drawi ngs. . .
Inportantly, the geonetry of the pHnIa*J i\g positions- together mnth
the positioning and sizing of {he Holt |s SUT afs—ant pedestal , automatically
causes the engagenent bet ween - aperture and_the_parallel
he |ikeli-hood of human

A

2
]
]
7

4/

— — —— —— —— — —

post eri or -end -panel - 47a,--and-the =



20 At this position, the support beam 31 is then disposed so that the bolt
~hol-es 79 -are aligned with the bolt stens 73 and the trapezial box channel
portion 41 is positioned to sit within the,conplenentary_recesseéﬂﬁg of the
pedest al. . WR96L025 ast eners 75 and washers 77 can t hen be i hSEAP d
screwed upon the bolt stens 73, clanpigm3 he support beam 31 15 and
pedestal 25 into position. 25 It is'inportant to note that the foot of the
i nterlocking angles 23 ful'lly occupies the cavity 35 of the channel portion
33 of the track to maxim se |ocking engagement with the inner |ips 39 of

“the track,  which allows not only increased |ocking WD 96/15025 -~ - e
~PCT/ AU95/ 00759 -19 - engagenent of 'the support beam and pedestal with 'the =
track but. also maximses the ability.of the leg attachnment to.resist the.. ... .

application of lateral forces thereto The denounting of the |eg attachment -
systemis achi-eved by sinply perform ng the reverse process to the assenbly °
oper at’i on. o : - e B i : _




5 The operation of the | eg attachnment systemin resisting inertial forces
-gener at ed by-seat- conponents and occupants acting upon such conponent s when
the forward _nonmentum of the vessel is suddenly inpeded, \¥¥¥ ina |
col l'ision, WA be considered. In such. a C|rcunstance e nor&gﬁ '
tendency of the leg attachnent is to rmsﬂa‘ orwardly about its anchoring
points. In the 10 present enbodi ment, such tendency to nove forwardly is
opposedby the pin arrangenment .of the posterlor strap, t he engagenent

bet ween the posterior end panel 47a and ‘the pos |e strap 27a, the
-engagerrent -bet-ween-t-he anterior end pa 7gl 47b gdﬁ%ﬁﬁi anterior tie strap
-27h, -and -t he -engagenent of the ton mnth ch beEED 78dge of the aperture
.50.. Thus, the anchoring nmeans, zged i are all held

t oget her and are able to FQﬁ?St

‘lateral force directed at {he_Ls
unlforn1y through- each_o

ng the force
. .-aE{atlng t he

e T E Lo X & : E Ste Ro
Accordlngly, t

"*. ‘.‘a redUced.--ndency to allow s ]
tie 20 straps whl-5 VLHd ot heryfse: tend to change t he neonetrrc
‘arrangenent of th % oy -

the tie straps for tha




sane external |oad, increasing shear forces. In addition, the |length and
-hei ght -of -t-he-f|-ange-pl-ates i-s i'ncreased conpared with prior art systens so
that the | eading ends of the interlocking angles protrude 2 y
“through the%?;‘g's'@”& to provide an increased engagenent Ie!r_?g E%%ﬁg '
anchoring neans with the track, whilst mitBtai ning feet clearance for seat
occupants of the seats behind. This configuration. provides an increased
WD 96/ 15025 ' - ' PCT/ AU95/ 00759 -20 -
capacity of the leg attachment to resist dislodgenent forces during a
vessel--i-paet--w t hout --si-gni fi-cant-l-y—-i-ncr easi-ng-t he wei ght of .the

~at tachment: By virtue-of -the l-eg attachnent systeplt@f the present :
enbodi ment ; _extrenely high inmpact rd& V&ncé[d oagli ngs can be_achieved, in-:
excess-of 2,100kg. 5 ' Accordi ngkje tER present efrpodi nent represents a vast
i nprovenent. over prior art I'ezqhat-t PEFEENT =¥ 2

d
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The second enbodi nent is substantially simlar to the first enbodi nent

except that it i-s-directed towards—a-denmountable | eg-attachnment system as

shown in fiv@HB%%n?s and 7, which has an anchoring .neans conf pegdudsorse
f the p

inside o

edestal for aesthetic,

pur poses and for applications

‘where inpact force resistance requirenmgpjg are not as great to conformwith
safety requirements. As shown in the draw ngs, the.track, support beam
pedestal and tie strap conponents of the systemare substantially identical
- to those of the previous enbodi nent. The anchoring neans, however, .
-conpri-ses -a-pait of -shortened--15--i-nt ert-ocki ng~angles 81 of comensurate -
“tengt'h ‘to-the-spacing between the end panel s 47 of the pedestal 25. -

