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f2224699 1 FLAT LOAD-BEARING ELENENT AND SYSTEM FOR NAKhNG-A FLAT -
LOAD- BEARI NG STRUCTURE The present invention relates to a* ftat Inad- o
bearing el ement, particularly for building the deck struactutes .iaf:,,a K
shi p. '~ The load-bearing element includes a flat, pref )
rectangul ar, | oad-bearing portion and supporting" nenbers f &
or strengthening the |oad-bearing el esest~ In the shipbuilding |ndustry

t e, | oad-bearing platforns in the cargo holds of ships have previously been
priovduced by using a technique in which a flat |oad- bearing structure is
assenbl ed by wel ding together the entire |oad-bearing construction.

‘This type of Wmmnmnmlmmmmnmsvmwmmmmmmg bui | t
remai ns at the doet atural ly,

this is not preferable im - o of a dockyard

For efficient productjon it is no neces t.hat as

subassenbl i es as postPBl PLERRNY e ¥éé°§h|r S"‘&ﬁlﬁ’s té o dgg bdiPPE as
separ at e nmanbéaelingi ngleméntde pashlwbanllm Mo arfmuilsling tthe hdegki | di ng
of a ship's QE%Lﬁéﬂ? Lur Qer thghlgnly thegﬁgseggg H-Beatidly SWienep@ponents

could be effec | 0oad-bearing structure
assenbl ed byineludesg iz aﬂl@d'—aunﬂégﬂaﬁbpéyl FaARgwEaY ¢ s 1egdnhedridd and

lrggg'lr) wor k. 8~|£'t99hectan@f tifp 1&51 |1ﬁé/rﬂ5§r§nf.l‘.‘6rt?)r§g.ﬁ\fbd'elagf | @
earing el ene ng,a t | oad-bearing structure
whi ch ach|evﬁtﬁegﬁﬁéﬁﬁﬁpﬂaFE¥né 9e%§ﬁflpﬁ gﬁgmgﬂ Ve drawbacks. By using
a,flat |oad-bearing el enent and a systemfor nmaking a flat | ow bearing

hLUcture i n accordange h_{bheid.k 0 bl H@y;
shi-pbui | di ng i ndust rgﬁt oélﬂc%t {atﬂ&/ﬁh?gg%% gygr‘%eté’erl olgé (%‘%égls hi pll?egl ng
built and tpmgtfpgms in the cargo holds of ships have previously

been produced by using a technique in whlch a flat load-
bearing structufe is assembled by welding together the
entire load-bearing construction. This type of
manufacturing technique requires that a ship being built
remains at the dockyard until the ‘entire outfit is
completed. Naturally, this is not preferable in terms
of efficient operation of a dockyard.  For efficient
production it is nowadays necessary that as many
subassemblles as p0551b1e required for a ship outfit
could be built as separate manufacturing out51de a

\4 : shipyard s:Lmultaneously with the building of a Shlp s
hull and further that only the assembly of such sub-
components could be effected at a shipyard. A fixed

load-bearing structure assembled by welding is also
undesirable in terms of its maintenance and repair work.

An object of the present invention is to prov1de

a flat load-bearlng element and a system for making a'

flat load-bearing structure wh1ch achieve a substantial

improvement in the above drawbacks. By using a flat

load-bearing element and a system for maklng a flat low-

" bearing structure in accordance w1th the 1nventlon, it
is possible in the shlpbulldlng industry to cut down the

shipyard period of a ship being built ‘and thus to



-2- inprove
possible to
modi fi abl e
t he present

t he efficiency of a shipyard. The inventjqn al so :makes it

achieve a |ightweight, sturdy and serviceabl'e as mell as

systemto be enployed in the cargo hold of @ +-shi:p. .According to.

i nvention there. is provided a flat |oad-bearing el enent,

conprising a flat |oad-bearing portion and supporting menber s

strengt heni ng the | oad-bearing el enent, 2 &n

i s wood- based and t he supporting nehbers are steel- based t he:

st eel - based
| oad- beaH

.1's provided
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for

which the | oad- bearlng portlon.

_ : n%nBFBWBEd wth
teeth at a mﬂgormpkesfatepossabdetmaﬂadhﬂeupfawl&ghtﬁebght}natﬁrdyl

enoagi ng Soldhd'odbe PR 03 DGBTAN e DA SFLanl il BACTD0A _'- |

Wt~ a proj ecting par rom earing

surface, i remRdeYed %P Qm#ar%@sbqlds?flp Shspattached to the edge

| oad- bearing portion which is paraIIeI to the- Iongltundlnal di rection

of the supporting nenber t Q .enabl e ‘one. el,enent-;to be_joi'ne
8 fone

anot her el ement, and*$%P

t BPESSS hlﬁegﬁFi§“Ie§§eFﬁan
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wi dt h of th@ﬂo)araéﬂaaal ﬁgapoflbadﬁ-bearulmg Iedregpermdl resdmyslt i seirig o ﬁlatach L
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for building

ruc system

conpri ses ashugngthening | he béaadngearémmelememhe |lm/eml§h theh | oad-
bearing el agud-pdist1iy pBkdichel yECHodaubasil kAl ﬂiﬁ'é@ﬁﬁéi—tbﬁé

connecti on neans be|n ‘Secured to said _ horizon

mounted on

beans " ‘and.
menh&er shord nt%ﬁe%al?ﬁs%%' asthe p%g‘??i DREREM %‘PPP%tH\‘éI

members whlch are connected to the wood based load-

bearing portlon con51st of at least two parallel'heams

bev
of

provided "with teeth at a bearlng surface,' said teeth

belng formed of beam mater1a1 and engaglng ‘said wood-
based load-bearlng portlon, 1n' whlch each beam 1s

.prov1ded with a prOJectlng part extendlng from the

bearlng surface, in which a steel hased strlp is
attached to. the edge of the: load-bearlng portlon whlch'
is parallel to the longltundlnal dlrectlon ~of the
supporting members so° as to enable one element to be
]01ned to another element and 1n whlch the length of

_each beam is less than the. w1dth of the load-bearlng'

portion in the longltudlnal dlrectlon of each beam.

