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................................................................................................................................................ is/fti^
the actual Inventor^) of the invention and the facts upon which Applicant is entitled to make the 

Application are as follows:

Applicant is the Assignee of the said Inventor.
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of Declarant (c) (no seal,
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(57) Claim
1. A method of manufacturing an integral 

expandable, collapsible product having a row of parallelly 
arranged, transversely extending hollow cells therein, 
comprising the steps of folding a first and a second sheet 
of flexible material to provide a plurality of first 
transverse creased pleats therein, said first pleats 
projecting to one side of the first sheet and to one side of 
said second sheet respectively, folding the first sheet and 
the second sheet to provide a plurality of transverse 
continuous projections therein, each of said projections 
projecting to the other side of said first sheet and said 
second sheet respectively between two of said first 
transverse creased pleats, modifying at least certain of the 
projections of the first sheet by securing parts of said 
folded material together to form first legs, positioning 
said first and second sheets, so that the other side of said 
first sheet faces the other side of said second sheet, and 
combining said first and second sheets so that said



(11) AU-B-20971/88 -2.

(10)606197
l©gs are each secured to a separate projection of said 

second sheet.

25,, An expandable, collapsible product e.g. for forming a

window covering and having an integral row of parallelly

arranged, transverse, hollow, cross-sectionally closed

cells, comprising a continuous first and second
sheet, each sheet having a plurality of first transverse 
creased pleats on one side of the sheet and a plurality or 
transverse continuous projections on the other side of the 
sheet,, said first and second sheets being fixedly secured 
together at the free edges of the projections of the first 
and second sheets along the length thereof, so that a 
portion of the circumference of a cell, invisible from the 
front or back of the finished product and common to two 
immediately adjoining cells, comprises a double layer or 
sheet material, formed by doubling said sheet material back 
on itself and securing .it together.

31. Apparatus for manufacturing an integral 
expandable, collapsible product having a row of parallelly 
arranged, transversely extending hollow cells therein, said 
apparatus comprising means for folding a first and a second 
sheet of flexible material to provide a plurality of first 
transverse creased pleats therein, said first pleats 
projecting to one side of the first sheet and to one side of 
said second sheet respectively, means for folding the first 
sheet and the second sheet to provide a plurality of folds 
therein, each of said folds projecting to the other side of 
said first sheet and said second sheet respectively between 
two of said first transverse creased pleats, means for 
modifying at least certain of the folds of the first sheet 
by securing parts of said folded material together to form
first legs, means for positioning said first and second 
sheets, so that the other side of said first sheet faces 
the other side of said second sheet, and means for 
combining said first and second sheets so that said first 
legs are each secured to a separate fold of said 
sheet. second
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The followixig statement is a full description of this invention, 
including the best method of performing it known to us:-
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EXPANDABLE COLLAPSIBLE PRODUCT AND METHOD AND 
APPARATUS FOR ITS MANUFACTURE

This invention relates to an expandable, collapsible 
product for use as a window shade and methods and apparatus 
used in the manufacture thereof.

Known products of this type generally comprise 
5 folded sheets with selected folds connected to provide an

elongated hollow channel. For example, US-A-4450027 shows a 
honeycomb material wherein a plurality of elongate tubes are 
stacked on top of each other and secured by adhesive to

F°„., provide a hollow window covering,
10 Similar products are shown in US-A-4603072 and 4631108.

0 0 ·
«♦·· Another type of construction which produces a hollow article

is shown in US-A-4685986 wherein two folded sheets are
0 « 9

• ” secured together at selected creases to produce the final
product. Other disclosures of honeycomb structures may be 

.·.··, 15 found in US-A-4631217; 4676855; 4677012 and 4677013.
0 9 β
o The structure of a honeycomb product is important

0 0«
* ** with respect to the methods and apparatus required for its

manufacture. US-A-4685986 describes a manufacturing
φ a·

technique wherein folded sheets of material are advanced 
20 toward each other while a centrally-located apparatus

,“4 ( attaches selected creases of the two sheets to hold the
, sheets together and produce the product. US-A-4450027 shows

« I t « t I

‘ * another technique which is to produce a single elongate tube
which is wound around itself after adhesive is applied to

25 provide an oblong coil of the hollow tubular element. The 
•ends of the coil are then cut off leaving the centre 
sections as the finished product.