Accordingly, the interlocking. angles..o
l'eadi ng protruding end thereof, and
aperture 50 and the anterior recess
anchoring neans is identical tot

m.t._the

nhal

S e

sSSt

W

e p

_provision.of a:tongue and a-
tal omits the posterior

Apart fromthis, the |

\ik?ding enbodi ment. 20 Wth

69

t he omi ssion.of the aforement i ongs oM eTtsT NQeuEghe i nt erl ocki ng -angl es
and the pedestal, the configuru§?oy_nf , g-eng dhigks 47 and the truncated
corners :thereof becone pre-emfFEnt in"- gting thypedestal centrally upon:
the interlocking angles, the siraps“anﬁ rack, andy] ocking in the pins, web -
» 1 N
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portions and straps during assenbly. In this respect, the opposing ends of
the 25 web portions sit _
portlons of the end panels so that the |ongitudinal sides 4§E%b&3§®&é? .
di sposed adWeoem$025o0 t he outer transverse extent of the spa portions
at each end thereof, thereby centrally &f@3symretrically |ocating the

pedestal upon the track. _ _ _
PCl / AU95/ 00759 -21 - Al though.this type of |eg attachnent system cannot

achi eve the sane inpac
enbodi nent, it still-
| oadi ngs in the ord
enbodinent. 5 The shl
systenlhaV|ng an alter
shown in figures 9to

'HD — o)

[

Ol 0D -7 -

i " abutti-ng engagenent- w th-the—adjacent -pl-anar

WO 96/ 15025

si stapce loads as is the case of the previous
S
500kg are-stillt:able-to be achi-eved by this -
di nent. i.s directed towards. a l.eg attachment
form of anchoring nmeans and tie neans as
pf the. dramnngs

370 3 2ULG
e A

MPF-OVenent --upon pri-or -art - $yst ens; ‘whereby -



In this enbodi nent, the anchorlng means conprlses a pair of |nterlock|ng
angl es 91 which are of a greater thickness than s the case of the- SR
i nterl ockin of 10 the preceding enbodi ments, so as cupy_
the cavity gy&p%t§$§ack when. di sposed in j uxt aposed relatlons |%ﬂ%#¥nﬁp

respect to each other as shown in flgur%f,’g of the drawings. In order to
achi eve this juxtaposed positioning of the interlocking angles, the angles
have to be inserted serially of each other alon e track and then be slid
15 along the track together to adopt the juxtal d correspondi ng position
as shown in figure 9 of the draw nFu-r;t—--he-_r--rm—
angl es' 91 have ‘a | ongi tudi nal extenséi ealesr—Thanl t NE-SPaskng bet ween the
end . panel s 47 of the pedestal, j ( ) j " enbodi ment,
however |nstead of - beyng f orfr end t he angles

==

C ; I
Consequent |y, the c-o-:tal fed wit ' Jecess 95 mﬁthln the.
posterior end panel d

to_

bot h-oef- t he interlocking- -



25 the bottom |l ongitudinal edge thereof to adopt a parallel relationship,

when fitted into position, with the anterlor end panel 47b of the pedestal. "~

. Accordingly WD 96/ 15025 = - PCT/AU9S/007S.

; PCT/AU95/00?§§”ﬁ§?‘ i nner face of the anterlor end panel 47b {s able to be
~ brought into butting relationship wth tggsl eadi ng ends 97 of the

~ interlocking angles, as shown in figure of the draw ngs, when assenbl ed.

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

with 5 a single corresponding aperture 98 di sposed at an internediate
position between the anterior end 97 and the tail portion: 93 so"as’ to be
di sposed within the confines of the pedestal when assenbl ed. Accordlngly
when the interlocking angles 91 are @uxtaposed in corresponding . ..

rel ationship, the apertures 98 of eaEs
alignment. 10 The tie neans conpr|s=~'

‘]
’
H
I
J
¥
!