Also accordlng to the present 1nventlon there is

'prov1ded a system for bulldlng a flat load-bearlng

structure in which the system comprises a plurality of

load-bearing elements of the invention, each 1load-

‘bearing element being laid between two adjacent

horizontal beams, connection means being secured to
said horizontal beams and to be mounted on said

horizontal beams so as to position them at the end of.

the beam of said flat load-bearing element, said
connection means comprlslng a portlon abuttlng against
the horlzontal beam and a member assoc1ated with said
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"the beam of said flat |oad-bearing elenent, said comnection neans
conprising a portion abuttlng agai nst the horlzontal beam and a: menber
associated with said -3- portion abutting agairst :.thé, hori zont al
beam said nmenber being verftically positioned at it‘he end of the beam
connected to the | oad-bearing portion, each said beam of sai d | oad- bearlng
portlon being provided with a projectdng-part extending fromthe bearing
Jjace and having its end portion adapted to receive said nmember
as¥oci ated with the connection means. The resent |nvent|on will - be
further il| Portdesy, abptkdngs agedmsite, the n Feaft a&ihanyi ng
~draw ngs, i hebedh: b&ifg &e&eﬂmtllyc bmsﬁmciotdﬂ qunéy éridnmogbatee a

Pecor dance. e Sopfecead o2l Bk, iﬁ??o%egfeﬂ*ga% ao neafhocaia "
| oad- bear|n@eahemﬁusaﬁdqupdﬂbeﬁrhn%wedrtn0U|beCUGORrDNldﬁdFM}tHLaFHg 3
shows a | o g&ogeteftﬁ%{q Padrdey gf.aﬂﬂ PRELO I e PEAY EOrZataCidmy

per pendi cul gltu beam Fig. 4,shows a strip on
the edge of havigwd-itgaendg PRFriQrond mte‘a thc’iq"EﬁiV?)eFﬁéﬁdlr‘}ﬁ]?l%ﬁr to

the | ongit udigadciditeRr Width @hd Rniledtionrn@ans: i S a perspective view of

fastening a reinforcenent plate to the beamfor reinforcing a hole in the

flat | oad-bearing elenment; Fig. 6 shows the arrangenent of Fig. 5 fastened
to the beam Fig. 7 ®ieows pﬁnzsénttl ninvéntidmok walli edbey a further

illustrated, by way of example, with reference to the

“rs

et accompanying drawings, in which:

Fig. 1 schematically shows obliquely from above
‘a perspective view of one embodiment ‘of  a flat load-
bearing element in accordance with the present

invention;

_ Fig. 2 shows the flat load-beéring element of
Fig. 1 as viewed in direction II in Fig. 1; '

Fig. 3 shows a joint between a load-bearing
portion and a beam in a section perpendicular to the
longitudinal axis of the beam; '

Fig. 4 shows a strip on the edge of a load-
‘bearing portion in a section perpendicular to the
‘longitudinal direction of the strip; ' B

Fig. 5 is a perspective view of fastening “a
reinforcement plate to the beam for reinforcing a hole
in the flat load-bearing element; '

Fig. 6'$hOWEche arrangement of Fig. S”fastened
to the beanm; o ' -

Fig. 7-“'ews the fitting of a hook carried by a

S0 en e et ket

™



T T TR s » LATLTATATOTATATAT 4T LN TN,

LRI A B B RN G S i
}

-4- | oad-securing rope in the hole in a flat |oad-bearifng &l enent; -Fig..38 ’
is a perspective view of one exanple of a supporting structure of t he "

i nvention, whose horizontal beans are provided with cornectivon hedns; Fig.

9 is a perspective view of flat |oad- bearing elenents placed upon
connecti on -nmeans between the horizontal beans of a supporting structure;

Fig. 10 is a perspective view of one exgnpl e of a connection neans; Fig. 11
shows the connection neans of Fig. 10 placed upon a horizontal beamas i j
viewed in the djrection perpendicular to the |ongitudinal axis of a v = =¥
hori zontal bDERAA-SEGWF +14t TPBSd-Beatbhfghelendth sabdilaF | ieadubear snud
connection elmentpn opposite sides . of - the horizontal beam Fig. 12

shows an.enbodi ment . of co Gl ans. for usg in-connectiop with a -
hori zontal = beam j oi%ll‘%'ga‘f'hleglQ%igéé%#%@%%o{!ﬁ%g?ét?%t%l’i‘%‘??fﬁ’e"geﬁm of a
flat |oad- beWPRRYF i ngrestractune aof s kben inveation,d whdseli henizoftgl 13 is”
a section alguyhd id¥e Bidviddd ik &6n ggtfﬂg weéandd 9. 14 is a
cross-section of a >iiec‘(’)nd' enbo meh_tn'of' t."e"%geaanm'y Fig. 15 shows a
second enbodi nent of -a strip included in-a flat | oad-bearing element; and
Fig. 16 is a cross-seigi 0w ofisa ahigerspdmsiventview: of flat load-

_'.E:he_aring elements placed upon' connection .means between

'-_the horizontal beams of a supporting structure; .

Fig. 10 is a perspective view of one éxamp1e=of o
a connection means; - '

Fiq,_ll shows  the connectioﬂ meansfof Fig. 10
placed upon a_hofizontal beam as viewed in the direction
pe_rpendicular to fhe longitudinal éxis of a hor_izontal
beam, two flat load-bearing eleménts' being__laid' upon
said connection means on -6ppo_site __..sid'es_._' of the
horizontal bean; ' o

' Fig. 12 shows an embodiment of a connection
means for use in connection with a horizontal beam
joining the edge of a supporting structure, the beam of P
a flat load-bearing element being as shown in a third
embodiment; | ' '

Fig. 13 is a section along line XIII-XIII in
Figs. 11 and 12,

Fig. 14 1is a cross-section of a second
‘embodiment of the beam;

_ Fig. 15 shows a second embodiment ) of a strip
included in a flat load-bearing element; and

