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ond sheets so that said first legs are each secured at their free edges to
the free edge of a separate This invention relates to an expandable, col-
fold of said second sheet. lapsible product for use as a window shade and
Such a method can be far more economical to methods and apparatus used in
the manufacture   5   be carried out and allows for great versatility in
the thereof.                                           final construction
of the product. Known products of this type generally com-        Depending
on the form of structure which it is prise folded sheets with selected
folds connected  intended to provide, each fold of the first sheet to
provide an elongated hollow channel. For exam-  may be so modified as to
form a first leg or certain ple, US-A-4 450 027 shows a honeycomb material
10  of the folds of the first sheet may be creased to wherein a plurality
of elongate tubes are stacked  provide second transverse crease pleats
between on top of each other and secured by adhesive to    and alternating
with the first leg in a preselected provide a hollow window cover.
order. If this is done, the second pleats formed in Similar products are
shown in US-A-4 603 072   the first sheet may be given a lesser height than
and 4 631 108. Another type of construction which   15  the first legs
formed in the first sheet and this may produces a hollow article is shown
in US-A-4 685   be used in one of two ways as will be explained 986 wherein
two folded sheets are secured to-      below. At least certain of the folds
of the second gether at selected creases to produce the final    sheet may
be creased to provide a plurality of product. Other disclosures of
honeycomb struc-      second transverse creases pleats projecting to the
tures may be found in US-A-4 631 217, 4 676 855,  20  other side of the
second sheet. It will be appre- 4 677 012 and 4 677 013. In US-A-4 625 786,
two    ciated that not all of the folds of the second sheet folded sheets
are secured together along the faces  may be so creased but, in one
construction, each of selected folded portions to produce the hon-    fold
of the second sheet is creased to provide a eycomb structure.
second creased pleat. The structure of a honeycomb product is im-  25    In
a similar way to the first sheet, at least portant with respect to the
methods and apparatus  certain of the folds of the second sheet may be
required for its manufacture. US-A-4 685 986 (EP-  modified by securing
parts of the folded material A-227 247) describes a manufacturing technique
together to form second legs and, when said first wherein folded sheets of
material are advanced     and second sheets are combined, said second legs
toward each other while a centrally-located appara-  30   may each be
secured to a separate fold of the first tus attached selected creases of
the two sheets to  sheet. hold the sheets together and produce the product.
The second legs may be utilized in a number US-A-4 450 027 shows another
technique which is    of different ways. For example, the second legs to
produce a single elongate tube which is wound   can be attached to the
second transverse pleats in around itself after adhesive is applied to
provide an   35  the first sheet. Alternatively, they can be attached
oblong coil of the hollow tubular element. The ends  to first legs of the
first sheet, in either event for- of the coil are then cut off leaving the
centre    ming the separation between two adjacent trans- sections as the
finished product.                  verse cells. It will be appreciated that
the free edge According to one aspect of the present inven-   of a first
leg or a second leg can contact the free tion, there is provided a method
of manufacturing   40  edge of the second leg or a first leg respectively,
an integral expandable, collapsible product having  or the free edge of a
crease on the other sheet, or a row of parallelly arranged, transversely
extending  indeed simply an uncreased fold of the other sheet. hollow cells
therein, comprising the steps of folding  In any of these arrangements,
however, the separa- a first and a second sheet of flexible material to
tion between the two cells is formed by two thic- provide a plurality of
first transverse creased pleats  45  knesses of sheet material only.
therein, said first pleats projecting to one side of  It is also
contemplated that the second trans- the first sheet and to one side of said
second     verse pleats in the second legs of the second sheet,
respectively, folding the first sheet and the  sheet are formed alternately
in a predetermined second sheet to provide a plurality of folds therein,
order and that the second pleats should be given a each of said folds
projecting to the other side of  so  lesser height than the second legs.
said first sheet and said second sheet respectively   The folds may be
modified to produce the between two of said first transverse creased
pleats,  legs, by placing the line of adhesive in the folds modifying at
least certain of the folds of the first  and pressing the parts together.
The step of secur- sheet by securing parts of said folded material    ing
the legs may comprise placing a line of adhe- together to form first legs,
positioning said first and  55  sive along the contact line of a first or
second leg second sheets, so that the other side of said first  and/or
along the relevant line of the other sheet sheet faces the other side of
said second sheet,   and heating the line with adhesive. If the adhesive
and characterised by combining said first and sec-  is a hot melt adhesive,
the step of heating may 2    



3                 EP 0 305 092 B1                    4 comprise irradiating
the adhesive with an elec-    engaging respective first pleats in each of
said first tromagnetic radiation, preferably with a laser beam  and second
sheets and for establishing a predeter- forming a line of the adhesive. The
first and second  mined relative position between said first and sec-
sheets may be identical and consist of pieces of   ond sheets, means for
positioning respective pro- one and the same sheet of material manufactured
5   jections, legs and pleats in each of said first and by the same machine
or machines and it is also     second sheets in a predetermined relative
position, possible that, while they are cut from one sheet,  and means for
placing a line of adhesive on the the first and second sheets are
oppositely posi-   edges of said projections and/or legs to secure tioned
in mirror-like fashion, with the first and sec-  said first and second
sheets together, characterised ond legs facing each other either in aligned
or  10  by means securing the edges of the legs of one offset positions at
the location where the first and  sheet to the edges of the legs or
projections on the second sheets combine and are mutually secured.    other
sheet. According to another aspect of the present         The invention
also proposes apparatus as de- invention, there is provided an expandable,
collaps-  fined above for controlling the feed of a sheet of ible product
e.g. for forming a window covering and   15   material and which further
comprises two laterally having an integral row of parallelly arranged,
trans-  spaced support posts, a toothed rack on each post, verse, hollow,
cross-sectionally closed cells, com-  first and second carriages each
mounted on a prising continuous first and second sheets, each   respective
post for movement along said posts, a sheet having a plurality of first
transverse creased  shaft connecting said carriages, said shaft having
pleats on one side of the sheet and a plurality of  20  pinions at opposite
ends for engaging respective transverse continuous projections on the other
side  ones of said racks, and roller means for engaging of the sheet, at
least some of the projections on at  said material and applying tension
thereto. least one sheet being in the form of folds, part of   Also
contemplated is apparatus as defined said folds being secured together to
form legs,    above which for gluing two articles together com-
characterised in that said first and second sheets  25  prises hot melt
adhesive dispensing means, track are fixedly secured together by securing
legs from  means for carrying said dispensing means, and one sheet to legs
or projections on the other at the  electromagnetic means for irradiating
hot melt ad- free edges of the legs and projections of the first  hesive
after it has been dispensed by said dispens- and second sheets along the
length thereof, so that  ing means, wherein said electromagnetic means is a
portion of the circumference of a cell, invisible  30  preferably in the
form of a laser. from the front or back of the finished product and     In
order that the invention may more readily be common to two immediately
adjoining cells, com-    understood, the following description is given,
prises at any point two layers of a single sheet   merely by way of
example, reference being made material, formed by doubling said sheet
material   to the accompanying drawings, in which:- back on itself and
securing it together.      35      Figure 1 is a schematic view of one
method for For the best visual effect, the first and second  assembling one
form of product in accordance sheets are preferably made from an opaque or
with the invention; semi-opaque material.
Figure 2 is a schematic diagram of a mecha- The invention further
contemplates apparatus      nism for securing two sheets of pleated
material for providing an expendable collapsible product as   40    to form
a product in accordance with the inven- defined above. motions whereby said
pleats of two    tion; different heights are formed.
Figure 3 is a side view of a material-feeding The means for controlling the
motion of the       apparatus in accordance with the invention; pleat bar
may comprise a cam having differently      Figure 4 is a side view of a
tensioning apparatus sized lobes thereon and heater means may be   45
shown in Figure 3; provided for heating the material, these including a
Figure 5 is a schematic diagram of a pleating bottom discharge heater for
heating the lower sur-   machine in accordance with the invention; face of
the material after it has been pleated and    Figure 6 is a schematic
perspective of a portion this may be in the form of a flat stone e.g. of
of the pleating machine shown in Figure 5; granite.
50     Figure 7 is an end view of a machine for modify- According to yet
another aspect of the inven-     ing the pleated fabric in accordance with
the tion, there is provided apparatus for combining first  invention; and
second sheets of material transversely pleated    Figure 8 is an end view
of an adhesive applying and having projections, some of which, on at least
apparatus for use with the apparatus of Figure 7; one sheet are formed as
folds, the parts of which   55  Figure 9 is an end view of a machine for
secur- are secured together to form legs, said apparatus     ing two sheets
together using the process comprising means for advancing said first and
sec-   shown in Figure 2; ond sheets towards each other, indexing means for
Figure 10 is a front view of a preferred glue- 3    



5                 EP 0 305 092 B1                    6 applying apparatus
with the machine of Figure    creases 14, but not as long as in Figures 11
and 9; and                                           12, and the longer
second creases 17 are all modi- Figures 11 to 13 are each a schematic
cross-    fied to form first and second legs 20 which are of section of
several embodiments of expansible,    the same length as each other and
abut in the collapsible product according to the invention.  5   centre.