e angl es are. disposed in aX|aI



The posterior tie conprises a shank portion 99, a U-shaped bracket 101
“fi-xedly-nmounted to the bottom of 't he shank portion 99, and a threaded end
103 which fwomsaspast of .a threaded fastener, the other partPChApseN7sy a
fastener nut 105 and washer 107 as shown in figure 12 of the draw ngs. The
U-shaped bracket 15 101 has a pair of gyyginsversely extending apertures 109
di sposed therein of corresponding size to the apertures 98 of the

i nterlocking angles. Accordingly, the U shaped bracket 101 is adapted to
surnount the top.of the flange plates when disposed in their corresponding
-j-uxtaposed- position so that the aperture 109 thereof can be di sposed in '

-axial -atignment with respect to the apertures 98 20 of “the interlocking =~~~

angl es. Consequently, a renovable pin 111 i's provided to be inserted - .
axially through the aligned aperture'_~ taIIy and fixedly attach the

i [ i nNg AFT \Re anterior tie nmeans '
conprises a nounting bolt 113, whig - ' Rwed 25 threaded bolt stem
115 connected to the top of the :a\ éﬁb; to project
outwardly fromthe top of the p og¥nall y. of. the pl ane of the
-_top of the pedestal .-

¥

o
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WO 96/ 15025 ' : - PCT/ AU95/ 00759 -23 -
~Si-m-|-art-y;-t-he-t-op- of -t he- shank -portion 99 is curved so that the threaded
end 103 - ad@pleg/és axi-al position which is disposed parall ebcravbérnrs _
t hreaded stem 115 of the nounting boltdé}éi'The mounting bolt 113 and the

t hreaded end 103 are arranged so that en disposed 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 nounted thereon and accomobdat ed
within the recess 49 of the pedestal in a simlar manner to the previous
-epbodi-ment-s;--as -shown i-n-figure 7 of -the -draw ngs. Assenbly of t{/#mteg

~att-achment- system of t-he present- enbodi nent is achieved 10 by pgsfitioni ng
_the interlocking angles 91 into the track and sliding theminto ¢
j uxt aposed correspondi ng position as previously descri bed. Thegg Jitler i or -

tie neans-is.then-posftioned-uponjthe interl ocking angles and

Algin 111
i nserted o 1B

vy o -
B o = =
N T S E—
N SR
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t hrough the aligned apertures. The pedestal 25 is then positioned over the
posterior -tie means-—to-surnount-the-15- anchoring neans and to sit upon the:
track. The swoewiseas ti e neans conprising the nounting bolt imcwkessesrsserted. -
into position and the support~bean1is'kp ted upon the threaded ends of the
respective anterior and posterior ties. ‘The fastening nuts and washers are
then screwed onto the respective threaded ends of the ties, and the support
~ beam pedestal 20 and anchoring nmeans are all |ocked into position. The
above arrangenent, although providing ingpact resistance loads in excess of
the prior--art and meeti-ng -m-ni-num-st anggrds -of -t he-fhtfnational Maritine
_"Organisation, is sonmewhat inferior to/ 1efyegwattacy"T' systens descri bed
in the preceding enbodiments. 25 Thefpfincipal reaplopfor this is that the
posterior tie means takes nost of theflfppact | oad upophiapplication of a
| ateral force, and hence is not as efff|fient in disgrjbpting the load to
the foot of the anchoring nmeans a/t¢jfhe pedestal
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WD 96/ 15025 _ . - PCT/ AWQg/ 00759 -24
- the case in the preceding enbodinent s Consequentty;the-inpact-ltoad -~
resi stance Qfoédispas’ Orm of leg attachnent systemis princi papdmabesmorsed by
the strength of the shank porti-on to resiggizng shear forces appl i ed
principally at the fastener end. 5 Notwi thstanding the above, it should be
appreciated that the present enbodinent- still represents a significant
advance over prior art |leg attachment systems and can have utility where
this type of leg attachment systemis preferred to that of the precedl ng
enbodi ment-s: - -I't- shoul d- be--appr-eci at ed-t-hat -t he-scope of the present- -

i nvention is not-limted to 10 the-particular -enmbodi nents herein described"
and that changes_and nodifications to. the enbodiments can be made. w t hout '
departing fromthe sp|r|t or scope of the invention. Mreover, where it is
desirabl e to achi.eve an increased danpeni hg effect @ hC&l stance of -the
| eg.attachnment. system.to inpact_or inertial forces a] |d7) the

