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(57) Abstract

The invention relates to a pallet comprising a number of parallel base beams (3, 3") and a deck (2) which is joined to the base beams.
The characteristic feature is that the deck consists of a web or sheet of foldable material which has been folded to form a deck surface (4)
consisting of a number of parallel panels (5) which adjoin one another at least essentially, and on the underside thereof, below the joints
between the panels, parallel projections (8), that the base beams have a height which substantially exceeds the vertical extent (h) of the
projections, that the base beams extend up to a point at least essentially level with the underside of the deck surface, that the top portion
(49) of the base beams has through-recesses (21) of the same cross-section as the projections on the underside of the deck surface, and that |
the projections on the underside of the deck surface are introduced into the recesses in the top portion of the base beams, as a result of
which a pallet is formed with spaces (23) for lifting forks between the base beams under the projections, the underside of which projections
forms a lifting surface (9) for the lifting forks. The invention also relates to a unit consisting of a plurality of interconnected pallets, a
blank for the base beam, a method for the manufacturing of the pallet, and an apparatus for the manufacturing of base beams.
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TECHNICAL FIELD
The invention relates to a pallet comprising a number of parallel base beams and a deck
which is joined to the base beams. The invention also relates to a method for the
manufacturing of the pallet, a blank for the manufacturing of a base beam, and an

10 apparatus for the manufacturing of such base beams.

' BACKGROUND OF THE INVENTION
Pallets made of cardboard, paper and/or paperboard have previously been proposed with
the primary aim of offering a cheaper and easier alternative to conventional pallets made
15 ofwood. However, these pallets have not gainéd generai acceptance. The reasons for
this have generally lain in features such as too poor a load-bearing capacity, difficulty of
handling with lifting forks, too high a price in relation to the technical qualities of thé
pallet, prohibitive costs for transport from producer to user, difficulties in recovering the
material, etc. '
20 _ _
The object of the invention is to tackle this set of problems. The invention aims in

pérticular to afford the following advantages:

- The pallet will be of such a construction that it can suitably be produced at or near
25 the site of the user. The storage space for pallets can be drastically reduced in this
way. Instead, sheets or web-sﬁaped material can be stored for producing the
pallets, which takes up much less space.
- The pallet has a very good load-bearing capacity both in absolute terms and in
parﬁcul;lr in relation to its own weight. )
30 - The space-consuming transportation of pallets from the producer to the user is
discontinued and is replaced by transportation of the starting material, which can
consist, for example, of sized cardboard in sheet stacks.
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proof. Should the pallets be used for energy production by firing, the gases which
develop are the same as occur upon incineration of paper. - :
= - ‘The pallets can advantageously be used as di"sposable'palléts, pirticularly inthe -
-type of industry which sets strict hygiene requirements. -
15 - - When the pallets have been finished with, they can be crushed down or compressed
and in this way regéin their minimal volume, before the material is recovered or
burned.
- According to a preferred embodiment, the pallet can be manufactured from a
reduced number of components, more specifically from blanks for the deck and-
20 blanks for the manufacturing of the base beams, which fact affords advantages in
terms of-logistics and production technology. |

The invention also aims to provide a method for the manufacturing of the pallet, and an
apparatus for the manufacturing of base beams starting from blanks which have been
25 manufactured in advance.

The inventioﬁ also aims to provide such a blank which is adapted for the manufacturing
of base beams. |

30 These and other aims and advantages of the invention can be achieved by virtue of the
said invention being characterized by what is specified in the patent claims which follow.
Further characteristics, aspects and advantages of the invention are evident from the '
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5 _
- BRIEF DESCRIPTION OF THE FIGURES
The invention will be explained in greater detail hereinbelow with reference to the

attached drawing figures, of which:

10 Figurel represents a perspective view, obliquely from above, of a pallet according to
o a first conceivable embodiment of the invention,
Figure2  shows the same pallet in an oblique view from below,
Figure 3  represents a perspective view of a supporting member included in the pallet,
Figure 4  represents a perspective view, obliquely from above, of a pallet according to
15 a second, preferred embodiment of the invention,
Figure 5 shows an end view of a base beam included in the pallet according to this
preferred embodiment, -
Figure 6 shows the same base beam towards one long side, and on a smaller scale,
Figure 7 represents a plan view of a blank for the manufacturing of the base beam,
20 Figure 8 is a side view of a deck before it has been joined fo the base beams,
Figure 9 is a side view of an apparatus for the manufacturing of base beams from
blanks according to Figure 7,
Figure 10 shows, on a larger scale, the upper parts of the apparatus in the direction of
. the arrow X in Figure 9, and
25 Figure 11 is a schematic illustration of the procedure for the manufacturing of base
beams.

DESCRIPTION OF A FIRST CONCEIVABLE EMBODIMENT OF THE PALLET

The pallet 1 consists of the following principle parts, namely a deck 2 and a number of
30  base beams 3, according to this embodiment three in number, which form the legs of the

pallet 1. According to the embodiment, the matenal consists entirely of sized cardboard.
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4 deck 2 has a number of parallel, lonzxct;lx-c/ln?a %?t/)_)gclt?oig 8. The cross-section of the
projections 8 has a horizontal span which increases from a position close to the deck ‘
10 surface 4 down towards the base 9 of the projections, which base 9 forms a lifting - -
surface for lifting forks. To be more Iprecise,' the projections 8 have a triangular shape in
cross-section, with the base'9 of the triangle constituting the said lifting surface. The said
triangles are isosceles triangles and the two sides which are inclined upwards and inwards
foWafds the vertex of the triangle have been designated by 10, 11. The main panels 5 and
15  edge panels 6 of the deck surface 4 thus adjoin one another at the vertices of the said
triangles, where the two inclined sides 10, 11 of the triangle meet. The vertex angle V1
of the triangle is approximately 30 according to the embodiment.

The base beams or the legs 3 consist, according to the embodiment, of sized, scored and

20 folded cardboard. In cross-section, the base beams 3 have the shape of isosceles triangles
with a base 15 and inclined sides 16, 17. According to the embodiment, the vertex angle
V2 is also approximately 30 . The sides 16, 17 of the legs 3 are almost three times as
long as the sndes 10, 11 of the deck pro_yectmns 8.