Figure 1 is a schematic diagram of a method        It will observed that in
each of these construc- for forming an expansible, collapsible product 2 in
tions the separation between two adjacent cells accordance with the
invention. The product is      formed by two thicknesses of sheet material
over formed by the combination of two sheets of opaque  the full length of
this separation. or semi-opaque fabric, and these sheets are sup-  10
Figure 2 is a schematic enlargement of the plied from rolls 4 and 6 at
opposite ends of an    indexing and joining operation carried out in ma-
assembly for manufacture of the expansible col-    chine 26. Indexing jaws
28 and 30, shown only lapsible product 2. A first sheet of fabric 8 from
roll  schematically, are placed on opposite sides of a 4 and a second sheet
of fabric 10 from roll 6 are  gap into which modified sheets 8 and 10 are
fed. preferably subjected to identical treatments so that  15  Jaws 28 and
30 perform an indexing function two substantially identical sheets are
combined to  whereby the creases in sheets 8 and 10 are produce the product
2. It will be appreciated, how-  aligned. Then, a plate which viii be
described more ever, that other products may be manufactured by
thoroughly with respect to Figure 9 engages a subjecting sheets 8 and 10 to
different treatments  loose leg 20 and moves it into position adjacent a
and that a product similar to the product produced   20  shorter second
crease 16 such as shown at 32 in by the method of Figure 1 may be made by
Figure 2, and a cementing operation takes place to combining two sheets
which have been subjected    join the end of leg 20 to the crease 32. to
different treatments.                               With reference to
Figure 3, the preferred ap- The first sheet 8 and the second sheet 10 are
paratus for supplying material will be described. A passed through pleating
machines 22 and 12 re-  25  roll 6 of material 10 is supported on an axle
35 spectively, these providing first pleats 14 on one  mounted on a stand
34. A movable carriage 36 is side of each sheet, and second pleats 16, 17
on    mounted on a post 38, and an identical laterally the other side of
each sheet. The pleats 17 are    spaced structure is on an opposite side of
the formed to be longer than the pleats 16 (see Figure  apparatus but
cannot be seen in Figure 3, because 11). Preferably, fabric 10 is a
polyester which main-  30  they are directly behind the carriage 36 and the
tains a crease when folded in the presence of heat,  part 38 which can be
seen. Material 10 is fed from and this process will be described more fully
be-  roll 6 over a roller 40, under a roller 54 (Figure 4) low. After the
pleating operation, sheet 10 is     mounted between the two carriages 36,
and over a passed through a modifier 18 and sheet 8 through   second roller
42. The material is then passed under a modifier 24, to modify the second
pleats 17 to  35  a roller 44 for providing a repair walkway, and the
provide legs 20. The process for forming legs 20   material is then
directed into a pleater which will be will be described more fully below,
but at this point  described with respect to Figures 5 and 6. it may be
noted that legs 20 are formed by secur-      Rotation of roll 6 is
controlled by a motor 45 ing two parts of the larger pleats together.
which includes a geared shaft which engages a The pleated and modified
sheets 8 and 10 are  40  gear on the axle 35 supporting the roll of fabric.
combined in an indexing and joining machine 26,    Carriage 36 is provided
with a predetermined and the finished product 2 exits downwardly.
weight which will in turn place a predetermined Figures 12 to 15 show
modified structures of   tension on sheet 10. As the material is fed into
the the expansable collapsible product of the invention,  pleating machine,
carriage 36 moves upwardly be- which can be made by relatively minor
alterations   45  cause motor 44 prevents rotation of roll 6 during to the
method and apparatus described. While in    this period. When carriage 36
reaches an upper- Figures 1, 2 and 11, alternate second creases 17   most
position, a sensor 46 causes motor 44 to are made larger than the other
second creases 16,  allow roll 6 to unwind, thus allowing movable car- for
both of the sheets 8 and 10, in Figure 12, all of  riage 36 to move
downwardly. When carriage 36 the second creases 17 of the first sheet 8 are
50  reaches the bottom of post 38, sensor 48 is ac- made larger than all of
the second creases 16 of   tivated, and motor 44 is instructed to secure
roll 6 the second sheet 10. These second creases 17 are   from further
rotation. It will be appreciated that this modified to form first legs 20,
as before, but none  operation maintains a constant tension on sheet 10 of
the shorter creases 16 of the second sheet 10   which allows the subsequent
operations to be ac- are modified.                                 55
curately controlled. In the construction shown in Figure 13, all of     A
unique feature of the mechanism shown in the second creases 17 of the first
sheet 8 and of  Figure 3 is shown more clearly in Figure 4. The the second
sheet 10 are made longer than the first  two carriages 36 have mounted
thereon three roll- 4    
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rollers engage the respective post 38  pleating bar 60 may be seen with
more clarity in to allow smooth, even movement of carriage 36      Figure
6. Folds 17 are taller than folds 16, the along post 38. A shaft 52 extends
across the width  smaller folds 16 being formed by shorter rearward of the
feeding apparatus to the other carriage and  movements of pleating bar 60
and the taller folds carries the roller 54, which is mounted for free   5
17 being formed by larger rearward movements rotation about shaft 52 and
also extends substan-  pleating bar 60. tially across the width of the
feeding apparatus.     The preferred material to be pleated is a poly-
Sheet 10 passes under roller 54 as shown in Figure  ester material which is
capable of heat-setting. 3. A gear (not illustrated) is fixed to each end
of  Thus, a front heater 80 is provided to heat the shaft 52 and engages a
toothed rack 56 which is  10   material 8 and 10 prior to being folded, and
top secured on each post 38; the racks are adjusted so  discharge heater 82
and bottom discharge heater that the teeth are in level alignment. Thus,
carriage  84 are placed in the discharge region to provide 36 on one side
of the material feeding appartatus  additional heat at the locations of the
creases to set moves exactly in the same manner as does the
thoroughly the folds in the material. similar carriage on the opposite side
of the material  15  It is desirable that the folds have straight feeding
apparatus. This causes the material 10 to  crease lines, and in the
preferred embodiment, a be fed evenly into the pleater.
plate 86 is used between the bottom discharge The pleater 12 (which is a
mirror image of      heater and the lower surface of the folded material
pleater 22) will be described with respect to Fig-  to transmit heat to the
material. This plate is prefer- ures 5 and 6. Material 10 is directed into
the   20  ably a piece of granite approximately 25 mm thick pleating
machine by passing over a roller 58, is fed  which, it has been discovered,
provides a flat, non- under a pleating bar 60, and is held by a knife
warping surface with a high heat capacity which edge 62. The pleating bar
60 is caused to recipro-  delivers exceptional results in the pleating
process. cate by the motion of a plate 64 which is con-        After the
material has been pleated as shown nected to the pleating bar 60 by a link
66. A slot 68   25  in Figure 6, it is subjected to a modifier 18, 24
permits adjustment of the location of the link with  which produces legs
20. A preferred form of a respect to plate 64. The general use of a
pleating  modifier is shown in Figure 7. Pleated material 8 or bar 60 to
cooperate with knife edge 62 to form     10 is fed into the modifier by
drive rollers 88, which pleats is known in the art, and the apparatus shown
have elongate plates 90 for engaging folds of the in Figure 5 is a
modififcation of a pleating machine   30   material being fed. This allows
the material to be manufactured by Enguda of Taiwan.                  fed
into the machine with great precision so that Sheet 10 passes under
pleating bar 60 and      individual folds 17 may be modified. The passage
engages a part of the bar so that as the pleating  of material 10 around
rollers 88 is shown only bar moves forwardly toward knife edge 62, sheet
schematically in Figure 7. After leaving rollers 88, 10 is folded upwardly,
such as at 70 to form a fold  35  the material 10 passes around rollers 92
and is or pleat. As pleating bar 60 moves closer to knife  then fed into a
modifying apparatus 18, which, as edge 62, fold 70 becomes tightly
compressed to     shown in Figure 8, includes a vacuum box 96 and make a
straight crease. Then, knife edge 62 moves  a pair of jaws 98 and 100.
Material is fed into the upwardly to allow the fold to move to the far side
of  gap between opened jaws 98 and 100 by the knife edge 62, pleating bar
60 moves in a rearward  40  rollers, and when a large fold 17 is in
location direction and then moves toward knife edge 62      between the
jaws 98 and 100, a vacuum is applied again to create a subsequent fold. As
shown, the   to the vacuum box 96 to pull the fold into the pleating
machine provides folds of alternately vary-  desired location between the
jaws. Then, a glue ing heights so that legs 20, as described with
dispenser 99 is activated to deposit a line of hot- respect to Figure 1, 2
and 11 may be provided.  45   melt adhesive 101 in a predetermined location
in- The prior art machine is modified to nclude a   side the fold 17. After
the glue has been deposited, cam 72 having lobes 74 and 76 thereon. When
and before it cools, jaw 100 is caused to pivot by taller lobe 74 engages
cam follower 78 on plate 64,  actuator 102 whereby it presses two parts of
fold pleating bar 60 is caused to make a large rearward  17 together until
adhesive 101 cools. Then, rollers motion, thus creating a large fold during
the for-  50  88 and 92, and other rollers in the system, are ward motion.