_103

I W
~0




15 seat, nodifications can be nade to the tie neans and anchori ng neans to

.provide the sane. One way of achieving-this is-to replace the posterior tie ~~

strap of thewbiésezsind -second enbodi ments with a structural pevavssmosch
extends inelastically under tensile Ioaﬁg'?eyond the normal | oad range
during service. Such a device may be a prefornmed netal strap having a

concertinaed shank 20 portion as illustrated in figures 16a and 16b of the
dramnngs or an alterngfy g7 ';trap haV|ng a perforated shank portion
as illustrated in figufed 1FEof gt Ite] dra Telalas ei t her of these
extensible strap* GGeland : céng %|e~tey acconnndated between the two o

' : 3 “descri bed in o
~the precedlng enbodlnent i\ ARJ ukgher. nodification: to. the E%é%i? an . ...
i next ensibl.e strap-coul d be fastened. by deformabl e p|n € n

~figures 18a and 18b of the MD 96/15025
'PCT/AU95/00759

{
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<25 - draw
def or mabl e

assenbly at
further nod
aforenentio
seat s nount
| ockingly e
mounted to

nmeans and s
fixed attac

10

15

20

a7020189-3
ngs, or defornable slots as illustrated in figure 19, m MAY 1694%
I nterl ocking angles to allow controll ed novenent of thﬁ;@gatslgﬂ,),
defined | oads, but w thout separation of the conponents. A
i fication would be a conbinatign using either of the two 5
ned nodi fications. -26 - CEAM 1. A leg attachnment for
ed to a seat support, including: an anchoring nmeans for

RS 53 e RS ot s SES Sl 8
URRI-hat Br S62%s MURRBH0 Y \SSA YippBRCinlidgans for el easable

hment to sal ancnori ng neans

an anchoring means for lockingly engaging a base having a track
therein, said base being fixedly mounted to a suppbrt;.

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
seat support positively locks said leg means relative to said anchoring
means and said base;

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;

and wherein said anchoring means is adapted to dissipate the force

transferred thereto uniformly over an expansive portion of the track base

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
outwardly from the cavity; wherein said 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.

REPLACEMENT SHEET
15 MAY 1398
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.one end and cl anped | ocki ng engagenent to the seat suppor t he ot he
end, such that increased | ocking engagenent of said tiseg rmahg MaY 1538

with the seat support positively |locks said | eg neans nfellative to said
anchoring neans and said base; wherein lajeral forces gpplied to the sea
support are transferred by said | eg neans?and said tie |
anchoring neans, whilst sinultaneously being dissem nated through said |egs
means; 15 Preferablyd théh eopihinadhitransvetser extgn'meﬁrsald ﬂaage@temd& is masgingly e

B L
said anchoridag, é&‘strér?%({é’r%eégénp%fr thiel welf %’dﬂ%ﬂ‘é E’wo(ﬁ ﬁsto Q3fd" 68t i9'9

an outer flanged end el ng positivel'y engage

| ongi t udi nalrhargindlignikiss thanvihisy mirintal dtdnsversepextent wif tthencavity, sor thatssaid bed
by a Cshaped channel portion of the track, and a substantially planar yweb
portion for iniespskinonangles aedeauired o be tiansversely,seaees aﬂﬁfﬁaflgz%?ﬁ@'ae%nds

and sai d werpanEe dndulieHRaey i, oReecd Spld RRARP ARERTH' saljlidapbsioh™ 6 Y

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
10 transversely extending aperture to facilitate attachment to said tie means.

Preferably, 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
15 of the seat support, transversely across said.pedestal. .

Preferably, said tie means comprises a shank portion for -extending: along:and
within said tubular pedestal, said one end having a transversely extending
aperture for aligning with corrésponding apertures of said anchoring means to
facilitate attachment thereto.

20 Preferably, said other end of said tie means is formed with a screw threaded
fastening means fdr locating within a corresponding aperture disposed upon the
seat support 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.