25  Arranged in the base beams/legs 3 are tnangular recesses 21 which, starting from the
vertex 20, extend some distance down in the top portion of the base beams. The recesses
21 have the same dimension and shape as the outer cross-section of the projections 8 on
the underside of the deck 2. The recesses 21 are arranged in the base beams 3 in 2
distribution corresponding to the width of the main panels 5 on the deck surfice 4. In

30 this way, the deck 2 can be Jomed by dovetailing with the base beams 3 by the
projections 8 being pushed into the recesses 21 in the base beams. The triangular shape
of the projections 8 is maintained in this way, and at the same time the deck 2 is



y
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base 9 of t heprpjeotiony 8 atbthe Wdesdesase 9 fornms a lifting surface for
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the said kiftg ¥ ' ' g&hfcﬁ L\ FOteR Langl es
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vertex ofthe beanmiegss, nithethé lifting forkis ysing ¢k tage 9@f thielprojebrionsel as glifting s 5 and
15 edge panels 6 ofthe deck surface 4 thus adjoin one another at the

vertices of tHE2E%; d triangles, where the two inclined sides 10, 11 -
of the triangle neet. The vertex angle V1 of the triangle is
approxi mately 30 according to the enbodi nent. The base beans or the

| egs 3 consi sin,orderdtorstiffenythecbasbeamstiegh Jywtiffening meinberd 25 sacointdduced it the

fol ded cardbqard, In cross-section, the base 3,have the shape ,of
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According to thdgppseaparte BERich & ﬁﬂ)iﬂﬁﬁ% #hd RifehBg member Y%, THe 18dtérQlso consists of

approxi mately 30." The sides 16, 17 of the legs 3 are al nost three tinmes as

| ong as the stizedsandboand angfis s¢nredienskfofdedjsothat obiqe triangles 26, 27 and 28 are
formed alternately to the left and to the right. The stiffening member is passed into the
legs 3 under the projections 8 on the deck 2, so that the base 29 of the stiffening member

15  rests against the base 15 of the base beam/leg 3, while its plane top side 30 is pressed

against the base 9 of the projection 8. The outer sides 31 of the triangles 26 and 28 bear
against the inside of the side 16 of the legs 3, while the corresponding outside 32 of the
triangle 27 bears against the side 17 of the legs. The corners 33, 34 of the triangles 26,
27, 28 are pressed into the lower comers of the legs 3. The stiffening members 25 in this

20 way give the legs 3 a considerably better load-bearing capacity.

Pallets 1 of the type described above can be joined together to form larger pallets both in
the longitudinal direction of the panels 5, 6 and also in their transverse direction, i.e. m
the longitudinal direction of the base beams 3. In the former case, the pallets 1 can be

25 joined with the aid of triangular bars which are passed into the triangular projections 8 on
the deck 2 and in such a way that they extend between the pallets which are thus joined.
These triangular bars preferably consist of sized cardboard which has been folded to
form triangles. In the latter case, the pallets 1 can be joined by using extended stiffening
members of the same basic design as the stiffening member 25, which are passed into the

30 - base beams/legs 3 in the adjacent pallets 1 which are to be joined to each other and in
such a way that they extend between the pallets which are thus joined. These two

- alternatives can of course be combined.
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been increased correspondingly. The same reference numbers have been used for parts
which have a direct counterpart in the embodiment according to Figures 1 - 3, for which

reason these members are not described in detail here, and instead reference is made to

the preceding description of the ﬁrst embodiment. As regards parts which havea =~ ‘
10  counterpart, but whose construction has been modified, the same reference numbers as

before are used, but with an added '. - '

The difference in relation to the preceding embodiment lies in the design of the stiffening
or supporting members 25' in the base beams 3'. Whereas the snﬁ‘emng members 25 in
15 the preceding embodiment consisted of separate units which were guided into the Base
- beams after theif production, the supporting members 25' are integrated from the outset
with the base beams 3' and represent above all an improvement in terms of production
technology, logistics and costs. The design of a base beam 3' is shown in greater detail in
~ Figure 5. The supporting member 25' consists quite simply of an inner pipe 37 in the
20  shape of a regular, isosceles parallel trapezmmwnth an outer shape which corresponds
wnh the shape of the lower part of the base beam 3'. To be more precise, the supporting
member 25' bons_ists of several inner turns of the material from which the base beam 3' is
made. The supporting member 25' is thus formed of two inner layers 38, 39 and 40, 41,
respectively, in the area of the inclined sides of the base beam, and two layers 42, 43 at
| 25 thetop of the supporting member 25'. The side-wall layers 38, 39 and 40, _41,. ]
| respectively, are integral with the outer layers 44, 45 of the base beam 3' in the area of
the two inclined sides 16, 17. The base portion 15 comprises two layers, or in one area
three layers 46, 47, 48. The top portion 49 of the base beam consists of only one layer,
namely the continuation of the two outer layers 44, 45, and forms an upper pipe or .
30 channel 50 of triangular cross-section above the supporting member 25'. The recesses 21
for the projections 8 on the deck 4 are formed in this top portion 49. The layers 38, 39
and 44, and the layers 40, 41 and 45, respeétively, that is to say the layers in the area of
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These two  furthed dxplaifediin @ followRi deSitiption e HeqTbliteidn of the pallet 1' and in

particular of the base beams 3'.

15 |
DESCRIPTION OF THE PRODUCTION OF THE PALLET IN ITS PREFERRED
EMBODIMENT
Figure 7 shows a blank 52 for the manufacturing of a base beam 3'. It consists of a
rectangular sheet of cardboard Which is divided, by means of a number of paraliel,

20  transverse fold lines, into a number of parallel panels 46, 38, 42 etc., which have been
given the same reference numbers as the different layeis in the base beam 3' and which
have been explained hereinabove with reference to Figure 5. The two "last" panels 44, 45
which will form outer layers in the two inclined walls 16 and 17, and will form the top

~ portion 49, are provided with a series of holes 21x and 21y, respectively, distributed

25 along the fold line 20a which coincides with the vertex 20 of the base beam 3'. The shape
and size of the holes 21x and 21y are such that when the beam 3' has been given its final
shape and has been placed with the vertex 20 upwards, projected on a vertical centre
plane through the beam, the holes 21x and 21y correspond with the outer cross-section
of the projections 8. The holes 21x and 21y thus have the shape of triangles of height