According to one aspect of the present invention, 
there is provided a method of manufacturing an integral

30 expandable, collapsible product having a row of parallelly 
arranged, transversely extending hollow cells therein,

x

ί



comprising the steps of folding a first and a second sheet 
of flexible material to provide a plurality of first 
transverse creased pleats therein, said first pleats 
projecting to one side of the first sheet and to one side of 
said second sheet respectively, folding the first sheet and 
the second sheet to provide a plurality of transverse 
continuous projections therein, each of said projections 
projecting to the other side of said first sheet and said 
second sheet respectively between two of said first 
transverse creased pleats, modifying at least certain of the 
projections of the first sheet by securing parts of said 
folded material together to form first legs, positioning 
said first and second sheets, so that the other side of said 
first sheet faces the other side of said second sheet, and 
combining said first and second sheets so that said first 
legs are each secured to a separate projection of said 
second sheet.

Such a method can be far more economical to carry 
out and allows for great versatility in the final 
construction of the product.

Depending on the form of structure which it is 
intended to provide, each projection of the first sheet may 
be so modified as to form a first leg or certain of the 
folds of the first sheet may be creased to provide second 
transverse crease pleats between and alternating with the 
first leg in a preselected order. If this is done, the 
second pleats formed in the first sheet may be given a 
lesser height than the first legs formed in the first sheet 
and this may be used in one of two ways as will be explained 
below. At least certain of the projections of the second 
sheet may be creased to provide a plurality of second 
transverse creased pleats projecting to the other side of 
the second sheet. It will be appreciated that not all of 
the projections of the second sheet may be so creased but, 
in one construction, each projection of the second sheet is
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creased to provide a second creased pleat.
In a similar way to the first sheet, at least 

certain of the projections of the second sheet may be 
modified by securing parts of the folded material together 
to form second legs and, when said first and second sheets 
are combined, said second legs may each be secured to a 
separate projection of the first sheet.

The second legs may be utilized in a number of 

different ways. For example, the second legs can be 
attached to the second transverse pleats in the first sheet. 
Alternatively, they can be attached to first legs of the 
first sheet, in either event forming the separation between 
two adjacent transverse cells. It will be appreciated that 
the free edge of a first leg or a second leg can contact the 
free edge of the second leg or a first leg respectively, or 
the free edge of a crease on the other sheet, or indeed 
simply an uncreased fold of the other sheet. In any of 
these arrangements, however, the separation between the two 
cells is formed by two thicknesses of sheet material only.

It is also contemplated that the second transverse 
pleats in the second legs of the second sheet are formed 
alternately in a predetermined order and that the second 
pleats should be given a lesser height than the second legs.

The projections may be modified to produce the 
legs, by placing the line of adhesive in the folds and 
pressing the parts together. The step of securing the legs 
may comprise placing a line of adhesive along the contact 
line of a first or second leg and/o Along the relevant line 
of the other sheet and heating the line with adhesive. If 
the adhesive is a hot melt adhesive, the step of heating may 
comprise irradiating the adhesive with an electromagnetic 
radiation.---------------.------------------ -
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preferably with a laser beam forming a line of the adhesive. 
The first and second sheets may be identical and consist of 
pieces of one and the same sheet of material manufactured by 
the same machine or machines and it is also possible that, 
while they are cut from one sheet, the first and second 
sheets are oppositely positioned in mirror-like fashion, 
with the first and second legs facing each other either in 
aligned or offset positions at the location where the first 
and second sheets combine and mutually secured.

According to another aspect of the present 
invention there is provided an expandable collapsible 
product e.g. for forming a window covering and having an 
integral row of parallely arranged, transverse, hollow, 
cross-sectionally closed cells, comprising a continuous 
first and second sheet, each sheet having a plurality of 
first transverse creased pleats on one side of the sheet and 
a plurality of transverse continuous projections on the 
other side of the sheet, said first and second sheets being 
fixedly secured together at the free edges of the 
projections of the first and second sheets along the length 
thereof, so that a portion of the circumference of a cell, 
invisible from the front or back of the finished product and 
common to two immediately adjoining cells, comprises a 
double layer of sheet material, formed by doubling said 
sheet material back on itself and securing it together.

For the best visual effect, the first and second 
sheets are preferably made from an opaque or semi-opaque 
material.