25 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

portions and said one end when brought into relative axial alignment.
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j uxtaposition with each other. 3. A leg attachnent{ gs clainmed in gl

2, wherein, the conbined transverse extent.  of said flja
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margi nally | ess than the correspondi ng 5= Nmaxi nal transverse extent of jthe

cavity, and the conbined transverse extent of the web portions proximte to
sai d foot i sPrefergblyaldajd Ishanktpgortion loomprisesed strapnef eorumensurate transverse

cavity, so that said ipierlocki angl.es are requisyed to
spaced apar (4R} &lc AL P8 <9 o (914 Lprepcrbed nyistanses

when in sai dint bS8 Her@Ben 's2idf WY ﬁ(\a\nﬁt@ﬁs{ ﬁ% ! @%hﬁgaiﬁ

NBLRing eriifagient

A leg attachnment as

di scretely w rawn’ from engagenent track

t her eof r el atfi seid foptivith thiehteaick.nt er | ocki ng angl e. 4.
claimed in claim2 or 3, wherein, said web portions

e transversel

r#éég'ée@Si qisposety

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:-. -

a base having a track for fixed mounting to a support; and

a leg attachment including:-

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

10 (i) leg means for surmounting said anchoring means and

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

15 means with the seat support positively locks said leg means

relative to said anchoring means and said base;

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:-

Ex



are each provided with a correspondi ng transversely extending aperture to
facilitate attachnent to said tie neans. 15 5. A |l eg attachnent as
claimed in claim4, wherein a pair of said apertures is disposed anteriorly
of said web portions and a further aperturge is disposed forwardly of said
web portions, relative to said track, sai gepalr of apertures being disposed

I n horizontally spaced rel at.ion to each ot St.r t hen the attachnent
of said web porti(fa Yomesnting abagehaving @ T%th?‘e'%"?%g sHAPOfnent as

clainmed in any one of the preceding clains, wherein said | eg neans
conprises a tubul ar pedestal having a base end for sitting upon hhe track
whi | st surnounti ngngamagaamh@ﬂnag'nmwto sad trackdedeckinglyandagertherawiths med
with a transversely extending recess of conplenentary shape to the seat
support to accomodate a | ongitudi nal portion of the seat support, .
transversely acr osrelmedlspaue@uag tiermeans #o issigl ancharingemeans, 0 éhat@?l(il tie

claim6 as appendant to claim r d pedestal is of substantially.
rectangul ar for m hA¢PAY anrj}j{pj{ecgppwabﬁgﬁp@eb Hg

5 surmounting a leg means for supporting a seat support, over said
anchoring means so that said fie 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 and 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 upon said track;

wherein lateral forces. applied: to- said :seat support-are:transferred -by -
said leg means and said tie means to said anchoring ‘means and said . -
15 base, 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.

In this manner, leg attachments and hence seats cén 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 of Drawi REPLACEMENT SHEET
15 MAY 1998




-28 - pahel s interconnected by a pair of oppo'si ng end pangls.—and-uhereln

the coners between said side panels and end panels are tr JREBM
the breadth of said end panels is conmrensurate to said copbfrmed LMEWTﬁﬁgET

extent of said web portions, so as to |locgie said pedesta “eﬁ ﬁ@h g@@
upon the track when surmdunting said anchofi g5 %s’
A leg attachnment as clainmed in claim6 or 7 as appendant {olLany.one_of.

. rein said pedestal is formed with a recjangul ar aperture
Sra

symmetrically 5

claims 2 to
in the post
of said pedestal,

nd panel thereof, a prescribed di stance*fronrt-he—hase-enrd
and said web portions are stepped at the posterior ends

thereof to 10 defjine an outvvar{&j)r g)éqect ton e correspondi ngly sized
ﬁ

to repose within dAhieg atachment

GPB uppoxt | t as

clainmed in any one of clains 6 to 8 as appendant to any one of clains 2 to
5, wherein said pedestal is formed with a rectangul ar recess in the
anterior end panelan rancheringameans fors lockinglyfengaging; & asgr havingd a1 frack -
recess,ext.endi.

rect angul ar

10

15

20

2.

thEXSiR"Shil DBUERG kEGY MoTitBASS ol dupPore-d Pase end to

leg means for surmounting saig anchoring means and supporting a seat
support thereon; and

tie means for releasable 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 positively locks said leg means relative to said
anchoring means and said base;

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;-. -

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 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 outwardly from the cavity;

wherein said flanged ends combinedly define a T-shaped foot for locking

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

i
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termnate at a prescribed hei ght correspondi ng tlo t he Bm_l__?m EMEN SHEET

I nteri ocking angles thereat and said interl ocking angle§ have a | ength
| onger than the distance between said end panels, beifg prb5iﬂuﬁ ﬁﬂgh
tapered anterior ends extending anteriorl o
pedestal through said 20 rectangul ar reb%@é so that 4a
surnmounts both said interl ocking angl es sinultaneously

posi tion.