30  hyy, where '
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sti f& eni ng . or supporting nmenbers 25" in the base beans 3'. Wereas

the stiffening nenbers 25 in 15 t he precedi ng enbodi nent consi sted of

separ at % t s which were guided into the base ' beans after their

pr oduct j 'the hEBhESRE bEdi ’oﬂ?%bﬁgﬁrgé'an&”e integrated fromthe outset =~
W th theatﬂ)%seg%‘lelarrs Bb éﬁcglrep’re ent "above all an inprovenent in terns of
pr oduct Varis the vertex gungle of thg\basé bepns3'i cs and costs. The design of a base beam
3' is shown in greater detail in ' :
10 The base 53 of the recesses 21x and 21y corresponds with the length of the base9_o_fthe - ‘
projections 8, which in turn means that the vertex angle V3 of the holes 21x and 21y is
somewhat less than the vertex angle V1 of the projections 8 in compliance with simple
trigonometric calculations.

15 The h(::ies 21x and 21y are joined to each other via a narrow gap 54 which crosses over N !
the fold line 20a. The extenit hxy of the recesses 21x and 21y from the fold fine 20a is less
than half the width of the panels 44 and 45, more precisely about one third of the width |
of the panels 44 ﬁnd 45.

20  All the other panels, i.e. all the panels other than the two "last" panels 44, 45, are eatirely 5

devoid of holes.

Figures 9 and 10 show, somewhat schematically, an apparatus 60 for the ﬁroduction of
base beams 3' from blanks 52, Figure 7, with certain details having been omitted from the
25  figures so that the essential features can better be seen. A ring 62 is mounted on a stand
-61 so that it can rotate about three supporting rollers 63, 64, 65 wlnch are mounted
rotatably on the stand 61. The ring 62 has on the outside a V-belt groove 66 for a _V-belt
67 which can be driven by a motor 68 via a drive wheel 69, Figure 10, not shown in
Figure 9, for rotation of the ring 62.
30



]
Figure 5. The supporting nenber 25' consists quite sinply of an inner plpe
37'in the 20 shape of a regular, isosceles parallel trape2|un1mﬁth an
out.er shapgy@hé/giassor r esponds w th the shape of the oneg o8 t he
base beam 3'. To be nore precise, the su%portlng menber conS|sts
of several inner turns of the material from which the base beam 3" is
made. The supporting nenber 25' is thus fornmed of two inner |ayers 38, 39

and 40, 41, respectively, in the area of the inclined sides of the
base beam and two |ayers 42, 43 at 25 the top ofthe supporting nmenber
25'. The S|de wal | Iayers 38, 39 and 40, 41, respectlvely, are

integral wi t Extendinghogizon albeewwms&mn&emzéMs@am@mm designaged-hy T

the two incl p S"EW)I ers,

in one area ﬂgweﬂ?gg%%@mﬁ&rwey q{f hﬁ?B’é’%pof § 0 theﬂgase
beam consi st bushies 4] 35 stiibe bdscThis anangeniem’rpérmm‘shdn Bendmga‘emmafofmhamm
outer layers 44, 45, and forns an upper p| or 30 channel 50 of

triangul ar c?%ﬁ%&ﬂ%@ﬁ%@@mm d"m“? mnggpmeddesses 21
for the gm ections 8 on the deck 4 are forrred in this top portion 49. The
layers 3 and 44, and the layers 40, 41 and 45, respectively,
that is to sAypdihefdmx})bmﬂelees 2 sre nufunted on the o\tﬁ‘@ﬁkﬂ%ﬁ&rnsouter ends,

7 cli.ned si.des

: S, 95/01 t he .t
16 and 17, a%ﬂwbﬁﬁw%‘g ﬁwss'yewbﬂgeommg%ﬁ Pt its central
strengthens g 7g ”A‘iﬂéé&@ﬂ’erlﬁaﬁbmg towards the centre of the ring 62, is mounted rotatably

between the two outer arms 79 and is arranged to be pressed in a direction in towards

10 the centre of the ring 62 under the effect of a pneumatic cylinder 82 which is arranged as
a compression spring and which acts on the other two arms 80. The pneumatic cylinder
82 is mounted rotatably on the ring 62. |

A member 84 also extends horizontally outwards from the stand 61 parallel with the

15 catrier 70 and with the press roller 81, and it extends as far as the outer end of the roller
81. The member 84 is referred to hereinafter as the inner core since it is intended to form
a counterstay upon winding of the blank 52 into a pipe, a priori upon winding of the
inner pipe 37 which is to form a stiffening member/bearing support 25'. The core 84 has
an outer contour corresponding to the inner shape of the supporting member 25'/inner

20 pipe 37, ie. it has the shape of an isosceles parallel trapezium.

There is also a second, outer core 85 wlnch in cross-section has the shape of a triangle
with the same contour as the channel 50 in the top of the base beam 3'. This outer core
85is arranged, in the apparatus 60, below the inner core 84 and can be displaced to and
25 fro in a horizontal direction with the aid of a belt cylinder (so-called Origa® cylinder) 86.
The upper and lower supporting rollers for the outer core 85 have been designated 87,
88. Figure 9 shows the core 85 in its advanced operational position, where it is
connected at its front end to the inner core 84 by way of a dowel 89 which engagesin a
hole (not shown) in the outer end of the core 85. The dowel 89 is supported, in a manner
30  such that it can be moved aside, by a holder 90 at the outer end of the inner core 84 and
fixes the two cores 84, 85 to each other in the operational position of the outer core 85.
The outer core 85 can be guided to and from its operational position via the ring 62 with