The invention further contemplates apparatus for 
manufacturing an integral expandable, collapsible product 
having a row of parallelly arranged, transversely extending 
hollow cells therein, said apparatus comprising means for 
folding a first and a second sheet of flexible material to 
provide a plurality of first transverse creased pleats 
therein, said first pleats projecting to one side of the

l
«
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first sheet and to one side of said second sheet

respectively, means for folding the first sheet and the 

second sheet to provide a plurality of folds therein, each 

of said folds projecting to the other side of said first 

sheet and said second sheet respectively between two of said 

first transverse creased pleats, means for modifying at 

least certain of the folds of the first sheet by securing 

parts of said folded material together to form first legs, 

means for positioning said first and second sheets, so that 

the other side of said first sheet faces the other side of 

said second sheet, and means for combining said first and 

second sheets so that said first legs are each secured to a 

separate fold of said second sheet.

The means for controlling the motion of the pleat 

bar may comprise a cam having differently sized lobes 

thereon and heater means may be provided for heating the 

material, these including a bottom discharge heater for 

heating the lower surface of the material after it has been 

pleated and this may be in the form of a flat stone, e.g. of 

granite.

Advantageously said means for modifying at least 

certain of the folds of the first sheet by securing together 

two parts of a fold comprise means for advancing said piece 

of material, jaw means for receiving said fold and for 

pressing said parts together and adhesive applying means for 

pressing adhesive in said fold before said jaw means presses 

said parts together.

Preferably said means for combining said first and 

second sheets comprise means for advancing said first and 

second sheets towards each other, indexing means for 

engaging respective first pleats in each of said first and 

second sheets and for establishing a predetermined relative 

position between said first and second sheets, means for 

positioning respective second pleats in each of said first 

and second sheets in a predetermined relative position, and

tίI

35
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means for placing a line of adhesive on said second pleats 
to secure said first and second sheets together.

Desirably the means for controlling the feed of a 
sheet of material comprise, two laterally spaced support

5 posts, a toothed rack on each post, first and second
carriages each mounted on a respective post for movement 
along said posts, a shaft connecting said carriages, said 
shaft having pinions at opposite ends for
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engaging respective ones of said racks, and roller means tor 

engaging said material and applying tension thereto.

Also contemplated is apparatus for gluing two 

articles together comprising hot melt adhesive dispensing

5 means, track means for carrying said dispensing means, and 

electromagnetic means for irradiating hot melt adhesive 

after it has been dispensed by said dispensing means, 

wherein said electromagnetic means is preferably in the form 

of a laser.

10 In order that the invention may more readily oe

understood, the following description is given, merely by 

way of example, reference being made to the accompanying 

drawings, in which:-

Figure 1 is a schematic view of one method for

15 assembling one form of product in accordance with the 

invention;

Figure 2 is a schematic diagram of a mechanism for 

securing two sheets of pleated material to form a product in 

accordance with the invention;

20 Figure 3 is a side view of a material-feeding

apparatus in accordance with the invention;

Figure 4 is a side view of a tensioning apparatus 

shown in Figure 3;

Figure 5 is a schematic diagram of a pleating 

25 machine in accordance with the invention;

Figure 6 is a schematic perspective of a portion of 

the pleating machine shown in Figure 5;

Figure 7 is an end view of a machine for modifying 

the pleated fabric in accordance with the invention;

30 Figure 8 is an end view of an adhesive applying

apparatus for use with the apparatus of Figure 7;

Figure 9 is an end view of a machine for securing 

two sheets together using the process shown in Figure 2;

Figure 10 is a front view of a preferred glue- 

35 applying apparatus with the machine of Figure 9; and

Figures 11 to 13 are each a schematic cross-section
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of several embodiments of expansible, collapsible product 

according to the invention.

Figure 1 is a schematic diagram of a method for 

forming an expansible, collapsible product 2 in accordance

5 with the invention. The product is formed by the

combination of two sheets of opague or semi-opague fabric, 

and these sheets are supplied from rolls 4 and 6 at opposite 

ends of an assembly for manufacture of the expansible 

collapsible product 2. A first sheet of fabric 8 from roll

10 4 and a second sheet of fabric 10 from roll 6 are preferably 

subjected to identical treatments so that two substantially 

identical sheets are combined to produce the product 2. It 

will be appreciated, however, that other products may be 

manufactured by subjecting sheets 8 and 10 to different

15 treatments and that a product similar to the product

produced by the method of Figure 1 may be made by combining 

two sheets which have been subjected to different

treatments .