Fig. 16 is a cross-section of anthird:embodimehf



*-5- Figs. 1 and 2 disclose a flat |oad-bearing element of the
I nvention. A |load-bearing portion 1 is flat and preferably shaped as a

rectangle. - The flat |oad-bearing elenent is |loaded fromthe side of the
top surface la of the |oad-bearing portion 1. The bottom surface | b of
the | oad-bearing portion 1 is provided with two bears 2 serving-as
supporting members. The beans are fastened to the | oad-bearing portion 1
i uch a . manner t hat their I'or"?gi"t udi nal di rection is

Slr%it anti al I y per pendi cul ar to t he | ongi tudi nal direction of the

hori zont al -beans -of Fa %xstim SHAPOE U i s SIosEt W €.flat T Blardndeans 2
at the edges of thelo rin ortio fitted wth I:elnforcerrent
menbers 3. SlEMENEJQF a‘%‘ g gﬁgﬁﬁam %]]pﬂﬁ‘f TREATEGHPRRE LG e 2 d%aral | el
to the | ongEladi raid dpreférablpfl shapedeans &, restpng\teded wrhe &£lstrip 4.

In additi OnlogaebeE@'Qn%e%:}'e%ﬁlo %%é‘déé Pf&X ' éﬁ&' Eﬁég BQ' %%e(s taéﬂ gned

w th the beans 2
constructi ogusfagge lemmﬁu theat 19ﬁde§§hrbéqmr§ﬁ-@rt Hes vvayTQerdDCifé:qnast ened

to the 'Oadsﬁﬁfébag Do’ Ufontﬂe 1o|a'a-th|@a§-1 HPoPOFEENn 32 fis DGAHBA SRIPr | Ses
a symmetrical , cross- sectlona r‘f’d}‘-’n %d ) O] ect,l ng part 2a, 2b, .and two
i

paral | el @&ﬂ‘nd’-w%uﬁ’?%%s RELRg | Ssurf IS of the
| oad- bear i npepnkt age fastehedntioh&hle dicads bearfiage pdrtiess b Gt

per pendi cul arly i me material at
beari ng sur acelgggn % {éﬁagge%grf ?%‘ei’fﬁfgi%agirt [ %nqﬁ?c}ﬁzbrpbrotrude I n
t he openi ngsubsﬁonltgnldﬁl t heperpangicwfan he $0 oj etheng deangitadizgl The

| 0ad- bear i ng;pRELIBR bel THR' B338Y AR Heakld J2ed | S IRffordGmp that
the teeth 5 penetrate into _the |oad-bearin portlon and achi eve t

" fasteni ng bEEREERUES-d | cadPBefNA]y Dor PEAWS12a7F the pedees. of tfl'Hathe
present enbedadebearifigh portion 1 are fitted with reinforcement

‘members 3. One edge of the load-bearing portion 1,
which edge is parallel to the longitudinal direction of
the beams 2, is provided with a strip . In addition,
the load- bearlng portion 1 is prov1ded with holes 6
aligned with the beams 2.

Fig. 3 _.illustrates in more detail the
construction of one embodiment of each beam 2 and the
way same is fastened to the load-bearing portion 1.  In

&/ this embodiment, said beam 2 comprises a symmetrical,
cross-sectionally U-shaped projecting part 2a, 2b, and
two parallel bearing surfaces 2c 3joining with the
lateral surfaces of the lbad-bearing poftion 1. Fronm
“the bearing surface 2c teeth 5 extend perpendicularly to
its élane, which teeth 5 are formed of beam material at
bearing surfaces 2c and engage the load-bearing portion
"1 ‘and protrude in the opening direction of the U-shape
of the projecting part 2a, 2b. The load¥bearing portiOn
1 is pressed against the bearing surfaces 2¢c so that the
'teeth 5 penetrate into the load-bearlng portlon 1l and
achieve the fastening between said load-bearlng portlon
1 and the beam 2. In the present embodiment, both
bearing surfaces 2¢. are provided with three rows of
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bearing surfaces 2c are provided with three rows of -6- teeth 5a, 5b, 5c
si de by side. Teeth 5 are preferably studs which are punched and

"bent off the material formng said bearing surface 2c into a

position perpendi cular to such bearing surface 2c. Fig. 3 shows also a

" bracing nenber 3, positioned inside the U shape of the projecting part 2a,

2b of the beam 2 so that its top surfage.bears agai nst the bottom surface ..
of the | oad-bearing portion 1 and the bottom surface of. the bracing merrber*_ £
3 in turn bears against the bottom2b of the U shape of the projecting part:.
2a, 2b. Tereth shapeShi biesife) &t isidepart. Tse‘phe!ﬁeaasl preserabding

towar ds 't hesfigid Omﬁibhwfufél ipuridiRier e/ et Bf?t thehowRtardhii P 4
attached to the, edge of the | oad- bear%??‘g%rtlcn n a- section:

per pendi culERTRNG | sSRdAg RKATIAY i § , “ﬁ‘b A aPSSLiEISRs the
junction bqﬁaméndmiéﬁttboadeheheangngl suepaseand. theFﬁqucal ehowis t he :

strip 4 at t th surface ib
1R 2 G, huBehiche pelie 5| Ppdelt BAEH Shd fod "EnBOtLERa a0 10

beari ng surdﬁc'eheepngjscbinqeﬁam:t Raf, oi2ipe ® & ckheh ligangtHOSthaasetStV\o ' '
rows of t su'éf%acéebea}s péc}‘éfﬁé@e‘iﬂé‘t sw,eba 'é'ui-ésc@ﬁwﬁ'enal

direction -of the strip 4. The stud-shaped teeth 5 are pfesse romthe Slde '
of the bot tRAXTRSAEENY ph REFTIeRn | ba aFifg ’Rﬂfktq“bnSEBfFﬁPo afjcfthe '
| oad- beari Ib e feind olgeﬂBer 3 13 fﬁht? Sieralr[s éhgfaﬂﬂétﬂ)tertwcbuﬁesmanbalwt rrentB e

portion 4b, _.att ed to e e 0 ag-bearing

and ext eTRE (g %é %o?%c{:ﬁ'égnﬁ?ﬁg ?%ne%r thghleog{':f sb@ﬁ’ﬁ ng W
portion 1B oiarrt;lhahpsejeppenge@getl s iprefigrably owmelrmng &owerdsnded T
portion 4C'€ﬁ§‘%b€¥$ﬁ”§ﬁ OHhT@ﬁd§sf§PEferably flat. - .