The connéction of the different |ayers of the supporting menber 25' to the *
outer layers of 5 the base nenber 3', so that the outer layers of the _
base Rpa9yfadat he supporting nenmber forman integk ted unit,
greatly strengthens the base beam 20 and increases the P@rISE !aigllflty of t he
supporting nenber 25' to support the deck 2, which rests on the supporting
menber 25' via the projections 8 The fact that the supporting nenber 25

forms a | ower, i nner pipe 37 in the base beam 3' al so all ows severa
pallets 1' to be assenbled to form 10 | arger units by nmeans of connecting
menbers bei ng passed through the inner pipes 37. The advantages in

t er ms othenaid ofitheibelt aylinden 860Thert arexnlsoctwo giue gunswhick haveicen designated

pal 1o sonspefifiyby 6% s Tigigi10 Phehd s BES o i 5o Vit g 62wl

DESCRI P 3 @F ml eré Yot Exahiple & indé¥, in'the R2aE WaRabthe outer

ENVBODI MENT Figure 7 5%235 a blank 52 for the manufacturing of a base
beam 3' cotet8%onsi sts of a ‘rectangul ar sheet of cardboard which is
divbﬂgd, by means of a nunber of parallel, 20 transverse fold lines, into
an er of parallel panels 46, 38, 42 etc., which have been gi ven

t he sanghe pk@iuetion of 4 bR tRaM3' Wilbnéw be expliined With réfetencé Blgo b@FipueBIN 3 and
whi ch have been expl ai ned, herei nabove with reference to Figure 5. The

two "1 adn thestarting pasitiony the ring 62 {§in the positionsshown & Fignrg K avhich n t he two

I ncline I j | : M il s 4 are |
provi de%%ﬁgg@e%sAé F%g%eig‘ éq‘)? %52:35;&?2%%1&eip\?g@£6 1@1{383[ sr??tbut ed 25
al Onght Begﬁ-tﬂednﬂdmeremMimk?siugmﬁamsmibegmnem20 of ht hﬁ ba\?we1 begm
3'. The shape and size of, the hoJes 21x and, 21y are such that en
t he‘-%eaHIS“OP%SSI?E@Pt(}gQW iniconjupetign with sensqus {pes saﬁwn)\i‘gomstmsed With

e v R R aas K B ool e Sros ol W1 il 010"
of the ptheplank $2dewBwarts by itind peneP3I8 omthe firétindlined side vfthervore 84 stagefB.r i angl es.
of heig ?ltl th?é,noext plﬁsg,rsrtige é‘,’qﬁé first narrow panel 42 is folded in under the core 84.

Thereafter, stage D, the panel 40 is folded by the press roller 81 up against the second

15 inclined side of the core 84. The first tum is completed at stage E, when the panel 47 is
folded in over the core 84. In this position, the ring 62 stops under the command of the
said sensors (not shown). The spiay pistols 92 are guided in through the ring 62 by -
movement and carrier members (not shown). The spray pistols 92 are advanced as far as
the end of the core 84 and then back again. Du_ring the advance and return movement,

20 the panels 38 and 40 are sprayed with glue. The ring 62 is then rotated ox_l_é turn further,
stagesF, G,Hand 1. Durihg these stages, the panels 39, 43, 41 and 48 are folded in
against the respective sides, with the material in the panels 39 and 41 being joined to the
panels 38 and 40 by means of the strands of glue applied in stage E. At stage I, the ring
62 is once again stopped. The glue pistols 92 are guided anew through the ring 62 and

25  spray the panels 39 and 40 with glue during the return movement. The outer core 85 is
guided into position under the inner core 84 and is fixed in this position by the said
dowel 89, Figure 9. The remaining material, the folds 44 and 45 with the holes 21x and
21y, is then folded in, stages J and K, and fixed to the glue-coated panels 39 and 41. The
outer core 85 is withdrawn from the triangle-shaped channel 50 which is formed. Finally,

30 thering 62 is tumned to its starting position, stage L, with the press roller 81 bearing . '
against the base 15 of the base beam 3' which has thus been formed. The dowel 89 is.



WD 96/ 11352 8
PCT/ SE95/ 01089 [err] 5 wher e h is the height of the
prQJ ectlon 8, and V2 is the vertex angle of _the base beam
. %‘E%"gﬁg}é 53 of the recesses 2l and 21y corresponBSTREYHIMHe
Iength ofthe base 9 of the «: projections 8, which in turn neans that
the vertex angle V3 of the holes 21x and 21y is sonmewhat | ess than
the vertex angle VI of the projections 8 in conpliance with sinple
trigononetric cal cul ations.
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moved aside and the finished base beam 3' is withdrawn from the apparatus 60 to the
right in Figure 9. |

The deck 2 is also manufactured from a scored blank which is folded to give the shape

5  which is shown in Figure 8. Finally, this deck 2 is joined to a number of base beams 3', of
which there are three in the present embodiment, by means of the triangle-shaped
projections 8 being introduced into the recesses 21 in the top portion 49 of the base

beam.

10 GENERAL COMMENTS
- It will be appreciated that the invention can be varied within the scope of the patent

claims which follow. A fundamental idea behind the construction of the pallet is that the
load-bearing capacity of the pallet is in the first instance determined by the strength of ~
the lower portions of the base beams 3, 3', while the top portion of the basé beams in the

15 first instance serves to fix the deck 2 to the base beams 3, 3'. The material making up the
base beams has therefore been concentrated in the said lower portion, the thickness of
which, according to the preferred embodiment, consists of three layers and which
consequently forms, together with the connecting panels 42, 43, a powerful bearing
'support for the projections 8 on the deck. Altemnatively, a separate supporting member

20 25 isintroduced as a bearing support into the base beams. It will be appreciated,
however, that the embodiments which have been shown are only examples and do not
Iimit the claimed patent protection. It will also be appreciated that the shape of the base
beams 3, 3' in particular can be varied. The triangular cross-section of the base beams is
preferable, and it is of particular advantage for the sides of the base beams to be inclined.

25  This shape, which is advantageous from the poini of view of strength, can also be
achieved using base beams whose cfoss-section is in the shape of an isosceles parallel
trapezium with inclined walls and with a narrower side directed upwards, bearing against
the top side of the deck 4, and the recesses for the projections 8 also extending over such
‘an upper side of the base beams. It will also be appreciated that material other than

30 cardboard can conceivably be used for the manufacturing of the deck and base beams.
For example, it is conceivable to produce the deck and base beams using plastic sheets,
expediently comprising recycled plastic, with the fold lines béing formed by means of



15 The hol es 21x and 2ly are joined to each other via a nar r ow gap 54

®

whi-ch crosses over the fold line 20a. The extent hxy ofthe recesses
21x angyoldeviigéom the fold Iline 20a kg | ess t han ha edhdt h of the
panel s Aﬁggr}g 45, nore precisely ab%%t one third ofthe wi’gf}ﬁw'of the °
panel s-44 and 45. 2 0 AIl the other panels, ie. all the panels other than
the two "last" panels 44,45, are entirely devoi d of holes.