The first sheet 8 and the second sheet 10 are passed

20 through pleating machines 22 and 12 respectively, these 

providing first pleats 14 on one side of each sheet, and 

second pleats 16, 17 on the other side of each sheet. The 

pleats 17 are formed to be longer than the pleats 16 (see 

Figure 11). Preferably, fabric 10 is a polyester which

25 maintains a crease when folded in the presence of heat, and 

this process will be described more fully below. After the 

pleating operation, sheet 10 is passed through a modifier 18 

and sheet 8 through a modifier 24, to modify the second 

pleats 17 to provide legs 20. The process for forming legs

30 20 will be described more fully below, but at this point it 

may be noted that legs 20 are formed by securing two parts 

of the larger pleats together.

The pleated and modified sheets 8 and 10 are 

combined in an indexing and joining machine 26, and the

s
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finished product 2 exits downwardly.

Figures 12 to 13 show modified structures of the

expansable collapsible product of the invention, which can 

be made by relatively minor alterations to the method and

5 apparatus described. While in Figures 1, 2 and ll,

alternate second creases 17 are made larger than the other 

second creases 16, for both of the sheets 8 and 10, in 

Figure 12, all of the second creases 17 of the first sheet 8 

are made larger than all of the second creases 16 of the

10 second sheet 10. These second creases 17 are modified to 

form first legs 20, as before, but none of the shorter 

creases 16 of the second sheet 10 are modified.

In the construction shown in Figure 13, all of the 

second creases 17 of the first sheet 8 and of the second

15 sheet 10 are made longer than the first creases 14, but not 

as long as in Figures 11 and 12, and the longer second 

creases 17 are all modified to form first and second legs 20 

which are of the same length as each other and abut in the 

centre .

20 It will observed that in each of these constructions

the separation between two adjacent cells formed by two 

thicknesses of sheet material over the full length of this 

separation.

ft ft ft ft ft ft ft ft *
ftft ft ft ft ft ft Λ
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Figure 2 is a schematic enlargement of the indexing 
and joining operation carried out in machine 26. Indexing 
jaws 28 and 30, shown only schematically, are placed on

5 opposite sides of a gap into which modified sheets 8 and lu 
are fed. Jaws 28 and 30 perform an indexing function 
whereby the creases in sheets 8 and 10 are aligned. Then, a 
plate which will be described more thoroughly with respect 
to Figure 9 engages a loose leg 20 and moves it into

10 position adjacent a shorter second crease 16 such as shown 
at 32 in Figure 2, and a cementing operation takes place to 
join the end of leg 20 to the crease 32.

With reference to Figure 3, the preferred apparatus
ft t f t.,,, for supplying material will be described. A roll 6 oferr
’* " 15 material 10 is supported on an axle 35 mounted on a stand
a β ♦ »

34. a movable carriage 36 is mounted on a post 38, and an 
·. ·,: identical laterally spaced structure is on an opposite side

of the apparatus but cannot be seen in Figure 3, because 
. ,. they are directly behind the carriage 36 and the part 38

a a <
’ “ 20 which can be seen. Material 10 is fed from roll 6 over a♦ 0 *

roller 40, under a roller 54 (Figure 4) mounted between the
, .. two carriages 36, and over a second roller 42. The material

« (■ ·• ‘ is then passed under a roller 44 for providing a repair
walkway, and the material is then directed into a pleater

25 which will be described with respect to Figures 5 and 6.
Rotation of roll 6 is controlled by a motor 45 which

includes a geared shaft which engages a gear on the axle 35 
supporting the roll of fabric. Carriage 36 is provided with 
a predetermined weight which will in turn place a

30 predetermined tension on sheet 10. As the material is fed 
into the pleating machine, carriage 36 moves upwardly 
because motor 44 prevents rotation of roll 6 during this 
period. When carriage 36 reaches an uppermost position, a 
sensor 46 causes motor 44 to allow roll 6 to unwind, thus

35 allowing movable carriage 36 to move downwardly. When 
carriage 36 reaches the bottom of post 38, sensor 48 is



1 <

?<
Ϊ
t

s

?)