When cam follower 78 engages a        activated to advance the sheet until
a subsequent shorter lobe 76, pleating bar 60 moves a shorter   large fold
17 is placed in the gap between jaws 98 distance rearwardly and thus forms
a shorter fold  and 100, and the process continues. After this during the
forward motion.                         operation, legs 20 described with
respect to Fig- It will be appreciated that cam plate 72 causes   55  ures
1 and 2 have been formed. rearward motions of pleating bar 60 of different
Figure 7 shows a preferred orientation of glue lengths to provide pleats of
different heights.    dispenser 99 as being mounted on a mounting The end
product of the described motions of     plate 104 which is in turn
supported by bearings 5    
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rails 108. A motor is then ac-    of the end of leg 20 and the crease 32 to
provide a tivated to drive mounting plate 104 and glue dis-  butt joint
between the two. The glue is applied by penser 99 in a linear direction
along the fold 17 to  an apparatus shown schematically at 134 of Figure
deposit the line of glue 101.                      9, and the preferred
gluing apparatus is shwon in A preferred arrangement is shown in Figure 8
5   more detail in Figure 10. wherein the glue dispenser 97 is carried by a
With reference to Figure 10, a glue head 136 movable plate 110 of a linear
motor 112, the use of  includes a nozzle 138 for dispensing glue, and which
is highly advantageous because of its lack of  head 138 is carried by a
movable plate 140 of a vibration and its high speed. By the use of the
linear motor 142. A guide rail 144 of the linerar apparatus shown in Figure
8, a straight line of  io   motor extends across the machine shown in
Figure adhesive 101 is rapidly placed in the desired loca-  9, whereby glue
nozzle 138 is caused to move tion between the parts of fold 17.
along and directly above the joint between leg 20 After the sheet 10 has
emerged from the gluing  and crease 32. A line of adhesive is deposited at
station, it passes around subsequent rollers 114  that connection to secure
the two parts together. which direct it to an indexing and joining machine
15  A beam 146, preferably from a 2000 watt car- 26. As shown in Figure 8,
the second sheet 10 is   bon dioxide laser is directed onto a mirror 148
directed into the indexing and joining machine from  which is carried by
movable plate 140 along with the right, and the first sheet 8 is directed
into the  glue head 136. Beam 146 is passed through an machine from the
left. Arms 116 and 118, which     anamorphic lens system 150 to form a
linear focal are generally U-shaped in plan, are pivotally moun-  20  line
152 on the line of glue laid down by nozzle ted for rotation about
respective pivots 120 and   138. By spreading the beam out along the glue
line 122. As the sheets 8 and 10 are advanced through  to a width of
approximately 25 to 50 mm, a large the indexing and joining apparatus, arms
116 and   amount of energy can be transmitted to the glue 118 are raised to
allow the material to be ad-     without damaging the material. vanced.
Indexing jaws 124 and 126 engage respec-  25  The heating caused by the
irradiation of the tive pleats of sheets 8 and 10 to position the     glue
line 'drives' it into the material, thus ensuring sheets accurately with
respect to each other where-  a secure attachment of leg 20 to crease 32.
by a leg 20 may be secured to a crease 32 as described above with respect
to Figure 2. After the  Claims jaws 124 and 126 have accurately positioned
the   30 two sheets, one of the arms 116 or 118 is pivoted  1. A method of
manufacturing an integral expand- downwardly to a position as shown in
Figure 9          able, collapsible product having a row of paral- whereby
a leg 20 is engaged and held in a position     lelly arranged, transversely
extending hollow wherein its remote end abuts a crease 32. During
cells therein, comprising the steps of folding a this operation, the other
arm is in a raised position,  35  first and a second sheet (8,10) of
flexible ma- the other arm being pivoted downwardly during the      terial
to provide a plurality of first transverse next operation in sequence,
while the first arm is    creased pleats (14) therein, said first pleats
raised. In this manner, the alternate legs are al-    (14) projecting to
one side of the first sheet (8) temately pressed into the proper position
by arms     and to one side of said second sheet (10), 116 and 118
operating in sequence. The arms are  40   respectively, folding the first
sheet and the preferably  pneuamtically  operated, but other        second
sheet to provide a plurality of folds mechanisms may be employed.
(16,17) therein, each of said folds projecting to Jaws 124 and 126 are
controlled by cams 128        the other side of said first sheet (8) and
said and 130, only one pair of the cams being shown in     second sheet
(10) respectively between two of Figure 9. These cams operate two
mechanisms,  45      said first transverse creased pleats (14), modi- one
of which carries a jaw 124 or 126. A first cam    fying at least certain of
the folds (17) of the 130 causes a jaw mounting block 132 to move
first sheet (8) by securing parts of said folded outwardly, while the
second cam 128 causes the         material together to form first legs
(20), posi- jaw to pivot with respect to the mounting block 132.  tioning
said first and second sheets, so that the Thus, the jaw 124 or 126 moves in
a somewhat  so       other side of said first sheet faces the other
elliptical path so that it engages individual creases  side of said second
sheet, and characterised of the sheets 8 and 10 to bring the sheets into a
by combining said first and second sheets so desired alignment.
that said first legs (20) are each secured at As noted, when the sheets are
in the desired       their free edges to the free edge of a separate
alignment, an arm 116 or 118 pivots downwardly to  55  fold (16,20) of said
second sheet. urge leg 20 into a position such that one end of leg 20 is
immediately adjacent a crease 32. Then, a    2. A method according to claim
1, wherein each line of hot-melt adhesive is placed at the junction   fold
(17) of the first sheet is so modified as to 6    
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* 106 which engage rails 108. A motor is then ac-    of the end of leg 20
and the crease 32 to provide a tivated to drive mounting plate 104 and glue
dis-  butt joint between the two. The glue is applied by penser 99 in a
linear direction along the fold 17 to  an apparatus shown schematically at
134 of Figure deposit the line of glue 101.                      9, and the
preferred gluing apparatus is shwon in A preferred arrangement is shown in
Figure 8   5   more detail in Figure 10. wherein the glue dispenser 97 is
carried by a         With reference to Figure 10, a glue head 136 movable
plate 110 of a linear motor 112, the use of  includes a nozzle 138 for
dispensing glue, and which is highly advantageous because of its lack of
head 136 is carried by a movable plate 140 of a vibration and its high
speed. By the use of the    linear motor 142. A guide rail 144 of the
linerar apparatus shown in Figure 8, a straight line of  io   motor extends
across the machine shown in Figure adhesive 101 is rapidly placed in the
desired loca-  9, whereby glue nozzle 138 is caused to move tion between
the parts of fold 17.                 along and directly above the joint
between leg 20 After the sheet 10 has emerged from the gluing  and crease
32. A line of adhesive is deposited at station, it passes around subsequent
rollers 114   that connection to secure the two parts together. which
direct it to an indexing and joining machine   15  A beam 146, preferably
from a 2000 watt car- 26. As shown in Figure 8, the second sheet 10 is
bon dioxide laser is directed onto a mirror 148 directed into the indexing
and joining machine from  which is carried by movable plate 140 along with
the right, and the first sheet 8 is directed into the  glue head 136. Beam
146 is passed through an machine from the left. Arms 116 and 118, which
anamorphic lens system 150 to form a linear focal are generally U-shaped in
plan, are pivotally moun-  20  line 152 on the line of glue laid down by
nozzle ted for rotation about respective pivots 120 and   138. By spreading
the beam out along the glue line 122. As the sheets 8 and 10 are advanced
through  to a width of approximately 25 to 50 mm, a large the indexing and
joining apparatus, arms 116 and   amount of energy can be transmitted to
the glue 118 are raised to allow the material to be ad-     without
damaging the material. vanced. Indexing jaws 124 and 126 engage respec-  25
The heating caused by the irradiation of the tive pleats of sheets 8 and 10
to position the     glue line 'drives' it into the material, thus ensuring
sheets accurately with respect to each other where-  a secure attachment of
leg 20 to crease 32. by a leg 20 may be secured to a crease 32 as described
above with respect to Figure 2. After the  Claims jaws 124 and 126 have
accurately positioned the   30 two sheets, one of the arms 116 or 118 is
pivoted  1. A method of manufacturing an integral expand- downwardly to a
position as shown in Figure 9          able, collapsible product having a
row of paral- whereby a leg 20 is engaged and held in a position     lelly
arranged, transversely extending hollow wherein its remote end abuts a
crease 32. During       cells therein, comprising the steps of folding a
this operation, the other arm is in a raised position,  35  first and a
second sheet (8,10) of flexible ma- the other arm being pivoted downwardly
during the      terial to provide a plurality of first transverse next
operation in sequence, while the first arm is     creased pleats (14)
therein, said first pleats raised. In this manner, the alternate legs are
al-    (14) projecting to one side of the first sheet (8) ternately pressed
into the proper position by arms     and to one side of said second sheet
(10), 116 and 118 operating in sequence. The arms are  40    respectively,
folding the first sheet and the preferably  pneuamtically  operated, but
other         second sheet to provide a plurality of folds mechanisms may
be employed.                            (16,17) therein, each of said folds
projecting to Jaws 124 and 126 are controlled by cams 128        the other
side of said first sheet (8) and said and 130, only one pair of the cams
being shown in      second sheet (10) respectively between two of Figure 9.