Figures 9 and 10 show, sonmewhat schematically, an apparatus 60 for the
producti on of base beans 3' from bl anks 52, Figure 7, with certain

detail s havin een omtted framthe 25 ,fiqures,s hat, t he essential

f eat ur esS1@ &R %&M&%Myaﬂwﬁ%msmﬁaaﬁe Fams c_a_nﬁe 61 so.that
it can rgl.d : Hﬁ?ﬁ‘ea ' t Q%@? n{éﬁp (e nount ed -
rotat ably otgstoﬁggg%tgnd 61.§'kliﬁ'elﬂé’iﬂr’£ 2 éélg'hgn t oe‘pféﬁ ?.ﬁé‘gﬁ?@f elt groove
66 for cand-ibghtticular the tige beamscan alsolbe varied: &or byamplerinseadssf winding the i ve
bheel OVt 4 BRaa 630 s plasible to orkdicates frdlmd S12ghag! he 1119
PCT/ SEO 3ufiif}36h an otherwise stationary blank.



Ext endi ng horizontal Iy outwar ds fl (tﬂ ! “Blﬂfmfs a carrier, generally
desi gnat ed by 70. The carri [ an inner pipe 71, an . -

S

out.er pipe w961 ,ddl e screw 73 and bushés 74, 75 at H’%’S%g’ﬁ}ﬂghl S

arrangenment pérmts a high bending resisk3ance of the unit t he
sanme time as the outer pipe 72 can be rotated about the inner pipe 71. 5
A pair of double-arnmed |evers 77 are nounted on the outer pipe 72, near its

out er ends, in such a way that they can be rotated together with the
outer pipe 72 about its central axis 78. A press roller 81, facing
towards the centre of the ring 62, is nmounted rotatably bet ween t he

two outer ar PATENRBOLAIMS:rranged to be pressed in a direction in towards

10 t he centr fthe ri.ng 62 und the, effect o pngu ic.cylinder 82

which is arrd ‘Qmprisin aMﬁﬁ?ﬁﬁW@ﬁgméng)%ﬂ%H&j‘&&% the ot her

two arns 80. ; i | d sod 3 ' : I t he
jobdd t&rlﬁng lr];gig Yeam¥, ﬁhﬂﬂ%{enzed th§4hé &:ﬁpfl&g of 9%53)2 s¥e£ of

ring 62. r 84 "al so extends hori zo y outwar romthe
stand 61 par fildatile miateniat which has beeafolded torformraddeck tsiurfaded4 peonsistingbf £r 81,

dit d f th . . Of th | . 81. Th nb
8415 roftr 1 Buvnber ofepiinspricts UL hiok Mo oo ol et prsepialinind e o
: i psepdalbmgn
oriori upon et et belldeoft etwetn e QoL Pareld prOieichstof e

stiffening nthedase beams haye aihoight whith' substansially excegds the vertical extent: th)wfithe
contour correspondin o.the i nner sh of, the.supporting.. er, 25/ L nner
20 bl pe. a7 Ppetons i e pEbast Bt GREA B s e R R Py eyt b "
There is al sgndersigé 8fthe debk Surfie) it (Bh Mo%fpdrﬁoﬂ@z 6f the bhseHeatts haé eoughape

of a triangle with the sanme .contour as the channel 50 in the top of

t he basel®eafncgsses (hh)of e samecsoss-section asghe projectionsiofthe underside o headesk us

hori sontal AR nd e e BRfechiBls B unieRGE Ak ARE hmte sidintoded |
cylinder) 86into the recesiésin poidor ofhe basetieans, 3@ resuld ¢Fvehiélos palleeisout er

core 85 have been designated 87,
formed with spgaces (23) for lifting forks between the base beams under the projections,

the underside of which projections forms a lifting surface (9) for the lifting forks.

15
2. Pallet according to Claim 1, characterized in that the cross-section of the projections

(8) has a horizontal span which increases from a position close to the deck surface (4) of
the deck (2) down towards the said lifting surface or base (9).

20 3. Pallet according to Claim 2, characterized in that the deck is joined to the base beams
(3) by dovetailing, i.e. the cross-section of the projections (8) and of the recesses (21) is
essentially dovetail-shaped.

4. Paﬂ& according to Claim 3, characterized in that the projections (8) have the shape of
25  atriangle in cross-section, the base of the triangle constituting the said llﬁmg surface (9).

5. Pallet according to any one of Claims 1 to 4, characterized in that the base beams in
cross-section have the shape of a polygon with inclined side walls, preferably a triangle,
formed by folding sheet-like or web-like deck material.

30 |
6. Pallet according to any one of Claims 1 to 5, characterized in that the deck surface (4)
consists of a number of paralle] elongate panels which tightly adjoin one another.



88 Figure 9 shows the core 85 in its advanced operational position, where
connected at its front end to the inner core 84 by way of*a

4

-dovvel @9% engages in a hol e (not shown) in the outer end ofthe
e

core dowel 89 is supportedd4n a manner 30  subFTSEXY0I08 can pe
noved asi de, by a holder 90 at the outer end of the inner core 84 and
fixes the two cores 84, 85 to each other in the operational position ofthe

outer core 85. The outer core 85 can be guided to and fromits
operational position via the ring 62 with WO 96/ 11852
10 PCT/ SE95/ 01089 ' the aid of the belt

cyl i nden. Pdlet d¢vordingteeChim &, thuragerized duithat thieitciimgleswehitie dre piojectionst ed

fﬁlﬂe?i‘;‘tn'gs%%ol%msoby Qs%eLthFéxéé‘s;s%a&%g,mT&aT Ehe base o4 b8 reneleop hesien ?L‘Saﬁq%& ye
' 8

S?ohﬂcte flgnmg?élgﬁ%s @%ﬁ@ﬁly@r gﬁ%’&f"% ?ﬁ}egqﬂz&s Q%rl?ﬁ{? f‘&f‘éh’&‘@ al so to

Figure 3§.p rabl{laf‘lehﬁfzssh@dit'xﬁ&t%s'ahd @i that the skill Fécebsbs iafe thdd M 0Si i on
shown in l’—'r gure corresponds to stage Ain Figure 11. The

bl arfk 5yemexpprtiod by the panel 46 into a slot 93 in the inner core
84. The working ofthe apparatus 60.is controlled by a 10 m cr opr ocessor
(not shown) in conjunction with sensors (not shown). Fromthe starting

posi ti 08. Pdilevwicodiding gy oneldfithe pregediiy ¢lsimis|chiapatterized kthacthedase t he press

roller 81 guides
beams in cross-section have the shape of isosceles triangles with the vertex directed

i- -

upwards, and in that the vertex angle (V2) is at least 20 and at most 40 , preferably at - ‘
10 least 25 and at most 35. ' '

9, Pallet according to any one of the preceding claims, characterized in that in the base
beams there are stiffening members (25, 25") under the projections on the underside of
the deck (2).