Fig. 4 shows a strlp 4 attached to the edge of
the load-beaflng portlon 1 in a sectlcn perpendlcular to
its long1tud1nal direction. Flg.. 4 also shows the
Junctlon between two flat load-bearlng elements and the
function of the str1p 4 at such junction. :The_strlp 4
is secured to the bottom surface 1b of the lcad—bearing
portlon 1B by means of a bearing surface 4a, such
bearlng surface belng prov1ded with fcrmed teeth 5, in
this case two rows of teeth Sd, - 5e at prescrlbed
1nterva1s in the longltudlnal dlrectlon of the strip 4. _ ;:J_
- The stud—shaped teeth 5 are pressed from the s1de of the
bottom surface 1b of the load-bearlng portlon 1B into
such 1oad-bear1ng' portion 1B. .-The strip 4 further
includes an abutment portion 4b, attached to the edge of
the load-bearlng portlon 1B. - and  extending
perpendlcularly to the main plane of the load-bearing
portlon 1B, and whose_upper edge ls,.;n turn, provided -
with an extended portion 4c which extends cutwaxds from
the edge of the load-bearing portion 1B so that its
bcttom surface Wiil be ievel with the top surface 1a of
the 1oad-bear1ng portlon 1B. .Thus, in Flg. 4, the edge
of the rlght-hand load—bearlng portlon 1A included in a
flat load—bearlng element Wthh edge is not provided



rthe edge of the |oad- bearlng portlon iB so that Its bottomsurface wll be

level with the top surface la of the | oad-bearing portion 1B. Thus, in
Fig. 4, the edge of the right-hand | oad-bearing portion 1A included in a
flat | oad-bearing el enent, which edge is not provided -7- with said

strip 4, can be fitted, as shown in Fig. 4, underneath the extended portion
4c of the strip 4 of the | eft-hand | oad bearlng portion 1B in Fig. 4, the
d‘% of said | oad-bearing portion 1A-—Tdhimg agai nst -abut ment portion 4b.

F 5-7 |IIustrate in nore detail the design of holes 6 associated with a

fl'at | oad- bgfgghn @g£iﬁTE r}?:l}-?sbé lette |s ggé‘gﬁ %gorﬁ t gach beam

2, are provi own I for connect’l@tg cartied by a
| oad- securi ngdle@‘p@am tthea qunded)mrﬂomuw cieetstrip 4 gfgthes js g

so-cal led Qé&lto-%%%doqréa%‘%ééﬁn \wﬂtmﬁtmnm Fighes, ﬂﬂé‘r@&ééocﬂf of
a reinforcenent. plate 9 hole, 6 with the beam 2. , A hole relnforcmg

plate 9, na§aify ei@?ﬁb*’?aﬁfmgt aPPrEiensih| comdng. crgAinFL: ?W’E‘h%?)’é

i ncludes a poriiedn @l.e 6a as well as two fastening extensions 9a at |ts
two opposite edges. The di stance .between such edges of the fastening
plate 9, at which said fastening extensions are forned, corresponds
substantially to th&idisst Srce hadflwetralteat aﬂalmmeGQQIZaté'fet%siﬂnhape of

the proj eCBanloleEts %oc%&%&f withea Qﬁ% l%adibeéf‘ﬁldj'éféﬁéﬁﬂ of the

mai n pl ane of bear.n aces 2c at said bearing surfaces }
| at er al surﬂ'&@eé‘%%fﬁt hin (ER ka8 pemBPdinenf: opgc &t $ash tbezaé“,sza’é‘F t he

~beam 2 are m\al@@a Was h shiowirs i€ fmg SerUufbrg ddmhdasimni ag kdkensBons

and/ thus, %&%e g Conneftlénggg&rlng rope 7A to a flat load-
bearing element. Fig. 5 is a so-called exploded
perspectlve view showing the connectlon of a
reinforcement plate 2 of the hole 6 with the beam 2. A
hole-reinforcing plate 9, made preferebly of_stalnless
steel, is fectangular in shape. It includes a central
hole 6a as well as two fastening extensions 9a at its
two opposite edges. The distance between such edges of
the fastening plate 9, at which said fastening
extensions are formed, corresponds substantially to the
distanee between lateral surfaces 2a of the U-shape of
the .projecting part 2a, 2b of the beam 2 in  the

k,/ directioh of the main plane of bearing surfaces' 2¢ at
said bearing surfaces 2¢. The lateral surfaces 2a of
the U-shape of the projecting part 2a , 2b of the beam 2
are provided with slots 10 for securing the fastening
extensions and, thus, plate 9 in connection with the
beam 2. The load-bearing portion 1 is provided with
holes 6b in alignment with a hole 6a in each
reinforcement plate 9.

Fig. 6 in particular, shows the disposition of
teeth 5 in three rows 5a, 5b, 5¢c on both bearlng
.surfaces 2c of beam 2 Allgned with each tooth 5, sa1d
bearing surfaces 2§.are_formed with a slot 8 whose 51ze
substantially corresponds to that of a tooth. This

e

L .
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beam 2. The | oad-bearing portion 1 is provided with holes 6b an o
alignment with a hole 6a in each reinforcement plate:9. Flg..% in
particul ar, shows the disposition of teeth 5 in three rows 5a;r :bb, 5c on