nfi nes of said
i d pedest al

beyond t he

e ot . wherAnPE nfeAn AR BY o bl Bt "Snashd Sl BasRls, o AR dfe

al ong and Wi édihBre BefivdetPshif sidBgssicIs andient PaReRNare ihbsted SucH At

extendi ng aperture for 25 aligning with correspondi ng apertures of sai

in

rspgl vy
_tgé

anchori ng nebreadthoof saidl eérdapanels is.commmensiinatedbsaid tombined trgnswerse lextert as

5

10

15

20

25

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 thereof, a prescribed distance from the base end of said
pedestal, and said web portions are stepped at the posterior ends thereof to
define an outwardly projecting tongue correspondingly sized to repose within
said rectangular aperture. -

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 rectangular
recess in the anterior end panel thereof, at the base end of said pedestal, said

2 ", ol TR b AP ST st

rectangular recess extending a prescribed distance from .said base 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 pedestal through said

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

simultaneously, locking the same in position.

10. 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
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

| \i!llllj T S




.means for locating within a correspondi ng aperture di sposed upon the seat
support and for clanpingly and | ockingly engagi ng the seat support
positively upon said tubul ar pedestal within said recess on increased

| ocki ng engagenent of said fastening maarfSE upon the seat support. 5 12.
A leg attachnent as claimed in any one of he preceding clains, as

appendant to cl ai m4 or .5, w@ rein said one end is able to be reI easedl){
pi nned to sdN@a3$ ﬁbr‘?‘?ﬂj‘ﬂge im@ FRERSPENDIRg AREriyrecHispased YRR the sed

di . )
it ool at 1 WEPRRRE pe T5r SlarifindlyEha 108k ering e st bnttt odpbly ™
claim 12, whgion @analtabhlan@tehesfal wilhth Baid reteso ONEINGrEasEd lbcknhgeengagement
correspondl % transverse spaci ng between said panel sides. 14. eg

att achnent saichfastening raeansoupon the seatmuppert ng cl ai ns as appendant to

claim 10, wherein said shank portion conprises a strap of 15 commensurate

transverse extent at said one end to said prescribed distance for being

di sposed % ntt. posclligg battachenertaasi cleimedoin aoysones of dbet precadimgaiclaimecesng

t of d Wi t

engageren Oappse%ldanft? clalm J] org wtherem 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, wherein the length of said 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 webportions, soas 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 for fixed mounting to a supbort; and
a leg attachment including:-

(i) an anchoring-means for lockingly engaging said track;
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15. A leg attachnment for seats substantially as herein described with
reference to the acconpanyi ng drawi ngs as appropriate. 20 16. A leg
attachment system for seats nmounted to a seat support, including: a base
having a track for fixed nounting to a sug@ort; and a | eg attachnent
including:- (i) an anchoring neans for TYcKingly engagi ng said track; -
30 - (ii) leg neans for surnounting said anchoring neans and supporting a
seat support thereon; @hd legi imeanse forasurmeunting &eid dancheringat meanseandt o

ar g oenering e oo s S UpRR HelRaEEl ook ng engagement of
said tie neans with the seat support positively |locks said | eg neans

relative to said anCho(ii¥)ngtienerﬁgasn§ gr ?'ealiegsgé‘ ngc;ed attachment to said anchoriﬁg

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

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

means with the seat support positively locks said leg means

relative to said anchoring means and said base;

wherein lateral forces applied to the seat support are fransferred by said
leg 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 base.

17. A leg attachment system as claimed in claim 12, wherein said leg
attachment is as claimed in any one of claims 1 to 11.

156 18. A leg attachment system substantially as herein® described with
reference to the accompanying drawings as appropriate.

19. A method of forming 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;

REPLACEMENT SHEET|
15 MAY 1938

* [ L L] s *



wherein lateral forces applied to the seat support are transferred by said
| eg means and said tie neans to said anchoring neans, whilst 10

si mul t aneously being di ssem nated t hrough said | eg neans; and wherein said
anchoring neans is adapted to dissipate thg force transferred thereto .
uniformy over an expansive portion of saPd "base. 17. A |l eg attachnent
systemas clained in claim12, wherein said | eg attachnent is as clainmed in
any one of clai ns sumounting18 legs means Ifer suppardingea segt tsuppost, bvtexnsaidl | y