These cams operate two mechanisms,  45       said first transverse creased
pleats (14), modi- one of which carries a jaw 124 or 126. A first cam
fying at least certain of the folds (17) of the 130 causes a jaw mounting
block 132 to move            first sheet (8) by securing parts of said
folded outwardly, while the second cam 128 causes the         material
together to form first legs (20), posi- jaw to pivot with respect to the
mounting block 132.  tioning said first and second sheets, so that the
Thus, the jaw 124 or 126 moves in a somewhat  50       other side of said
first sheet faces the other elliptical path so that it engages individual
creases  side of said second sheet, and characterised of the sheets 8 and
10 to bring the sheets into a      by combining said first and second
sheets so desired alignment.                                    that said
first legs (20) are each secured at As noted, when the sheets are in the
desired       their free edges to the free edge of a separate alignment, an
arm 116 or 118 pivots downwardly to  55  fold (16,20) of said second sheet.
urge leg 20 into a position such that one end of leg 20 is immediately
adjacent a crease 32. Then, a    2. A method according to claim 1, wherein
each line of hot-melt adhesive is placed at the junction    fold (17) of
the first sheet is so modified as to 6    
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form a first leg (20).                             ond leg (20) to the
creased edge of an op- posite side pleat (16) of said first sheet. 3. A
method according to claim 1, wherein certain other of the folds (16) of
said first sheet are  12. A method according to claim 5, or any claim
creased to provide second transverse creased   5   appendant thereto,
wherein each first leg is pleats between and alternating with the first
secured to the second sheet by securing the legs (20). in preselected
order.                   free edge of said first leg (20) to the creased
edge of an opposite second plat (16) of said 4. A method according to claim
3, wherein the          second sheet. second pleats (16) formed in said
first sheet  10 are given a lesser height than the first legs (20)  13 A
method according to claim 7, 8, 9 or 10, formed in said first sheet (8).
wherein each first or second leg (20) is se- cured to the other sheet by
securing the free 5. A method according to any preceding claim,
edge of said first or second leg (20) to the free wherein at least certain
of folds (16,17) of the   15  edge of an opposing leg (20) of said other
second sheet (10) are creased to provide a         sheet. plurality of
second transverse creased pleats projecting to the other side of said
second    14. A method according to any preceding claim, sheet.
wherein said step or steps of modifying said 20      folds comprises
placing a line of adhesive in 6. A method according to claim 5, wherein
each         said folds (17) and pressing said parts to- fold (16) of the
second sheet (10) is creased to   gether. provide a second creased pleat.
15. A method according to any preceding claim, 7. A method according to any
one of claims 1 to  25    wherein the step of securing comprises placing 5,
wherein at least certain of the folds (17) of   a line of adhesive along
the contact line of a the second sheet (10) are modified by secur-
first or second leg and/or along the relevant ing parts of said folded
material together to      contact line of the other sheet and heating said
form second legs (20) and, when said first and     line(s) of adhesive.
second sheet are combined, said second legs   30 (20) each being secured to
a separate fold (16)  16. A method according to claim 15, wherein said of
said first sheet (8).                           adhesive is a hot-melt
adhesive and said step of heating comprises irradiating said adhesive 8.  A
method according to any one of claims 1 to        with electromagnetic
radiation preferably with a 4, wherein each fold (17) of the second sheet
35  laser beam forming a line on said adhesive. (10) is modified by
securing parts of said fol- ded material together to form second legs
17. A method according to any preceding claim, (120) and, when said first
and second sheets       wherein the first and second sheets are iden- are
combined, said second legs (20) are each       tical and consist of pieces
of one and the secured to a separate fold (16) of said first  40  same
sheet of material manufactured with the sheet (8).
same machine or machines. 9. A method according to claim 7, when appen-
18. A method according to claim 7 or 8, or any dant to claim 5, wherein the
second transverse     claim appendant thereto, wherein the first and
creased pleats (16) and the second legs (20)  45   second sheets are both
cut from one sheet of of the second sheet (10) are formed alter-
material, wherein the first and second sheet nately, in a preselected
order.                    are oppositely positioned in mirror like fashion,
with the first and second legs facing each 10. A method according to claim
9 or to claim 7,       other either in aligned or in offset-position at
when appendant to claim 5, wherein second   50     the location where the
first and second sheets pleats (16) formed in said second sheet (10)
are combined and mutually secured. are given a lesser height than the
second legs (20).                                          19. An
expandable, collapsible product e.g. for for- ming a window covering and
having an integral 11. A method according to any one of claims 7, 8,  55
row of parallelly arranged, transverse, hollow, 9 or 10, when appendant to
claim 3, wherein        cross-sectionally closed cells, comprising con-
each second leg (20) is secured to the first       tinuous first and second
sheets (8,10), each sheet by securing the free edge of said sec-
sheet having a plurality of first transverse 7    
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* creased pleats (14) on one side of the sheet     23. An expandable
collapsible product according and a plurality of transverse continuous
projec-    to any one of claims 19 to 22, wherein said tions (16,17) on the
other side of the sheet, at    first and second sheets are formed of opaque
least some of the projections on at least one       or semi-opaque
material. sheet being in the form of folds (17), part of   5 said folds
being secured together to form legs  24. A retractable shade comprising one
or two end (20), characterised in that said first and second   rails,
operating means and expandable and sheets (8,10) are fixedly secured
together by       collapsible shade product according to any securing legs
(20) from one sheet to legs (20)      one of claims 19 to 23. or
projections (16,17) on the other at the free   10 edges of the legs and
projections of the first   25. Apparatus for combining first and second and
second sheets along the length thereof, so      sheets (8,10) of material
transversely pleated that a portion of the circumference of a cell,
and having projections (16,17), some of which, invisible from the front or
back of the finished    on at least one sheet are formed as folds (17),
product and common to two immediately ad-   15      the parts of which are
secured together to form joining cells, comprises at any point two layers
legs (20), said apparatus comprising means for of a single sheet material,
formed by doubling      advancing said first and second sheets to- said
sheet material back on itself and securing     wards each other, indexing
means (124,126) it together.                                        for
engaging respective first pleats (14) in each 20      of said first and
second sheets (8,10) and for 20. An expandable collapsible product
according         establishing a predetermined relative position to claim
19, wherein the legs (20) are situated     between said first and second
sheets, means between each pair of adjacent first pleats (14)     (116,118)
for positioning respective projections, of both sheets, the free edge of
each leg (20)      legs and pleats in each of said first and sec- of the
first sheet (8) being secured to the free   25  ond sheets in a
predetermined (16) relative edge of a leg (20) of the second sheet (10),
position, and means (138-144) for placing a the joined legs forming the
common portion of       line of adhesive on the edges of said projec- the
circumference of two adjacent cells.            tions (16) and/or legs (20)
to secure said first and second sheets together, characterised by 21. An
expandable collapsible product according   30    means securing the edges
of the legs of one to claim 19, wherein the legs of the first sheet
sheet to the edges of the legs or projections (8) are arranged alternately
with the first pleats  on the other sheet. (14), the projections (16) of
the second sheet (10) are in the form  of second transverse       26.
Apparatus according to claim 25, wherein said creased pleats arranged
alternately with the   35   indexing means comprises first and second first
pleats (14), the free edges of the legs       elongate plates (124,126)
adapted to be re- (20) of the first sheet (8) being secured to the
ceived in a respective pleat (14) of said first peaks of the second pleats
(16) of the a sec-       and second sheets (8,10) and control means, ond
sheet (10), these legs forming the com-         e.g. comprising two cams
(128,130), for caus- mon portion of the circumferences of two adja-   40
ing the outer edge of each of said plates to cent cells.
move in an arc, whereby each of said plates engages a respective said first
pleat (14), 22. An expandable collapsible product according         moves
said first pleat to said predetermined to claim 19, wherein the projections
of the first   position, moves away from said first pleat to and second
sheet (8,10) are in the form of  45      release said first pleat, and
moves upwardly to second transverse creased pleats (16) and
engage a subsequent first pleat. legs (20), said legs (20) having a greater
height than the second pleats (16) and being alter-     27. Apparatus
according to claim 25 or 26, wherein nately arranged with the second pleats
in           said means for positioning comprises two elon- preselected
order, the free ends of the legs   50   gate, pivotally-mounted flaps
(116,118) for en- (20) of the first sheet (8) being secured to the
gaging the top of a said projection (16) to peaks of the second pleats (16)
of the second       position said projection. sheet (10), the legs (20) of
the second sheet (10) being joined in the same way with the      28.
Apparatus according to claim 25, 26 or 27, second pleats (16) of the first
sheet (8), the   55  wherein said means (138-144) for placing a alternating
legs from  the first and second         line of adhesive comprises a
hot-melt adhesive sheets forming the portions of the circumfer-
nozzle (138) and track means (144) preferably ence of the common cell.
operated by a linear motor (142) for moving 8   
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M  S * said nozzle across said first and second            piece of
material, jaw means (98,100) for re- sheets.
ceiving said fold (17) and for pressing said parts together and adhesive
applying means 29. Apparatus according to claim 28 and further         (99)
for pressing adhesive in said fold before comprising means (144-150) for
heating said    5    said jaw means presses said parts together. adhesive
after it has been despatched from said nozzle, said heating means
preferably       36. Apparatus according to claim 35, wherein said
comprising means for directing a beam (146)         jaw means comprises
vacuum means (96) for of radiation onto said adhesive.
applying a pressure differential to said fold to 10      urge said fold
into said jaw means. 30. Apparatus according to claim 29, wherein the means
for directing a beam (146) of radiation   37. Apparatus according to claim
35 or 36, wherein is a mirror (148) carried by the track means        said
adhesive means comprises a nozzle (99) (144).
mounted on a track means (108) for laying a 15      line of hot-melt
adhesive, said track means 31. Apparatus according to claim 28, 29 or 30,
preferably comprising a linear motor (112). wherein the track means (144)
carries said nozzle (138), and the heating means com-        38. Apparatus
according to any one of claims 25 prises electromagnetic means (146-150)
for ir-      to 37, further comprising means for controlling radiating hot
melt adhesive after it has been   20  the feed of the sheet material,
comprising two dispensed by the nozzle, wherein said elec-
laterally spaced support posts (38), a toothed tromagnetic means is
preferably in the form of      rack (56) on each post, first and second
car- a laser.                                            riages (36) each
mounted on a respective post for movement along said posts, a shaft (52)
32. Apparatus according to any one of claims 25   25    connecting said
carriages, said shaft having to 31, further comprising apparatus for
provid-     pinions at opposite ends (50) for engaging ing the transverse
pleats and projections of at     respective ones of said racks, and roller
means least two different heights in said sheets, said    for engaging said
material and applying ten- apparatus comprising knife edge means (62)
sion thereto. extending across said material (10), pleat bar  30 means (60)
for engaging said material and        Revendloations urging said material
against said knife edge means during a forward motion of said pleat      1.