15 |
10. Pallet according to Claim 9, characterized in that the stiffening members (25) consist
of separate members which are arranged in the lower part of the base beams, extending |

up to a point level with the base (9) of the projections.

20 1. Pallet according to Claim 9, characterized in that the base beams consist of a pipe of
foldable material which, by means of folding, is wound at least two tums, comprising at
least one winding which determines the outer contour of the base beam (3') and an iimer
pipe (37) also formed from at least one winding which forms the said stiffening member
in the lower part of the base beam. -

25 | .
12. Pallet according to Claim 11, characterized in that the said inner pipe which forms
the said stiffening has in cross-section the shape of a symmetrical parallel trapezium.

13. Pallet according to Claim 12, charscterized in that each of the base beams, including
30 the supporting member, is manufactured from a single web of the said foldable material.

* ¢ LM § *



the bl ank 52 downwar ds by the panél 38 on the first inclined side of the

core 84, stage B. = In the next phase, stage C, the first narrow panel *
42 s f ol dggoiepy er the core 84. Thereafter, stage D 40
is fol ded by tE’eH%?ess_rol | er 81 up agai kst the second 15 ?ﬁ%&?‘ﬁ@%l de

of the core.84. The first tufi i's conpleted at stage E, when the panel 47 is
folded in over the core 84. In this position, the ring 62 stops under the

comand oft he said sensors (not shown). The spray pistols 92 are
guided in through the ring 62 by novenent and carrier menbers (not
shown). The spray pistols 92 are advanced as far as t he end ofthe

core 84 and tld4cPRaltesakcording o afyioneof thepregerling claims, characterizedimthatitis . 2 0
t he panels 38 and 40 e sprayed wth glue. The ring 62,1 n,otated one
turn further Ma® acturg@ §§%gﬁzg‘&mﬁ'}3¥ﬁf%}@ﬂﬁﬁﬁg %ﬂ%@gé@é'e@%t% panel s
39, 43, 41 alﬁef@ﬁbgrmd_ojm%ma,expeﬁmmmizdol'gmz_espective sides, with

the material "in thé panels and 41 being joined to the panel s 38
and 40 by neans ofthe strands of glue applied in stage E. At stage |, the

hrough t e s, Bals aEsriea o ChARAR ohiiietbot o BaPtod chodont¥ huits SRR
the return n%fﬁ%ﬁlphsﬁb%o%aﬁg fsufRize® cardboard whidchlia¥e Beén éiedr0géthérto forsler

the inner core 84 and is fixed in this position by the said dowel 89,

Fi gure 9. Thdahe saidnmitirlayemeasdhasrd. t he fol ds 44 and 45 with the hol es 21x
and 2ly, is then folded in, stages J and K, and fixed to the
gl ue-coated panels 39 and 41. The outer core 85 is wthdrawn fromthe

tri an_gl e- shayisd Palles it lcobdistingi of iwb or prme;ﬁﬁaaiﬁm to3dy oné |b|£CIaiixggl g& 15,
turned to its_ startjing position, stage L, wth the press roller 81 bearing
agai nst fe GB%’@“PE‘ZEﬁgmt‘ﬁG e pelletld ) insludgg iy the yait ayqjomed to gachptherdy The

dowel 89 is . : '
O Eag/ b1 Sumecting ni¥hbefy Wilidh extend through each of the base beams (3, 3') or thiough the
said projections (8) or through both the base beams (3, 3') and the projections (8) and

also between the pallets which are thus joined.

15  17. Blank for a base beam included in the pallet according to any one of Claims 1 to 16,
characterized in that it consists of a rectangular web or sheet of foldable material, in that
the web is divided into a number of parallel long and narrow panels which are delimited
from one another by fold lines, in that at least two of these panels (44, 45), which adjoin
each other, have a series of recesses (21x, 21y) which are situated opposite one another,

20  are similar but mirror-inverted, pass through the material and are distributed along the
fold line (20a) between the panels, Which recesses have essentially the same shape as the
said projections on the underside of the deck, and in that each pair of such recesses joins

across the fold line via a connection (54) in order to form a continuous hole.

25  18. Blank according to Claim 17, characterized in that the said recesses (21x, 21y) are
atranged only in the panels (44, 45) which are to form the sides (16, 17) and top portion
(49) of the base beam, while the remaining panels (46, 38, 42, 40, 47, 39, 43, 41, 48) are

devoid of such recesses.

30 19. Blank according to Claim 18, characterized in that the said remaining panels which
are devoid of the said recesses form the main part of the blank (52). ~

O



noved asi de and t he beam 3' is withdrawn fromthe apparatus
60 to the “mti @!ﬁ] The deck 2 is al so manufactured
from sve s@imsz bl Ol 0 give the shape 5&%‘% @'ﬂsds shown
in Figure 8. Flnally, this deck 2 | joined to a n s—3', of
which there are three in the present enbodi nment I
tri angl e- shaped projections 8 being int roducedhm "n'.
in the top portion 49 ofthe base beam 10 GE+ ,

wi ||l be appreciated that the invention can be varied

pat ent claing which foll ow., A fundanental |dea behind the
const r u29-iBjanksecetding tq any one of Claims 6 to 19, charastarized i ﬁhﬂbﬂle&ﬁdéimﬁs‘*éf t he