h in d i bed with fer to the, acconpanyi.ng dr aw ngs . as
appropriate. 19.  SAChRAEeaNS b gad e giearicaiiaisprses witbin e candines
conprising:- fi Xedbﬂh@%@'ﬁé@‘s&amﬁsnWi’ﬁ?‘(';@{%%ﬁ,ﬁﬁgt herein to a support;

i nserting anchoring neanS Into sard trac l'y engage therew th; 20
rel easedly attaching tie neans to said.anchoring neans, so that said tie

means can proj ect ypuakfhy 4 B8ACEGABrt 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 sea.t support to said leg means by locking
engagement of said tie means with said seat support, and consequently
clampingly engaging 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 and said

base, 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 substantially
15 as herein described with reference to the accompanying drawings as
appropriate.
REPLACEMENT SHEET|"
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=31 - 'surnmounting a | eg neans for supporting a seat support, over said

anchor’ing®neans so that said tie neans is disposed wthin the confines of
the | eg neans and can extend thereal ong; positioning a seat support upon
the top of said | eg neans and I ocating 5 the ends of said tie means
to extend through said seat support; clanpingly engagi ng sg oAb
to sai-d | eg neans by | ocki ng engagenent of said tie neans
support, and consequently clanprngké ﬁggaging said [eg nearg

track; wherein |ateral forces appl 0 said seat support §
by 10 said leg neans and said tie neans to said anc,oringsﬁggﬁgﬁgﬁg

sai d base, whilst sinmultaneously being dissem nated throug
and wherein forces transferred to said anchoring nmeans are jdi ssi pat ed

uniformy over an expansive portion of said base. 20. A et hod or Tormenm
a denountable | eg attachnment system substantially 15 as herein descri bed
with reference to the acconpanyi ng drawi ngs as appropri ate:

4#7a .- ;; j{ .

29

4



- 97021%
PCT

“WORLD INTELLECTUAL PROPERTY ORGANIZATION
: International Bureau

9-3

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification  : (21) International Publication Number: WO 96/15025
" 'B63B 29/06, B6ON 2/04 Al - : ' .
e {43) International Publication Date: 23 May 1996 (23.05.96)
"1 :(21) International Application Number:- PCT/AUSS/00759 | (81) Designated States: AU, CA, CN, JP, S, European patent .
S V.7 (AT, BE, CH, DE, DK, ES, FR, GB'GR, IE, IT, LU, MC,
' | (22) International Filing Date: 15 November 1995 (15.11.95\)// ~ NL, PT, SE). . -
(30) Briority Date: | ' Published . |
(1) PM 9450 15 November 1994 (15.11.94) _A\U/a . With international search report.
(71) Applicant (for all designated Statey except US): BEURTEAUX o :
" (AUSTRALIA) PTY. LTDfAU/AUL 20 Egmont Road, o
Heénderson, W.A, 6166 (AU). Co l appl n
(72) Inventors; and . . B ' ’
(75) Inventors/Applicants (for US only)¥ BEURTEAUX, Rodney, T Ll_ ) vg
William/{AU/AU]; 52B Forescue Street, East Freman- / _ n 2.
tle, W.A. 6158 BEURTEAUX, Kenneth, William 1 ' :
© [AU/AUY; 38 Blackwall Reach Parage, Bicton, W.A. 6157 |-
X ALLEY, William [AU/AUY 2 Heidi Place, West |/ .
- Pennant Hills, NSW 2125 HILL, Colin, Edward/ / . A
[AU/AUJ; 8 Henderson Road, Munster, W.A. 6166 (AU). .
‘

{57) Abstract

A system to attach seats, in particular
| rows of light weight seats to the light gauge
deck of a high speed passenger marine craft.
Horizontal flanges of aluminium angles (23)
form a T-shaped foot locking within cavity
(35) of track (29) fixed o the deck. High
tensile tie straps (27a,b) are held between the
vertical webs of the angies (23) by pins (69).
A tbular pedestal (25, shown cut in half) has
upper recesses (49) which mate with-a box
beam (not shown) supporting the seats. When
the threaded studs (73) of the tie straps (27a,b)
are bolted to the box beam, inertial forces
arising from -the impact of the craft will be
uniformly distributed by the pedestal, tie straps
and angles (23) to the. track for dissipation over
an extended length of track thus reducing the
effects of localised shear. On assembly of the
system, the angles (23) need not be slid along
the track but may be inserted individually,
being later spaced apart by insertion of tie
 straps (27a,b) so as to laterally fill the cavity
(35). : .
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