Procedd pour fabriquer un produit extensible bar to form a pleat, and means
(64-74) for          repliable en un seul tenant comportant une controlling
the motion of said pleat bar means,  35  rang~e de cellules creuses
s'6tendant transver- to cause said pleat bar means to move alter-
salement, disposees parallblement dans celle- natively first and second
distances from said       ci, comprenant les 6tapes consistent a plier
knife edge during rearward motions whereby          une premiere et une
seconds feuilles (8, 10) said pleats of two different heights are formed.
d'un materiau souple pour procurer une multi- 40      tude de premiers plis
fronces transversaux (14) 33. Apparatus according to claim 32, wherein said
dans celui-ci, les premiers plis (14) d6passant means for controlling the
motion of said pleat      sur un c8t4 de la premibre feuille (8) et sur un
bar comprises a cam  (72) having differently        c8t4 de la seconde
feuille (10) respectivement, sized lobes (74,76) thereon.
plier la premiere feuille et la seconde feuille 45      pour procurer une
multitude de plis (6, 17) 34. Apparatus according to claim 32 or 33,
further      dans celles-ci, chacun des plis depassant sur comprising
heater means (84) for heating said       l'autre c8t4 de la premiere
feuille (8) et de la material, said heater means including a bottom
seconds feuille (10), respectivement, entre discharge heater for heating
the lower surface      deux des premiers plis fronces transversaux of said
material after it has been pleated, said   50  (14), modifier au moins
certains des plis (17) bottom  discharge heater comprising a flat
de la premibre feuille (8) en fixant des parties stone, the stone
preferably being granite.          du matdriau plie ensemble pour former
des premibres jambes (20), positionner les premi&- 35. Apparatus according
to any one of claims 25         re et seconde feuilles, de sorte que
l'autre to 34 which further comprises apparatus for  55     c8td de la
premibre feuille fait face & l'autre securing together parts of the folds
in the         c8t6 de la seconde feuille, et caract6ris6 par sheet
material (8,10), said apparatus compris-      1'1tape'consistant a combiner
les premiere et ing means (88-92,114) for advancing said            seconde
feuilles de sorte que les premieres 9   
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1111 111 II Ifil jambes (20) sont chacune fixeos a leurs bords   10.
Proc6de solon la revendication 9 ou solon la libres au bord libre d'un pli
sdpard (16, 20) de   revendication 7, lorsque annexde a la revendi- la
seconds feuills.                                cation 5. dans lequel les
seconds plis (6) lors- que formes dans la secondo feuille (10) sont 2.
Proced6 solon la revendication 1, dans loquel   5   produits a une hauteur
moindre quo los secon- chaque p1i (17) de la premibre fouille est modi-
des jambes (20). fie d'une manibre tells a former une premibre jambe (20).
11. Procdd6 solon l'une quelconque des revendi- cations 7, 8, 9 ou 10,
lorsque annexee & la 3. Proced6 salon la revendication 1, dans lequel  7o
revendication 3, dans loquel chaque seconds cortains autres plis parmi les
plis (16) de la    jambe (20) est fixee a la premibre feuillo on premibre
feuille sont fronces pour procurer des    fixant le bord libre de la
seconds jambe (20) seconds plis fronces transversaux entre et al-     au
bord fronce d'un pli lateral opposE (16) de ternes avec les premibres
jambes (20) dans         la premibre fouille. l'ordre preselectionne.
15 12. Procddd solon la revendication 5, ou selon 4. Procede solon la
revendication 3. dans loquel      l'une quolconque des revendications
annexees les seconds plis (16) form~s dans la premibre      a cello-cl,
dans lequel chaque premibre jambe feuille sont produits a une hauteur
moindre        est fixee a la seconds feulles en fixant le bord quo les
premieres jambes (20) formdes dans la  20  libre de la promibre jambe (20)
au bord fronce premibre feuille (8).                              d'un
second pli opposE (16) de la secondo feuille. 5. Proc~dE solon l'une
quelconque des revendi- cations precedentes, dans loquel au moins      13&
Proc~dE solon la revendication 7, 8, 9 ou 10, cortains des plis (16, 17) de
la seconde feulleo  25  dans lequel chaque premibre ou secondo jam- (10)
sont fronces pour procurer une multitude      be (20) est fixes a I'autre
feulles en fixant le de seconds plis froncds transversaux depas-
bord libre de la premibre ou seconds jambe sant sur I'autre c8te de la
seconds feulleo.       (20) au bord libre d'uno jambe opposee (20) de
l'autre fouille. 6. Procede solon la revendication 5, dans lequel  30
chaque pli (16) de la seconde feulles (10) est  14. Procede solon lune
quelconque des revendi- fronce pour procurer un second pli fronce.
cations prdcedentes, dans lequel l'Etape ou les etapes consistant a
modifier les plis comprend 7. Procedd solon lune quelconque des revendi-
le fait de placer une ligne d'adhesif dans les cations 1 a 5. dans loquel
au moins certains   95  plis (17) et presser les parties ensemble. des plis
(17) de la seconds feulles (10) sont modifies en fixant les parties
ensemble du     15. ProcddE solon l'une quelconque des revendi- materiau
pli6 pour former des secondes jam-        cations  prdcddentes, dans
lequel I'etape bes (20) et lorsque les premibre et seconds
consistant & fixer comprend le placement feuilles sont combinees, les
secondes jambes   4o  d'une ligne d'adhesif suivant la ligne de (20) sont
chacunes fixees & un pli separe (16)     contact d'une premibre ou d'une
seconds jam- de la premibre feulleo (8).                        be etlou
suivant la ligne de contact concern~e de l'autre feuillo et chauffer la ou
les ligne(s) 8. Procedd solon l'une quelconque des revendi-
d'adhesif. cations 1 a 4, dans lequel chaque pli (17) de la  45 seconds
feuille (10) est modifie on fixant les  16. Procdde solon la revendication
15, dans lequel parties ensemble du materiau pli6 pour former
I'adhdsif est un adhesif fondu & chaud et l'eta- des secondes jambes (120)
et, lorsque les          pe consistant a chauffer comprend I'exposition
premibre et seconds feuilles sont combinees,       de I'adhesif & un
rayonnement electromagneti- des secondes jambes (20) sont chacune fixdes
5o  que, de preference avec un faisceau laser for- & un pli separd (16) de
la premibre feuille (8).   mant une ligne sur l'adhesif. 9. Procede solon
la revendication 7, lorsque an-   17. Procede solon rune quelconque des
revendi- nexee a la revendication 5, dans loquol les        cations
precedentes, dans lequal les premibre seconds plis fronces transversaux
(16) et les   55  ot seconds feullles sont identiques et sont secondes
jambes (20) de la seconds feuille         constituees de pibces de chacuns
et de la (10) sont formes de manibre altemde dans un        mgme feuille de
matdriau fabriquee avec la ordre preselectionnd.
meme machine ou los memes machines. 10    
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1& Procede selon la revendication 7 ou 8, ou toute    fixes aux cretes des
seconds plis (16) de la revendication annexee a celle-ci, dans loquel
seconde feuille (10), ces jambes formant la les premibre et seconde
feuilles sont toutes les   partie commune des circonf6rences de deux deux
decoupees a partir d'une feuille de mate-     cellules adjacentes. riau,
dans lequel les premibre et seconde feuil-   5 les sont positionnees de
maniere symetrique,   22. Produit extensible repliable selon la revendica-
avec les premibre et seconde jambes so fal-        tion 19, dans lequel les
saillies des premiere et sant face l'une l'autre, solt en position align6e
seconde feuilles (8, 10) sont sous la forme de soit en position decalee a
l'emplacement oO        seconds plis fronces transversaux (16) et de les
premibre et seconde feuilles sont combi-  10  jambes (20), les jambes (20)
ayant une hauteur nees et mutuellement fixees.                       plus
grande quo les seconds plis (16) et dtant disposees alterndes avec les
seconds plis 19. Produit extensible repliable, par exemple pour     dans un
ordre preselectionne, les extrdmites former un store de fenetre et
comportant une       libres des jambes (20) de la premibre feuille rangee
en un soul tenant de cellules creuses   i6  (8) dtant fixees aux cretes des
seconds plis ferm6es transversales disposees en parallble,      (16) de la
seconde feuille (10), les jambes (20) comprenant des premiere et seconde
feuilles        de la seconde feuille (10) etant raccordees de en continu
(8, 10), chaque feuille comportant      la m~me manibre avoc les seconds
plis (16) une multitude de premiers plis fronces trans-      de la premibre
feuille (8), les jambes altemees versaux (14) sur un c8te de la feuille et
une   20  des premibre et seconde feuilles formant les multitude de
saillies transversales continues      parties de la circonference de la
cellule com- (16, 17) sur l'autre c8te de la feuille, au moins  mune.