- both bearing surfaces 2c of beam 2. Aligned with each tooth 5, said
"~ bearing surfaces 2c are formed with a sl ot 8 whose size substantially
corresponds to that of a tooth. Thirs® = -8- bearing surfaces 2c are

formed with a slot 8 whose size substantlally corresponds to that of a ok

LOOt N o 'ThEREER! Ehrlrcbll o R Eind DUy |21k B8 whlbse ®8150 teetff

5a;-5b, 5c in bearing are el on In shape
and the st udgubetanﬁgaéém é&ﬁ@?&ﬁ@ﬁ nteadhatoehf at é‘eQQ#hor nmedThist he

sam%'t si dededﬁétsﬁflté $.|nOttthreeS réliiefl rgwsi Bfeesattsr %\ast térteht@@t Qnaant be
positioned a e opposite.si slot relative to-theadj.acen

row, as seen% SFRi c8rar®y 9§ F’1 %%S‘ I?t?egar’g’ %&%@1 ve ViehF

exenpl ary enandleabhgatea stmmapeupnﬁrthﬁLstndswserviugemsoteéhﬁ 5 -

i nventi on. t o] yste p r u S f 'y ca steel_
rame assenctEd Sp SRERGEeR BETeshAP b hRa St th il oo Bh Sh88! 4o Stce!
supporting. atsdcture é@p@&amlywesq;dnﬁfqnﬂ;uanysrﬁheit#ethvessebecan be

effected |np3s$t¥Bheq ﬁﬁdth%PH%ﬁasftﬂ's1de ed ige Af‘éf%fbéxféfaélvethe
supportirg- s?ructure conpri ses reC|seIé Pgace vertlcg'[3 F(iams 11 'I'i nked
r 0

t oget her -wi t FOhBRPzBADAFeBEaRRVW123S HOE Ehraiagl¥u ¥ngZstructure
11, 12 (not shown in Fig. 8) 'is assenbled by neans of paraIIeI ext endi ng,

o ecisely spaced horefgrt o SEOUF REcKBSRIGE (e |8k DPCLUEREIREY | oanons
14 i n re|at|gmbod1ment of a supportlng structure for a system of ‘the
invention. ThlS type of system supporting structure is
preferably a steel frame assembled of standard beams by -
weldinq; o The buildlng of a supporting structure
.;especially e. gm 1n the cargo hold of a vessel can ‘be
effected in a s1mple and - rapld manner. o In -thls
exanple, the supportlng structure comprlses prec1sely
. spaced vertical beams 11 linked together with horlzontal
beams 12. A corresponding supportlng structure 11, 12
(not shown in Flg. 8) is assembled by means of parallel-
extendlng, prec1sely spaced horlzontal beams 13 1ntended
for flat 1oad-bear1ng elements. In addltlon, Fig. 8 ’
shows the disp051tlon of connectlon means 14 1n relatlon o/
to the parallel horlzontal beams 13.

Fig. 9 shows also in a'perspeCtiVe ﬁiey— of flat

load-bearing elements laid upon horizontal -beams 13 and

.;connection means 14 forming a flat 'load-bearing
structure. . ' - -

Fig. 10 is a perspective view shoWing the
structure of one embodlment of a connection means 14.
The connection means 14 is made of steel plate materlal-
by cutting and bending as well as by effectlng welding

- for joining the bent sections together._' The connection




-

view of flat |oad-bearing el enents:'aid upon horizontal beals 13 and ..
connection nreans 14 fornming a flat |oad-bearing stfuckwre.iFig. 10
is a perspective view showng the structure of one enbodinment of a
connection nmeans 14. The connection neans 14 is made of steel plate
material by cutting and bending as wel l_ @s_by effecting welding for joining
t hagbent sections together. ::#The connection -9&. greans 14 has a U shaped

cross-section whereby, as shown especially in Fig. 11,

the connection

means is poshepdsedishasha Vrehaped zoness-seahion vherephsi @s tshown

U-shape, theéEB_ﬁa@:‘iE‘l&P‘f’faﬁﬁ Fig.thereof tREM RGrRRIIYN tgﬁed&?ﬁesltigt g(r;gl

of the upper hori,zqQnta

‘ part 13a”of the horizontal beam 13
sections 14b BPSGtIRBSE 1% nfhpbsithieoer L RkRt hheapqds of

tfe IMRi9%nt al

beam 13 and aBhet i Ugshgpenst thhe bottsml surfaces bfa t vhedred cohtithg

nori zontal beamhifeshed AFihe ehhd 3o ERESuBRRK ABRNLAAN! HSAM, e

| ateral secti he*connéct1 on neans

ower

hori zontal papf 13ie dioxiromkal Zbedml laeamdla;herhbatatelas'esmpageslm t he
connection neges gi4sRhBePr B¥ifgd ﬂ&éﬁféﬂé@?h&%@e”@ﬁés dfGedNiSh A

substantially parallel to top Surface 14a o

are positi oncBoRéZPPbARdal P§alnek® @R 2BREEANFoRIRERRE

t he “conpection nenans 14 and

the latex@hect ed

to the horizgar#hceea®dflEhe bein.Sur g€ Shees ¥bntaRsbhaaiibes thowat e&n

d d P d of the b 2 .qf I -. b [
o' 2 P T8 Rl S
e

€ ooesral by

ing a bot segtions 14p of the connection means 14 abutting against

the lower horizontal part 13b of the horizontal beam 13.

The lateral surfaces of the connection means 14

are provided with extending members 14c which are

substantially parallel to top surface 14a of the

connection menans 14 and are positioned horizontally

when the connection means 14 is connected to the

horizontal beam 13. The surfaces serving as member 1l4c¢

are adapted to receive the end of the beam 2 of a load-

bearing element, as shown in Figs. 11-13.

The surface

serving as member 1l4c is obtained by bending'a'bpttom

P . ‘surface extension 14d perpendicularly downwards.

\—/ . . . : .
' Member 14c  is, in turn, bent into the horizontal
direction at the bottom edge of extension 14d. The

outer edge of member 1l4c carries an inclined abutment

surface 1l4e whose bottom edge extends in vertical

direction to thé level of extension 14d.

" Triangularly

shaped gussets 14f are spot-welded at points 15 together

with the edges of sections 144, 14e and 14;.‘
14c, 14d and 14f make up the lateral sections 14p of the

" connection means 14.

Sections

Fig. 11 shows the joining of two parallel load-

" bearing elements by means of the connection means 14 to

the horizontal beam 13 in a section perpendicular to its

SRR I P e

fo the barallel hori zont al bean5'13.fFig. 9_éhom5 al so inp a. perspective .