Pl e ) S RS G i B 1S,

beans i lind did vidth thefbass parallel tlserete. serves to fix the deck 2 to.the base beams
3, 3. The material making up the base beans has therefore been
concentrated in the said | ower portion, the thickness of whi ch,

accgy di %ﬁﬁ@uﬁg ggﬂét @E’EE Fay and whi ch
consequggt Pg?orrlgt?lgt oget Qﬁh ag%d%ﬁ% 1 ngf{))létér\&]r , %,ﬁs’a power f ul
bear i ngcharactenmdppthat blanks oﬁmfotdab)eanﬂtemipr@wd&d witle folé likes afé tiseditet i vel y, a
separate supportj ng, nenb 25,1 s jntroduced bea i ng, support into
ho. basBABUARre bAsE hEHRS (30 by Jasau ofpaing the blzak and fudng foahe croosi ot
whi ch hfb\Iﬁngﬁﬂéklﬁ'&i’d&t@Tfinﬂ‘P%eewﬁéfE'tl?ai i’ﬂgtfg%mﬁﬂ(twhchl Gidlofsilye cl al med

patent protection o be appr CI the shape ofthe base
beams 3sax&mcpsseparﬁrstmsbéto manufberirethe oober fiipe (37)iwhichisso formothe saidct i on of ‘
.

gil 2 eans '@%‘g&%ayﬁeﬁlﬁ ablﬁm%xépanégfﬁflea%ta&é\%ﬂh%r advan& age fo
in that the procedure is thereafter continued by winding that part of the blank which has '

the said recesses on the outside of the inner pipe, so that an elongate channel (50) is
obtained in the area of the top portion of the base beam, the panels which have the said
recesses being included in the sides and top portion of the base beam, with the recesses

15 coinciding in the said top portion, and in that at least some of the winding turns are fixed
to each other by adhesive means; in that a deck (2) is manufactured by rotating a foldable
deck blank along fold lines in order to form a deck surface (4) consisting of a number of
parallel panels (5) which essentially adjoin each other, and, on the underside of the pallet
surface, below the joints between the panels, parallel projections (8) having the same

20  cross-section as the recesses in the base beams; and in that the deck is joined to a number
of the base beams by means of the projections on the deck being introduced into the

recesses in the top portion of the base beams.

22. Method according to Claim 21, characterized in that when the base beams are being

25 manufactured, the inner pipe is wound on a first inner-éore (84), in that a second outer
core (85) is arranged on the outside. of the shaped inner pipe, and in that the rest of the
blank is thereafter wound on the inner pipe and the outer core.

23. Apparatus for the manufacturing of base beams included in the pallet according to
30 anyoneof Claims 1 to 16, characterized by an inner core (84), means for winding a
portion of a blank (52) of foldable material on the inner core, an outer core (85), means

for arranging the outer core on the material which has been wound on the inner core,

THIS SHEET HAS BEEN
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25 This shape, which is advantageous fromthe point of view of strength,

can al so be achi eved usi ng base beans whose cross-section is in-the *
shape of anwigsRpagdes paral |l el trapeziumwi th inclined peldsd W th
a narrower side directed upwards, bearing agai nst- the top side of the

deck 4, and the recesses for “the projections 8 al so :extendi ng over such

an upper side of the base beans. It wll also be appreciated that materi al
other than 3 0 cardboard can conceivably be used for the manufacturing of
t he deck and base beans. For exanple, it is conceivable to produce

the deck and base beans using plastic sheets, expedient|ly conprising
recycl ed pl asneans foy windingdhe restiof the blank so that :tbpmaguystmtemf which has o
96/ 11852 . . . o

PCT] SEoa/ 010dkeR wound round the ianer carp, mesps kit fxine at Joast gome of the pinding turns tp,
various | ayergach dthiehandans forliemoving @i difter core, ahd ¥iftdnd for éifovinp thedinishyd bavat

sealing, for exaggle. The method for producing the pallet and in
particul ar t CI&®Fe.al so be varied. For exanple, instead of
wi ndi ng t he bl ank around stationary cores, it is possible to rotate

the cores around a central axis, 5 pulling on an otherw se stationary bl ank

| D A '



PATENT CLAI M5 1. Pallet conprising a nunber of parallel base beans
(3, 3) and a deck (2) which is joined to the base beans, *
characteri zobdgphsrat the deck consists of a web or sheet of gop E9s;o?ds?ab| e
mat eri al which has been folded to forma deck surface (4) conS|§§|ng of a

5 nunber of parallel panels (5) which adjoin one another at |east
essentially, and on the undermfybthereof, bel ow t he joi nts between
t he panels, parallel projections (8), /i“h that t he base beans have a
hei ght whi ch substantially exceeds the vertical extent (h) of the
projections, in that the base beans extendlu)té a point at |east

e

essentially level with the under si de of deck s@rface i@ t hat the
top portion (49) of the base beans has t hretlgh sbs @21), of the
same cross-section as tfhe projection
surface, and in that tfe projectig
are introduced I no the
beans, as a result of e
lifting forks between

forks. 15

Cross-secti \\
i ncreases froNgg
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20 3. Pallet according to Caim2, characterized in that the deck is

joined to the base beans. (3) by dovetailing, ie. the cross-section of"
the proj ect wiyssagsz and of the recesses (21) is _ essentiﬂl(.* 95'0"{?9'.
dovet ai | - shaped. 4. Pallet according to Caim3, characterrzed in

that the projections (8) have the shape of 25 atriangle in
cross-section, the base of the trianggﬁ.constituting the said lifting
i‘n

surface (9). 5. Pallet acco g to any one of Claims 1 to 4,
characterized in that the base beans in cross-section have the shape
of a polygon with inclined side walls, preferably a triangle, for med
by folding sheet-like or web-1ike deck material 30 6. Pall et
according to any one of Clainms 1 to 5, characterized in‘that the deck
surface (4) congi-stgs of a nunber of parallel elongate panels which
tightly adjoin one anot R, ' WO 96/ 11

14 28 ] 7. Pallet

according to aimbé6
proj ections (8) QQ
base ofthe triangle is ho¥y

ngl es which the .
ection, in that the

32

Fig.5.
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the triangle has an upwardly directed vertex whose angle (VI) is at |east