certaines des saillies sur au moins une fouille etant sous la forme de plis
(17), une partie des  23. Produit extensible repliable sclon l'une quel-
plis etant fixee ensemble pour former des jam-   25  conque des
rovendications 19 a 22, dans lo- bes (20), caracterise en co quo les
premibre et    quel les premibre et seconde feuilles sont for- seconde
feuilles (8, 10) sont fixees ensemble      mees d'un materiau opaque ou
semi-opaque. de manibre sOre en fixant les jambes (20) d'une feuille aux
jambes (20) ou saillies (16,  24. Store retractable comprenant un ou deux
rails 17) sur l'autre aux bords libres des jambes et  30  d'extr6mite, un
moyen de commande et un des saillies des premibre et seconde feuilles
produit de protection extensible et repliable suivant la longuour de
celles-ci, de sorte        sclon l'une quelconque des revendications 19
qu'une partie de la circonference d'une cellule,   A 23. invisible de
l'avant ou de l'arriere du produit fini et commune & deux cellules
immediate-  35  25. Dispositif pour combiner des premibre et se- ment
contigues, comprend en tout point deux        condo feuilles (8, 10) d'un
mat6riau transversa- couches d'un soul materiau de feuille, forme
lament plisse et comportant des saillies (16, en doublant le materiau de
feuille sur lui-meme    17), dont certaines sur au moins une fouille et on
le fixant ensemble.                          sont formees comme des plis
(17), dont les 40      parties sont fixeas ensemble pour former des 20.
Produit extensible repliable solon la revendica-  jambes (20), le
dispositif comprenant un tion 19, dans loquel les jambes (20) sont si-
moyen pour avancer des premibre et seconde tuees entre chaque paire des
premiers plis         feuilles l'une vers l'autre, un moyen d'aligne-
adjacents (14) des doux feuilles, le bord libre    ment (124, 126) pour
mettre en contact les de chaque jambe (20) de la premibre feuille (8)  45
premiers plis respectifs (14) dans chacune des etant fixe au bord libre
d'une jambe (20) de la    premibre et seconde feuilles (8, 10) et pour
seconde feuille (10), les jambes raccordees        6tablir une position
relative pr6d6termin6e en- formant la partie commune de la circonference
tre les premiere et seconde feuilles, un moyen des deux cellules
adjacentes.                      (116, 118) pour positionner les saillies,
jambes 50      et plis respectifs dans chacune des premiere 21. Produit
extensible repliable solon la revendica-   et seconde feuilles en une
position relative tion 19, dans lequel les jambes de la premribre
predeterminee (16) et un moyen (138 & 144) feuille (8) sont disposdes
altem6es avec les       pour placer une ligne de colle sur les bords
premiers plis (14), les saillies (16) de la secon-  des saillies (16) et/ou
des jambes (20) pour de feuille (10) sont sous la forme des seconds   56
fixer les premibre et seconde feuilles ensem- plis fronces transversaux
dispose6s altemes        ble, caract6rise par un moyen fixant les bords
avec les premiers plis (14), les bords libres      des jambes d'une feuille
aux bords des jambes des jambes (20) de la premibre feuille (8) 6tant   ou
saillies sur une autre feuille. 11    
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111 I M !! 26. Dispositif selon la revendication 25, dans le-     prenant
un moyen de trenchant de couteau quel le moyen d'alignement comprend des
(62) s'etendant A travers le matdriau (10), un premibre et seconde plaques
allongees (124,        moyen de barre & plisser (160) pour venir on 126)
prevues pour etre regues dans un p1i          contact avec le matdriau et
pour pousser le respectif (14) des premibre et seconde feuilles   6
materiau contre le moyen de tranchant de cou- (8, 10), et un moyen de
commande, par exem-        teau pendant un d6placement vers I'avant de ple
comprenant deux cames (128, 130) pour          la barre a plisser pour
former un pli, et un amener le bord exterieur de chacune des pla-
moyen (64 & 74) pour commander le deplace- ques a so d6placer suivant un
arc, si bien quo     ment du moyen de barre & plisser, aWin d'ame- chacune
des plaques vient on contact d'un   lO     ner le moyen de barre a plisser
a se deplacer premier pli respectif (14), deplace le premier
aiternativement d'une premibre et seconde dis- pli a la position
predetormineo, se d6place loin   tances & partir du tranchant de couteau
pen- du premier pli pour liberer le premier pli et se   dant le deplacoment
vers l'arriere, si bion quo ddplace vers le haut pour venir en contact
les plis de deux hauteurs differentes sont for- avec un premier pli
suivant.              15       mes. 27. Dispositif selon la revendication
25 ou 26, dans  33. Dispositif selon la revendication 32, dans le- loquel
le moyen pour positionner comprend          quel le moyen pour commander le
deplace- deux volets allongds montes de manibre pivo-       ment de la
barre & plisser comprend une came tante (116, 118) pour mettre en prise le
som-   20  (72) comportant des bossages diff6romment met d'une saillie (16)
afin de positionner la      dimensionnes (74, 76) sur celle-cl. saillie.
34. Dispositif selon la revendication 32 ou 33, 28. Dispositif selon la
revendication 25, 26 ou 27,    comprenant de plus un moyen de chauffage
dans lequel 1e moyen (138 & 144) pour placer  25   (84) pour chauffer le
matdriau, le moyen de une ligne d'adhdsif comprend une buse de
chauffage comportant un dispositif de chauffa- production d'adhesif fondu A
chaud (138) et un     go inferieur pour chauffer la surface inferieure
moyen de suivi (144) commandd de prefdren-         du matdriau aprbs qu'il
alt ete plissc, le dispo- ce par un moteur lineaire (142) pour deplacer
sitif de chauffage inferieur comprenant une la buse a travers [es premiere
et seconds   3o     pierre plate, la pierre etant de pr6ference du
feuilles.                                          granit. 29. Dispositif
selon la revendication 28 et compre-  35. Dispositif selon l'une quelconque
des revendi- nant de plus un moyen (144 a 150) pour             cations 25
a 34, qui comprend de plus un chauffer l'adhesif apres qu'il alt ete
d6livre par  35  dispositif pour fixer ensemble les parties des la buse, le
moyen de chauffage comprenant de       plis dans le materiau de fouille (8,
10), le pref6rence un moyen pour diriger un faisceau       dispositif
compronant un moyen (88 A 92, 114) (146) de rayonnement sur l'adhdsif.
pour avancer la piece de materiau, un moyon de machoires (98, 100) pour
recevoir le pli (17) 30. Dispositif selon la revendication 29, dans le-  40
et pour presser les parties ensemble et un quel le moyen pour diriger le
faisceau (146) de    moyen d'application d'adhesif (99) pour pres-
rayonnement est un miroir (148) supporte par       ser l'adhesif dans le
pli avant quo le moyen de le moyen de suivi (144).
mfachoire presse les parties ensemble. 31. Dispositif selon la
revendication 28, 29 ou 30,  45  36. Dispositif solon la revendication 35,
dans le- dans lequel le moyen de suivi (144) supporte       quel le moyen
de machoires comprend un la buse (138) et le moyen de chauffage com-
moyen a depression (96) pour appliquer une prend un moyen electromagnetique
(146 a            difference de pression au pli pour pousser le 150) pour
rayonner sur l'adhesif fondu a chaud     pli dans le moyen de mflchoires.
apres qu'il alt ete delivre par la buse, dans   5o lequel le moyen
electromagnetique est de prd-  37. Dispositif selon la revendication 35 ou
36, dans ference sous la forme d'un laser.                  lequel le moyen
d'adhesif comprend une buse (99) montee sur un moyen de suivi (108) pour
32. Dispositif sclon 'une quelconque des revendi-      deposer une ligne
d'adhesif fondu a chaud, le cations 25 a 31, comprenant de plus un dispo-
55  moyen de suivi comprenant de preference un sitif pour delivrer des plis
transversaux at des   moteur lineaire (112). saillies transversales d'au
moins deux hauteurs differentes dans les feuilles, le dispositif com-  38
Dispositif solon lune quelconque des revendi- 12    23                EP 0
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cations 25 a 37, comprenant de plus un             als die in der ersten
Lage (8) ausgebildeten moyen pour commander I'avancee du mat6riau
ersten Schenkel (20). 