- AN

S



- of the beans

surface  extension 14d perpendicularly downwar ds® sMenber:14c:is; in
turn, bent into the horizontal direction at the bottong:edg;[e of ¢ extensi on
14d. -~ The outer edge of member 14c carries an inclined abutreht'surface
14e whose bottom edge extends in vertical direction to the |evel of

ext ensi on 14d. Triangul arly shaped gussets 14f are spot-wel ded at points
15 together with the edges of sections 14d 14e and 14f. Sections 14c, ,«

14d and 14f nmake up the lateral sections 14b of the connection means 14. . #g#

"Fig. 11 shoyws the jaining of two parallel.|oad-:bearing elenents means .
of the cOnnE%’f‘S&%%%' 1%9‘6-’63?%- hor PEBREal 2 hBER B#h9Y 'earngFForF e . -
per pendi cul eddth i tof lddd+bempringli npbreioni odn thBeaririyidnmistadr t er -

than the w gt fi onl 08¢~ NEAL T BRapROT biON i Bpukhe whongiduiinal, digection
g&g?‘_’%mn 'ggTh-us,- ri’t%t?é“% o%élf-_bear ?%‘E;ﬁor?‘}‘%n% %ﬁ%ﬂﬁ%ﬁﬂa‘i ly -
cover horizpariiopsansubstantiallyi coveye herizental bemms pildj etiting part
2a, 2b of beRwiZ isagh apegtuend. TeMbanelisrdsisenng Upase Al pFicy 12
shows a conpection neans 14a,. having just’ one-l:ateral section 14b and to be.
j oi ned wi t hPEaRoR Agn P2 G585 'W‘?Sﬁ%‘?‘i&‘%- RPN JUsReEhd 4k edge of a
supporting structure. . The top surface 14a is fitted with a o
hook- shaped cranp ‘1 - posihtigQ around. t he. edge: he,pppen, hari zont al
part. 13a of hori zon:%gl "be_ia?n ﬁbg%;t%at '.ed%%@%f;'ﬁpf‘lg?gtﬁpa}ygéa.%%d\g;i chis
opposi te toJuRE |enat lakeshll meqtiionettbomntystorbg. Jjsined t wéth a
i | [ustrat eshbpe zehtdal Wetnt akenn sH10i S estt28hed! tb- ¥hk! epld Brd%agel and
12. Fig. 14 shows an enbadi nent of: t he beam % havi ng al so the L}sh,agJed ;
cross-secti8h @@ EHpPorting; gteugture. - The top- surface 14a 1 N/

fitted with a hook-shaped cramp 144, positioned  around
the edge of the upper horizgn'tal"_éa'};t isg of horizontal
beam 13 at that e,dge of _h_br'izon'tali__ beam 13 which is
opposite to the location of lateral éééﬁién_'l_al_g._. |

.- Fig. 13 further J’._llus_tratels__._t_._l'ie' sttuc‘t;ure taken
along sections XIII-XIII of:Figé.:;ljandalzﬂ

Fig. 14'shows.an émbodimeﬁtgof the beam,z having:
also the U-shaped chssfsectiqnloﬁ,Figs._1-3 and'557,'m
Howevef, teeth 5 are provided onfthg,bcttom of U-shape
which forms a bearing surfacé'zg.  Th§ lateral,surfacés B
2a of U-shape and_.their:_outwand-directed extension
surfaces 2b, 2d pfqvide. a_ projecting -part. ' The _
extension surfaCes ngabut_égainstga_coﬁnectidn means 14 -
and are preferably parallelfto.the-bearing surface 2¢
forming the bottom.df:U—shapé;_._TheLU-shape is upside
down in a flat load-bearing element. |

- Fig. 15 shows an altﬁer__rjative embodiment for the
strip 4, having an H-shaped cross-section into which the
edges of both load-bearing portions 1A, 1B are fitted
from the outward-opening sides of a horizontal H-shape.
Strip 4 can be fastened to flat lo'_ad—rbea_ring __p_ortibn iB
by means of separate teeth. -



e f o e b,

However, teeth 5 are provi ded on t he' bottom of U—shape wi, ch forms a,
bearing surface 2c. The lateral surfaces 2a :of U shapé :and .thetr
outward-di rected extension surfaces 2b, 2d provide aprojecting.part.
The extension surfaces 2b abut against a connection neans 14 and are
preferably parallel to the bearing surface 2c form ng the bottom of
U-shape. = The U-shape is upside down-inja-flat l'oad-bearing elenent. Fig.
15;shows an alternative enbedisrent for the strip 4,.:having an H shaped
cro¥s section into which the edges of both | oad- bearl ng portions 1A, 1B are
fitted fromthe outwa g S hqLi z I hap ripg,.,4 can
be fastened to flat. I(%gg bezriir#ngstlblg%tlgélm?B E)E/ rre%gl s of ZZepa% tg&'tegph

11 Fig. 16, ephedingpt af theg beam Zhyheredm ckbedi reanfosremgptbeam
2. wherein the wtmbﬁgceﬁeabm eigeoreao%gfa@aarlé@rﬁh 84 e@r rmwél ens 2e
made on the | er surface a&? In this en&i)dl men g
corrugations ﬁelrgtlersa’d aPBRMpéam 2 Bkt EALF ngm odiment

substanti al | ytwo wmugﬂtndm: on both 1aherhbngut|ﬂdcesl 2di rettbeamo beam
2. The corrygaLigungat tBgpeRdarehabgam 2orehahaishabhe 1 apgral gyifaces

and can e relrnfor cerrent
menmber s shownlengktydisalvdizecsionf of heam @ad- beBre ngopovRgabhonsant

wood- based  begRed end €6f 2bsam %‘J%lﬁisor&i:" Eﬁearlﬁte(iralpaéﬁffé&é’y Xnd
pl ywood, which are_|ightweight aneagt he same tinme have .,high stren

vai ues for exEaD| efe ery$eqd en&95t ASL,i (D] elRnt @PCdttiOf (%R nf B?‘Gerrent
menber 3 is atreinpobywemdntThembbesnmBhoaneinprégerably made of anti-rust

e
Materials for the load-bearlng portlon 1 are
wood-based board materials, such _as. chlpboard or
particularly plywood, which are 'lightwei‘ght and at the
same time have high strength values for excellent
efficiency. A suitable material for relnforcement

member 3 is also plywood. '

The beams are preferably made of anti-rust
treated or stainless steel plate by bending and by
‘effecting at the same time a punching and bending step
.reguired by teeth 5. |

ERTTELTIVIeIeT
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treated or stainless steel plate by bending and- by effet:t khng at the sanme 1
time a punching and bending step required by teeth 5. ; 12 - -CLA‘I M 1.