20 and at nost 40, preferably at |least 25 and at nost 35, and in

t hat the soywddsaegssses are nmade in the 5 vertex portion. 5/01089
Pal | et according to any one of the preceding clains, characterlzed I'n that
t he base : beans in cross-section have the shape of isosceles
triangles with the vertex directed [ upwards, and in that the vertex
angle (V2) is at least 20 and at nos? Zb preferably at 10 | east 25 and
at nost 35. 9. Pallet according to &y one ofthe preceding clains,
characterized in that in the base be there are stiffening nenbers

(25, 25') under the roj r si dewyof the deck (2). 15
10. Pall et according wWo d :2;; ed iN that the stiffening
menbers (25) consi st § m whi ch ac® arranged in the

| ower part of the base TN R up to a point level with the
base (9) of the prOJeCtll‘Kb 2ceal dighg tocd aim 9,

N0 ~ fol dabl e

materi al which, by means of ™Y (v n?
conpri sing at | eq® xco g$ur of
t he base beam (3') andfan\ gy | east

one wi ndi ng whi ch forirs
of t he base beam u®5

in that the said igne
cross-sectionthe shage s

er part
A“f;;;zed
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13. Pallet according to Caim12, characterized in that each of the base
beans, including 3 0 t he supporting nenber, is manufactured froma single*
web of the ' dabl e materi al . WD 96/ 11852

15 WOz 9 PCT/ SE95/ 01089 14 POREYEP Y1089
according to any one of the preceding clains, characterized in that it is
manuf actured froma sized nmulti-|ayer f rdboard of grammage 700 - 1500
g/merr], preferably 800 - 1406 2/n{err], expediently 900 - 1200
g/nmerr]. 5 15. Pallet according to Claim 13, characterized in that

t he cardboard consists of three to five non-plastic-coated | ayers of
si zed cardboard whi ch have been sized together to form the said

nmul ti -1 ayer cardboard. 21 16. Pal 1 &Qunit consisting of two or nore
pal | ets according ' characterized in that
the pallets (1) i r by '
connecti ng ngnggL (3, 3) or

t hrough t he ase beans (3,
3') and the proje '

said projections (8) or through both the
; - .

15,17_ Fig.6. Ms

L~

6 5 4 p 2
jA A/\ %A/AAA
| 11/9%\1()[{8 %V1. ; |
Fig.8.
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algo bet ween the pallets which are thus joined. 15 17. Blank for a base
beam included in the pallet according to any one of Claing 1 to 16, )
characteri zwo9n18spdt it consists of a rectangular web or shegysebsibrebsiabl e

material, in that the web is divided into a nunber of paralle |ong
and narrow panel s which are delimted from one another by fold Iines,
in that at |east two of these panelssf§4, 45), which adjoin each
ot her, have a series of recesses (21X, 21y) which are situated opposite one
another, 20 are sigglar but mrror-inverted, pass through the nateri al
and are distributed'l gng tS% fold line (20a) between the panels,
whi ch recesses haype esqentiglly the same shape as the said
proj ections on't h& undg[ si o= e deck, and in that each pair of such
recesses jois A ford line via a connection (54) in order to
forma continuous h 1) 25 18. Bl ank according to Claim17,
characterized ingI tt gaijd}jrecesses (21x, 21ly) are ~arranged only
in the panels (44, 45 ¢h jJafe to formthe sides (16, 17) and top portion
(49) of the base beam fe t he remai ning panels (46, 38, 42, 40, 47, 39,
43, 41, 48) are £ | Difd Jof such recesses. 30 19. Blank according
to Claim18, characteqiitefl]i gge said remai ni g panel s which are
devoi d ofthe saig,rec 5 qurlth mai n part ofthe blank (52).
16 e~ [ PCT/ SE95/ 01089
04 -03- 1996 A
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20. Blank according to any one of Clainms 16 to 19, characterized in that

the said recesses have essentially the shape of isosceles

acut e- angl i les with the apex on the fold l'ine 1 he
base par al I%&f&{’hg&gto.- 5 21. Method for the manuf acturiﬁgﬂ%%%sgl | et
according to any one of Clainms 1 to 16, characterized in that bl anks
of a foldable material provided with.fgld lines are used to

manuf act ure base beans (3) by neans g( wi-ndi ng the blank and folding it

al ong the folding lines in order to forma pipe, where that part of
t he bl ank which is devoid of the sai-d recesses is first used to

manuf acture the inner pipe (37) which is to formthe said 10 stiffening
in the | ower part of the base beam by neans of at |east one w nding turn,

and in that the procedure is thereafter continued by w nding that
part of the blank which has the said recesses on the outside of the
i nner pipe, so that an el ongate channel (50) is obtained in the area

of the top portion of the base beam the panels which have the said
recesses being included in the sides and top portion of the base beam wth
the recesses 15 coinciding in the said top portion, and in that at |east

sone of the_ winding turns are fixed to each other by adhesive neans;
inthat a dﬁék (2) is manufactured by folding a fo§ abl e deck bl ank
along fold INnes in order to fq

consi sting oéga nunber
oi n each ot her, d, on
joints between theg
cross-sectiaoeas t he

ich essentially
surface, belowt
ions (R having the sane 2 0

of par& |l el panels (5
t he underside of thegoal
panel s, parallel proj

I eCeSses—R—+Rg—ps peyns; ard iQ,LQaL§th~%‘ck is joNET g S~ nunper

of the Base bedns by neays of e _pfe61 B OMS\ on t he deck i oduced
into thd 80 N LpTD FTA)Y - 22.
Met hod accordi o Pans are

bei ng

61
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25 manufactured, the inner pipe is wound on a first inner core (84), in

that a second outer core (85) is arranged on the outside of the
shaped innﬁgo%{ﬂ@? and in that the rest of the blank is thereafter
wound on t 2 bi pe and the outer core. 23. AppaPGI/SEIS0108%: he

manuf act uri ng of base beans included in the pallet according to 3 0 any
one of Clains 1 to 16, characterized_by an inner core (84), neans for

wi nding a portion of a blank (gﬁ of foldable material pn the inner
core, an outer core (85 Qeans » for arr‘g.ngi pg. L he outgrjcore on the

material whi ch has doeg § on dbe inner caog WO Ol 1852
PCT/ SE95/ 01089 - -
wi nding the rest oft hl :

17 qum means for

he material which
has been wound rc% j at |@Bst some ofthe
wi nding turns to e’ outer]ore, and neans

for renmoving the finished base core.
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