de feuille, comprenant deux colonnes de sup-               - port
lateralement espacdes (38), une cr6maille-  5. Verfahren nach einem der
vorangehenden An- re (56) sur chaque colonne, des premier et   5
sprUche, bei dem mindestens einige der Falten second chariots (106) mont6s
chacun sur une        (16, 17) der zweiten Lage (10) gefaltet werden,
colonne respective pour ddplacement suivant        um eine Vielzahl von
zweiten Querfalten vorzu- les colonnes, un arbre (52) reliant les chariots,
sehen, die in Richtung auf die andere Seite der I'arbre comportant des
pignons aux extrdmit6s      zweiten Lage vorstehen. opposees (50) pour
mettre en prise les cr6-  10 mailleres respectives parmi les cremaillres,
6. Verfahren nach Anspruch 5, bei dem jede Fal- un moyen de rouleau pour
mettre en prise le       te (16) der zweiten Lage (10) gefaltet wird, um
mat6riau et appliquer une tension A celui-ci.      eine zweite Falte
vorzusehen. PatentansprUche                               15  7. Verfahren
nach einem der Ansprache 1 bis 5, bei dem mindestens einige der Falten (17)
der 1. Verfahren zur Herstellung eines einheitlichen       zweiten Lage
(10) modifiziert werden, indem dehnbaren zusammenklappbaren Gegenstan-
Teile des gefalteten Materiales aneinander be- des, der eine Reihe von
parallel angeordneten,     festigt werden, um zweite Schenkel (20) auszu-
quer verlaufenden Hohizellen aufweist, mit den   20  bilden, und indem die
zweiten Schenkel (20) nachfolgenden Schritten: Falten einer ersten
nach der Vereinigung der ersten und zweiten und zweiten Lage (8, 10) aus
flexiblem Materi-     Lage jeweils an einer separaten Falte (16) der al, um
eine Vielzahl von ersten Querfalten (14)    ersten Lage (8) befestigt
werden. darin vorzusehen, die in Richtung auf eine Seite der ersten Lage
(8) und eine Seite der  25  &  Verfahren nach einem der Ansprache 1 bis 4,
zweiten Lage (10) vorstehen, Falten der ersten     bei dam jede Falte (17)
der zweiten Lage (10) Lage und der zweiten Lage, um eine Vielzahl
modifiziert wird, indem Teile des gefalteten von Falten (16, 17) darin
vorzusehen, von de-      Materiales aneinander befestigt werden, um nen
jede zur anderen Seite der ersten Lage (8)     zweite Schenkel (120)
auszubilden, und indem und der zweiten Lage (10) zwischen zwei der  30
die zweiten Schenkel (20) nach Vereinigung ersten Querfalten (14) vorsteht,
Modifizieren      der ersten und zweiten Lage jeweils an einer von
mindestens einigen Falten (17) der ersten      separaten Falte (16) der
ersten Lage (8) befe- Lage (8) durch Befestigen von Teilen des ge-
stigt werden. falteten Materiales aneinander, um erste Schenkel (20)
auszubilden, und Positionieren  3s  9. Verfahren nach Anspruch 7 in
Verbindung mit der ersten und zweiten Lage derart, daB die        Anspruch
5, bei dem die zweiten Querfalten andere Seite der ersten Lage zur anderen
Sei-      (16) und die zweiten Schenkel (20) der zweiten ,,    te der
zweiten Lage weist, dadurch gekenn-           Lage (10) abwechselnd in
einer vorgewihiten zeichnet, daB die erste und zweite Lage so
Reihenfolge ausgebildet werden. miteinander vereinigt werden, daB die
ersten   40 Schenkel (20) jeweils an ihren freien Randem   10. Verfahren
nach Anspruch 9 oder Anspruch 7 in am frelen Rand einer separaten Falte
(16, 20)      Verbindung mit Anspruch 5, bei dem die in der der zweiten
Lage befestigt werden.                 zweiten Lage (10) gebildeten zweiten
Falten (16) mit einer geringeren H6he versehen wer- 2. Verfahren nach
Anspruch 1, bei dam jede Fal-  45    den als die zweiten Schenkel (20). te
(17) der ersten Lage so modifiziert wird, daBi sie einen ersten Schenkel
(20) bildet.         11. Verfahren nach einem der Ansprache 7, 8, 9 oder 10
in Verbindung mit Anspruch 3, bei 3. Verfahren nach Anspruch 1, bei dem
bestimm-         dem jeder zweite Schenkel (20) an der ersten te andere
Falten (16) der ersten Lage gefaltet  50  Lage befestigt wird, indem der
freie Rand des warden, um zweite Querfalten zwischen den          zweiten
Schenkels (20) am  gefalteten Rand ersten Schenkeln (20) und sich mit
diesen          einer Falte (16) der ersten Lage auf der gegen- abwechselnd
in einer vorgewihiten Reihenfol-       Uberliegenden Seite befestigt wird.
ge auszubilden. 56  12. Verfahren nach Anspruch 5 oder irgendeinem 4.
Verfahren nach Anspruch 3, bei dem die in der       Anspruch in Verbindung
damit, bei dam jeder ersten Lage ausgebildeten zweiten Falten (16)
erste Schenkel an der zweiten Lage befestigt mit einer geringeren H6he
versehen werden          wird, indem der freie Rand des ersten Schen- 13
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M  l! kels (20) am gefalteten Rand einer gogenaber-       ste und zweite
Lagen (8, 10) umfassen, wobel liegenden zweiten Falte (16) der zweiten Lage
jede Lage eine VieIzahl von Querfalten (14) auf befestigt wird.
einer Seito der Lage und Bine Vielzahl von 



quer verlaufenden kontinuierlichen Vorsprln- 13. Verfahren nach Anspruch 7,
8, 9 oder 10. bei   5   gen (16, 17) auf der anderen Seite der Lage dem
jeder erste oder zweite Schenkel (20) an        besitzt und mindestens
einige der VorsprUnge der anderen Lage befestigt wird, indem der
auf mindestens einer Lage die Form von Fal- frele Rand des ersten odor
zweiten Schenkels       ten (17) aufweisen, wobei ein Tell der Falten (20)
am frelen Rand eines gogenUberliegenden        zur Ausbildung von Schenkeln
(20) aneinander Schenkels (20) der anderen Lage befestigt  10
befestigt ist, dadurch gekennzeichnet, daB die wird.
erste und zweite Lago (8, 10) aneinander befe- stigt sind, indem Schenkel
(20) von einer Lage 14. Verfahren nach einem der vorangehenden An-
an Schenkeln (20) oder VorsprUngen (16, 17) sprUche, bei dem der Schritt
oder die Schritte      an der anderen Lage an den frelen RIndern zum
Modifizieren der Falten das Aufbringen   15    der Schenkel und VorsprUnge
der ersten und einer Klebstofflinie in den Falten (17) und das     zweiten
Lage entlang deren Lange befestigt Zusammenpressen der Teile umfalt.
sind, so daB ein Abschnitt des Umfangs einer Zelle, der von der Vorderseite
odor RUckseite 15. Verfahren nach einem der vorangehenden An-         des
fertigen Gegenstandes unsichtbar und sprUche, bei dem der Schritt des
Befestigens   20   zwei unmittelbar benachbarten Zellen gemein- das
Aufbringen einer Klebstofflinie entlang der     sam ist, an jedem Punkt
zwei Schichten aus Kontaktlinie eines ersten oder zweiten Schen-
einem einlagigen Material umfalt, die durch kels und/oder entlang der
relevanten Kontaktli-     Umschlagen des Lagenmateriales und Befesti- nie
der anderen Lage und das Erhitzen der           gen desselben aneinander
ausgebildet sind. Klebstofflinie bzw. Klebstofflinion umfalt.  25 20.
Dehnbarer zusammenklappbarer Gegenstand 16. Verfahren nach Anspruch 15, bei
dem  der           nach Anspruch 19, be! dem die Schenkel (20) Klebstoff
ein Heilschmelzkleber ist und der         zwischen jedem Paar von
benachbarten ersten Schritt des Erhitzens das Beaufschlagen des
Falten (14) beider Lagen angeordnet sind, wo- Klebstoffes mit
elektromagnetischer Strahlung,  30  bei der freie Rand eines jeden
Schenkels (20) vorzugsweiso mit einem  Laserstrahl, umfalt,        der
ersten Lage (8) am  freien Rand eines derart, daB eine Linie auf dem
Klobstoff gobil-     Schenkels (20) der zweiten Lage (10) befestigt det
wird.                                          ist und wobei die
miteinander verbundenen Schenkel den gemeinsamen Abschnitt des 17.
Verfahren nach einem der vorangehenden An-  35      Umfangs der beiden
benachbarten Zellen bil- sprUche, bei dem die erste und zweite Lag.
den. identisch sind und aus StUcken von ein und derselben Materiallage
bestehen, die mit der    21. Dehnbarer zusammenklappbarer Gegenstand
gleichen Maschine oder mit den gleichen Ma-         nach Anspruch 19, bei
dem die Schenkel der schinen hergestellt wurde.                 40
ersten Lage (8) abwechselnd mit den ersten Falten (14) angeordnet sind, die
VorsprUnge 1& Verfahren nach Anspruch 7 oder 8 oder einem         (16) der
zweiten Lage (10) die Form von zwei- Anspruch in Verbindung damit, bei dem
die           ten Querfalten besitzen, die abwechselnd mit erste und zweite
Lage von einer Materiallage        den ersten Falten (14) angeordnet sind,
und abgetrennt werden und bei dem die erste und   45    die freien Rander
der Schenkel (20) der ersten zweite Lago spiegelbildlich zueinander gegen-
Lage (8) an den Spitzen der zweiten Falten Uber angeordnet werden, wobei
der erste und        (16) einer zweiten Lage (10) befestigt sind, zweite
Schenkel in einer ausgerichteten oder in     wobei diese Schenkel den
gemeinsamen Ab- einer versetzten Position an der Stelle gegen-      schnitt
des Umfanges von zwei benachbarten einanderweisen, an der die erste und
zweite  50     Zellen bilden. Lage vereinigt und aneinander befestigt wer-
den.                                            22. Dehnbarer
zusammenklappbarer Gegenstand nach Anspruch 19, bei dem die VorsprUnge 19.