A“wﬂl m mm g elenent, conprising a flat | oad-bearing portlon ""and
m for strengt heni ng the | oad-bearing elenment, in which

hée |ad- b&arifng* portlon i s wood-based and the supporting rrenbers are

-steel based, the steel-based suppastifng nmenbers which-are connected to

-

the wood-based |oad- beari ng portion consist of at |east two parallel i

beams provided with teeth at a bearing surface, said teeth being for med of—v‘
beam naterial and engagi ng .sai d wood- dtasseh  oad-bearing .portion, in :
which each beam is pI’OVI ded with & proJecting part - extend| ng from
t he bearing surface, which a steel based strip is attached to

Ithe eflgedof 1 hedI Oad’{ bﬁﬁétngoaar_bbahwalr félrlén%nﬁaar?éshg%i%% ohgﬁfaltﬁ e one
ongi tundi n i.rect, . u i

el e?rent to 38%9%@&% anm&l%‘l errgﬁg aﬁ'gpp‘ﬁr%%h MRPPRERt h }AT each
beamis | essth:-lea:gﬁﬂwdmgjt kehef -1b@d+best hegr iglenzot,i Ofini mlhhehl m t udi nal.
direct | on oh 2ACR ARy 2pore ton 14 Spob§H 0GR 110 SLEBP Uy ialared 11

claiml, in sai | ectrng pa - eac beam has-a
Cross-sect i Benkerse laner dtesifmses cathies stiedichasashe sm:mamgmgu face.

3. AT ighpegad- Qﬁ‘i&hngaﬁéef%]{nébi:éd awedtha %@é@ﬂa@éd 4oadN which
said teeth -are studs A fl at | gad-bearing

fo
Shenent os beRriae moEtiem qonssot BESE Weask two pREa1LsH B oy

portion isprovided with teeth at a bearing surface, said teeth:
being formed of beam material éhd engaging said woon
based - load-bearing portion, in whlch each beam is
-prov1ded w:l.th a pro;ectlng part extendlng from the
bearing surface, in which. a steel based strlp is
attached to the edge of the load-bearlng portlon ‘which
is parallel to the _lo_ngltundlnal direction ' of the
supporting members so as to enable one element to be
joined to another element, and in_which the . length of
each beam is. less than the width of the-load-bearing
portion in the longitudinal direction of each beamn.

2. . A flat load-bearing elemént as claimed in claim

1, in which said projecting part of each beam has a U- _ \J

shaped cross-section whose lateral surfaces carries at =
least one bearing surface.

3. A flat load-bearing element as claimed in claim

1 or 2, in which said teeth ‘are studs formed by
" punching.

4. A flat load-bearing element as claimed in claim
1, 2 or 3, in which the 1load-bearing portion is
rectangular.

5. | A'flat';qad-bearing element és claimed in any

preceding claim, in which the ends of each beam are

-



rect ang uI ar . t+at | oad- bear| ng. eI ement as cl aibied:in any.’,

precedlz m" h the ends of -each beam are ! 13 f‘ltted with
rei nfor ﬂ m’m#mmnf A flat | oad- bearing el en®nt <as ci‘ai med i-n
claim5, * whent dependen on claim 2, in which said reinforcenment
nmenbers are fitted inside the U shaped proj ecting part of each beam so
that the top surface of reinforcement oegder abuts agai nst the bottom
su'r,,ﬁace of the | oad-bearing portion and the bottom:surface of the
rei’hforcenent menber in turn abuts against the bottomor floor of the
U-shaped projfektery whkl reinforcement gpenbe@S bearing el ement as clained in
clainms 1 and 3, in which each bearing surface is provided with two or

nore rows of teeth reb ajd__teeth, are _positioned at, the o osite
Sl de edge of B puncheh EEBE AerArPearifg SieBentlak s ined, in o1
| ongi't udi nal Sii r ewhiesn oflepeadertim d¢h clam flat | dad- behidichg eéeimm as

claimed in claj 170r°%’“'ﬁ§€ glfhnfdaét% taekh 3 are 3R t’tﬂgeduaél#ré?d

opposite side € es 0 are 1n di erent rows. 9
| oad- beari ng I@?Wﬁ-lm p2utnefl eachnhedmecedi Haakl they top sarface 08

| oad- bear i ng RO SFcémeRt OHENBEr Vabit 8t ad £B%ét Obife hﬂé’@té‘tﬁ\dsﬁf‘fél‘&bcbfthe
beamlsflttei_g.rvmm%3 '&1 el nf or cenent, rrenbe %;gl S&ﬁg hol e. A¥flat

| oad- bear i ng Eteneft®a eEF&Pﬁ_eé’qr 1&na|aiﬂ the EAm; FUT 8&? 1)

portion is pma/inmtmménsahelmhérlmaumeams agaiadasgnumatbuttdmtbﬁ beam

11 A flagtylaads e@ﬁé n@_gﬁgﬁggoﬁ?@g&é&@’ﬁ%é&cl aim9 or 10, in which

I d relnforcmg e s ar provided with a hol e and
f| ed

7. A flat load-bearing element as claimed in claims
i and 3, in which each bearing surface is pfovided with
two or more rows of téeth' whereby 'éaid teeth are
pbsitioned at the opposite side edge of a -punched slot
relative to the adjacent row .in;'the longitudinal
directioh of the bean. ) '

8. A flat load-bearing element as claimed in claim
7, in which said teeth which are positioned at the
opposite side edges of the slot are in different rows.

9., A flat load-bearing element as claimed in any
preceding claim, in which said load-bearing portion is
provided with at least one hole and in which the beam is
fitted with a reinforcement member at said hole.

10. A flat load-bearing element as claimed in claim
9, in which the load-bearing portlon is prov1ded with
said at least one hole in allgnment with the beam.

i s | A flat load-bearing element as claimed in claim
8 or 10, in which said reinforcing member is a
reinforcement plate, provided with a hole and fitted
.with means for fastening said reinforcing plate to each
.,beam and that said hole of reinforcing plate and said



i : for fastening said reinforcing plate to each bean1and t hat Sald

-ﬁgtﬁ‘n?afirﬁTﬁTtTng~plate and said - 14 - hole of .the: |oad- bearlng

po@l gm oned in alignment for providing a holé‘in tHe'fl at’

| oad* inﬂlmﬂt. 12. A flat |oad-bearing elenent as clainmed in -

claims 9, 10 ah , In which the attachnment of reinforcing plate is

effected to the lateral surfaces of eacR4beam in anchoring holes S~
.

t herei n, the relnforC|ng plate including fastening extensions fitting '”k

sai d hol es. A t - t as clainmed in a precedlng
claim in wh thef {:ﬁ@ %a@a‘?gﬂiﬁg ??%ﬂcﬁ ERunPO5 f A8 said
edge, the boPﬂéﬁﬁ@&ﬂFa@@ﬂﬁPHQK§QEHQH§ﬂhnieLinnt@psﬁbataﬂbadkbeat&nq with
and paral | el eyembhe.top surface of the |oad-bearing portion. 14. A flat
'l oad- beari ng el ement as claimed in claim13, in which said strip is secured
to the bottom surface of the |oad-bearing portion by neans of teeth fornmed -

of strip nat&2ial byAslﬁapltngoaaSbeanng éllainehaadsbemamedehﬁrremhlﬁ%

I d substanti,al |
a0 28] BigCRHATa.E! LT b el SHpRBARC of PEGEIORLARS

U- shape, saPHat¢Ié§ref§ﬁ®¢ﬁ@ m$ theliamenq}sanﬁﬁﬁaesamﬂ eachhbehmsald
extended sur{qceahenb@ifll 1128 U Ofud 'fgﬁfgpéﬁl | BEatat er el

surfaces of -shape to_ru arallel to . thé flo
| oad- bear|ngl%?gﬂgﬁPgagaEFﬁgﬁﬁﬁ Pﬁtepﬁ%ﬂ¥§4fltﬁlnﬂlkh Said Belep.attached
to the edge of the flat |oad-bearing portion has .an H-shaped cross-section.

aid ,
rl; nforcﬁnlgofr%nggfglggeﬁ'lc%rrg a(?s%%%ﬁiﬁdshgmgk P anr@h(:hins any 4
preceding - c1a1m,_in which the strlp has an extension
_whlch runs outwards from said edge, the bottom surface
of the exten51on runnlng substantlally level with and
. parallel to the_tgp surface of the_lpad-bearlng portion.
14. A flat'loéd -bearing element as claimed in claim
13, in which said strip is secured to ‘the bottom surface
~of the load-bearing portion by means ‘of. teeth formed of

-strlp material by shaplng..

15. A flat 1oad ~bearing element as claimed in any
precedlng claim, in which said beam has a substantlally .
U-shaped cross~section, in which teeth are_formed on the ~/
floor of U-shape,  said floor providing a bearing
surface;_and in which said extended:Surface is formed as
an extension of at least one of the lateral surfaces of
U-shape to run parallel to the floor.

l6. A_flat.loadfbearing element és claimed in claim
14, in which said strip attached to the edge of the flat
load-bearing portion has an H-shaped cross-section.

17. A load-bearing element as claimed in claim 5, in

which said reinforcing members are corrugations, which
are formed on the projecting part of each beam and



~are forhed on the projecting part of each beam and -'15:i- whichl, ip

|OngitUdinal‘ﬁffe@LLQﬂL_QLE‘ELLgndeférosgg3mjse to thq'fo@gitubipa] '

di rection of eam 18. ° A flat | oad-bearing el ereéht''* substentially
as her ei nbef O?Emﬁw’#w H with reference to the acconpanying

drawi ngs. 19. TR ARY "ﬂbr building a flat |oad-bearing structure
in which the system cofprifses a pluraLjE§ Qf | oad-bearing elenents as

cl @igyved in any preceding claim each |oad-bearing glenent being laid
betteen two adj acent horizontal beans, connection Teans being secured to
sai d hori zonwhlichgankn adengd tivd imaulnt dtirect Sangd laael zantahgédamrams-as to

‘posi tion thegyat thetfld 18hditadigan afira@'tqbofd e eprd ey ng el enent,

sai d connection neans conpri'sing a portron abutting against the horizontal
beam and a nenber associated with said portion abutting against the

horizontal bgam said nerder RRIGbedtingakliympas,t i snestaitiar1gndsHf the
bean1connectgd to %h% | oad-b ari%ékégutiont each sai d beam of sa

| oad- bear i ng"pSPERER BESNg PTTRT i t YA Pr o) FETHSPFH t e%PendiHE £ rom
t he beari ng accbapangidghag&wriamgngss end portion adapted to receive said
menber associated wth the connection neans. 20. A system for
building a flat |oad-bearing structure, substantially as hereinbefore
described wi 18-ref er BncEVSFaMhe £RT onPakldH dr Awi 33t load-bearing

structure in which the system comprises a plurality of

: load-bearing elements as claimed in any preceding claim,

kvf each 1load-bearing element being laid between two

adjacent horizontal beams, connection means being

secured to said horizontal beams and to be mounted on

said horizontal beams so as to position them at the end

of the beam of said flat 1oad—bq§ring' element, said

connection means comprising a portion abutting against

the horizontal beam and a member associated with said

portion abutting against the ‘horizontal beam, said

" member being vertically positioned at ‘the end of the

beam connected to the load-bearing portion, each said

beam of said load-bearing portion being provided with a

projecting part extending from the bearing surface and

, having its end portion adapted to receive said member
- associated with the connection means. .

" 20. A system for building a flat load-bearing
"structure, substantially as hereinbefore described with
reference to the accompanying drawings.