Dehnbarer zusammenklappbarer Gegenstand            der ersten und zweiten
Lage (8, 10) die Form zur Ausbildung einer Fensterabdeckung mit ei-  5s
von zweiten Querfalten (16) und Schenkeln ner einheitlichen Reihe von
parallel angeordne-     (20) besitzen, die Schenkel (20) eine grdBere ten,
quer verlaufenden, im  Querschnitt ge-         HWhe als die zweiten Falten
(16) aufweisen schlossenen Hohizellen, die kontinuierliche er-     und
abwechselnd mit den zweiten Falten in 14    27                EP 0 305 092
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vorgewAhiten Reihenfolge angeordnet          ersten Falte (14) in Eingriff
tritt, die erste Falte sind, die freien Enden der Schenkel (20) der
in die vorgegebene Position bewegt, sich von ersten Lage (8) an den Spitzen
der zweiten         der ersten Falte wegbewegt und diese freigibt 



Falten (16) der zweiten Lage (10) befestigt sind   und sich nach oben
bewegt, um mit einer und die Schenkel (20) der zweiten Lage (10) in   5
nachfolgenden ersten Falte in Eingriff zu tre- der gleichen Weise mit den
zweiten Falten (10)     ten. der ersten Lage (8) verbunden sind, wobei die
sich abwechselnden Schenkel von der ersten     27. Vorrichtung nach
Anspruch 25 oder 26, bei der und zweiten Lage die Abschnitte des Umfangs
die Einrichtungen zum Positionieren zwei lang- der gemeinsamen Zelle
bilden.              10      liche, schwenkbar montierte Klappen (116, 118)
aufweisen, die mit dem oberen Ende ei- 23. Dehnbarer zusammenklappbarer
Gegenstand            nes Vorsprunges (16) in Eingriff treten, um nach
einem der Anspruche 19 bis 22, bei dem        diesen zu positionieren. die
erste und zweite Lage aus opakem oder halbopakem Material hergestellt sind.
is  28. Vorrichtung nach Anspruch 25, 26 oder 27, bei dem die Einrichtungen
(138 - 144) zum Auf- 24. Zurickziehbare Abdeckung mit einer oder zwei
bringen einer Klebstofflinie eine DOse (138) fOr Endschienen,
Betatigungseinrichtungen und ei-      einen Heilschmelzkleber und
Bahneinrichtun- nem dshnbaren und zusammenklappbaren Ab-           gen
(144) umfassen, die vorzugsweise durch deckungsgsgenstand nach einem der
AnsprO-   20     einen Linearmotor (142) betatigt werden, um che 19 bis 23.
die DOse Uber die erste und zweite Lage zu bewegen. 25. Vorrichtung zum
Vereinigen einer ersten und zweiten Lage (8, 10) aus Material, die in Quer-
29. Vorrichtung nach Anspruch 28, die desweiteren richtung gefaltet sind
und Vorsprflnge (16, 17)  25  Einrichtungen (144 -150) zum  Erhitzen des
besitzen, von denen einige auf mindestens ei-      Klebstoffs, nachdem
dieser von der DUse ab- ner Lage als Falten (17) ausgebildet sind, de-
gegeben worden ist, umfaft, wobei die Einrich- ren Teile aneinander
befestigt sind, um Schen-     tungen zum Erhitzen vorzugsweise Einrichtun-
kel (20) auszubilden, mit Einrichtungen zum        gen zum Richten eines
Strahles (146) einer Bewegen der ersten und zweiten Lage gegen-  3o
Strahlung auf den Klebstoff aufweisen. einander, Positionier- bzw.
Indexiereinrichtun- gen (124, 126) zum Einfagen von entsprechen-   30.
Vorrichtung nach Anspruch 29, bei der die den ersten Falten (14) in jede
der ersten und      Einrichtungen zum  Richten eines Strahles zweiten Lage
(8, 10) und zum Herstellen einer      (146) einer Strahlung durch einen
Spiegel vorgegebenen Relativiage zwischen der ersten   3s  (148) gebildet
sind, der von den Bahneinrich- und zweiten Lage, Einrichtungen (116, 118)
tungen (144) getragen wird. zum Positionieren von entsprechenden Vor-
sprtngen, Schenkeln und Falten in jeder der    31. Vorrichtung nach
Anspruch 28, 29 oder 30, bei ersten und zweiten Lage in einer vorgegebe-
der die Bahneinrichtungen (144) die DUse nen (16) Relativposition und
Einrichtungen   40    (138) tragen und die Einrichtungen zum Erhit- (138 -
144) zum Aufbringen einer Klebstofflinie    zen elektromagnetische
Einrichtungen (146 - auf die Rinder der VorsprUnge (16) und/oder
150) zum Bestrahlen des Heifschmelzklebers, Schenkel (20), um die erste und
zweite Lage        nachdem dieser von der DUse abgegeben wor- aneinander zu
befestigen, gekennzeichnet          den ist, umfassen, wobei die
elektromagneti- durch Einrichtungen zur Befestigung der RMn-  45   schen
Einrichtungen vorzugsweise die Form der der Schenkel von einer Lage an den
Ran-        eines Lasers besitzen. dern der Schenkel oder VorsprOnge der
ande- ren Lage.                                      32. Vorrichtung nach
einem der Ansprache 25 bis 31, die desweiteren eine Vorrichtung zur Her-
26. Vorrichtung nach Anspruch 25, bei der die  so      stellung der
Querfalten und Vorsprflnge mit Positionier- bzw. Indexiereinrichtungen
erste      mindestens zwei unterschiedlichen Hdhen in und zweite
Langsplatten (124, 126) aufweisen,     jeder Lage umfalt, welche
Messerkantenein- die in einer entsprechenden Falte (14) der er-
richtungen (62), die sich quer Ober das Materi- sten und zweiten Lags (8,
10) aufgenommen          al (10) erstrecken, Faltstabsinrichtungen (60),
werden, und Steuereinrichtungen mit zwei  55       die mit dem  Material in
Eingriff treten und Nocken (128, 130), damit sich der auBere
dieses gegen die Messerkanteneinrichtungen Rand einer jeden Platte
bogenformig bewegt,        wahrend einer Vorwartsbewegung des Faltsta-
wobei jede Platte mit einer entsprechenden         bes drOcken, um eine
Falte auszubilden, und 15    29                EP 0 305 092 B1
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wegung entlang der Pfosten montiert sind, eine wegung der
Faltstabeinrichtungen aufweist, da-     Welle (52), die die Schlitten
miteinander ver- mit sich die Faltstabeinrichtungen abwechselnd     bindet
und Ritzel an gegenUberliegenden En- 



Uber eine erste und zweite Strecke von der         den (50) zum Kammen mit
entsprechenden Messerkante aus wahrend rOckwairts gerichte-   5
Zahngestingen besitzt, und Rolleneinrichtun- ter Bewegungen bewegen, so daB
auf diese           gen aufweisen, um mit dem Material in Eingriff Weise
die Falten mit zwei unterschiedlichen        zu treten und auf dieses eine
Zugkraft aufzu- Hohen gebildet werden.                             bringen.
33. Vorrichtung nach Anspruch 32, bei der die  to Einrichtungen zum Steuern
der Bewegung des Faltstabes einen Nocken (72) umfassen, der unterschiedlich
grole Kurven (74, 76) aufweist. 34. Vorrichtung nach Anspruch 32 oder 33,
die  i5 desweiteren Heizeinrichtungen (84) zum Erhit- zen des Materiales
umfalt, die eine Heizein- richtung mit Abgabe von Wirmeenergie nach unten
aufweisen, um die untere Flache des Materiales zu erhitzen, nachdem  es
gefaltet  20 worden ist, wobei die Heizeinrichtung einen ebenen Stein, der
vorzugsweise aus Granit be- steht, besitzt. 35. Vorrichtung nach einem der
AnsprUche 25 bis  25 34, die desweiteren eine Vorrichtung zur Befe- stigung
der Teile der Falten im Lagenmaterial (8, 10) aneinander aufweist, die
Einrichtungen (88 - 92, 114) zum Vorbewegen des Material- stUcks,
Klaueneinrichtungen (98, 100) zum Auf-  3o nehmen der Falte (17) und zum
Zusammenpr- essen der Teile und Klebstoffaufbringungsein- richtungen (99)
zum Pressen von Klebstoff in die Falte, bevor die Klaueneinrichtungen die
Teile zusammenpressen, aufweist.           35 36. Vorrichtung nach Anspruch
35, bei dem die Klaueneinrichtungen  Unterdruckeinrichtungen (96) zur
Aufbringung einer Druckdifferenz auf die Falte, um diese in die
Klaueneinrichtungen   40 zu pressen, besitzen. 37. Vorrichtung nach
Anspruch 35 oder 36, bei dem die Klebstoffaufbringungseinrichtungen eine
DOse (99) umfassen, die auf einer Bahn-  45 einrichtung (108) zum Erstellen
einer Linie aus Heilschmelzkleber montiert ist, wobei die Bahneinrichtung
vorzugsweise einen Linearmo- tor (112) aufweist. 50 38. Vorrichtung nach
einem der Ansprlche 25 bis 37, die desweiteren Einrichtungen zum Steuern
der Vorschubgeschwindigkeit des Lagenmate- riales umlfat, welche zwei
seitlich beabstande- to Lagerptosten (38), ein Zahngestange (56) an  5a
jedem Pfosten, einen ersten und zweiten Schlitten (36), die jeweils an
einem entspre- chenden Pfosten zur Durchflhrung einer Be- 16    