-10-
activated, and motor 44 is instructed to secure roll 6 from 
further rotation. It will be appreciated that this 
operation maintains a constant tension on sheet 10 which 
allows the subsequent operations to be accurately

5 controlled.
A unique feature of the mechanism shown in Figure 3 

is shown more clearly in Figure 4. The two carriages 36 
have mounted thereon three rollers 50. These rollers engage 
the respective post 38 to allow smooth, even movement of

10 carriage 36 along post 38. A shaft 52 extends across the 
width of the feeding apparatus to the other carriage and 
carries the roller 54, which is mounted for free rotation 
about shaft 52 and also extends substantially across the 
width of the feeding apparatus. Sheet 10 passes under

15 roller 54 as shown in Figure 3. A gear (not illustrated) is 
fixed to each end of shaft 52 and engages a toothed rack 56 
which is secured on each post 38; the racks are adjusted so 
that the teeth are in level alignment. Thus, carriage 36 on 
one side of the material feeding appartatus moves exactly in

20 the same manner as does the similar carriage on the opposite 
side of the material feeding apparatus. This causes the 
material 10 to be fed evenly into the pleater.

The pleater 12 (which is a mirror image of pleater 
22) will be described with respect to Figures 5 and 6.

25 Material 10 is directed into the pleating machine by passing 
over a roller 58, is fed under a pleating bar 60, and is 
held by a knife edge 62. The pleating bar 60 is caused to 
reciprocate by the motion of a plate 64 which is connected 
to the pleating bar 60 by a link 66. A slot 68 permits

30 adjustment of the location of the link with respect to plate 
64. The general use of a pleating bar 60 to cooperate with 
knife edge 62 to form pleats is known in the art, and the 
apparatus shown in Figure 5 is a modififcation of a pleating 
machine manufactured by Enguda of Taiwan.

35 Sheet 10 passes under pleating bar 60 and engages a
part of the bar so that as the pleating bar moves forwardly
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toward knife edge 62, sheet 10 is folded upwardly, such as 
at 70 to form a fold or pleat. As pleating bar 60 moves 
closer to knife edge 62, fold 70 becomes tightly compressed 
to make a straight crease. Then, knife edge 62 moves

5 upwardly to allow the fold to move to the far side of knife 
edge 62, pleating bar 60 moves in a rearward direction and 
then moves toward knife edge 62 again to create a subsequent 
fold. As shown, the pleating machine provides iolds of 
alternately varying heights so that legs 20, as described

10 with respect to Figure 1, 2 and 11 may be provided.
The prior art machine is modified to nclude a cam 72

having lobes 74 and 76 thereon. When taller lobe 74 engages 
cam follower 78 on plate 64, pleating bar 60 is caused to 
make a large rearward motion, thus creating a large fold

15 during the forward motion. When cam follower 78 engages a 
shorter lobe 76, pleating bar 60 moves a shorter distance 
rearwardly and thus forms a shorter fold during the forward 
motion.

It will be appreciated that cam plate 72 causes
20 rearward motions of pleating bar 60 of different lengths to 

provide pleats of different heights.
The end product of the described motions of pleating 

bar 60 may be seen with more clarity in Figure 6. Folds 17 
are taller than folds 16, the smaller folds 16 being formed

25 by shorter rearward movements of pleating bar 60 and the 
taller folds 17 being formed by larger rearward movements 
pleating bar 60.

The preferred material to be pleated is a polyester 
material which is capable of heat-setting. Thus, a front

30 heater 80 is provided to heat the material 8 and 10 prior to 
being folded, and top discharge heater 82 and bottom 
discharge heater 84 are placed in the discharge region to 
provide additional heat at the locations of the creases to 
set thoroughly the folds in the material.

35 It is desirable that the folds have straight crease
lines, and in the preferred embodiment, a plate 86 is used
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between the bottom discharge heater and the lower surface or 
the folded material to transmit heat to the material. This 
plate is preferably a piece of granite approximately 25 mm 
thick which, it has been discovered, provides a flat,

5 non-warping surface with a high heat capacity which delivers 
exceptional results in the pleating process.

After the material has been pleated as shown in 
Figure 6, it is subjected to a modifier 18, 24 which 
produces legs 20. A preferred form of a modifier is shown

10 in Figure 7. Pleated material 8 or 10 is fed into the
modifier by drive rollers 88, which have elongate plates 90 
for engaging folds of the material being fed. This allows 
the material to be fed into the machine with great precision 
so that individual folds 17 may be modified. The passage of

15 material 10 around rollers 88 is shown only schematically m 
Figure 7. After leaving rollers 88, the material 10 passes 
around rollers 92 and is then fed into a modifying apparatus 
18, which, as shown in Figure 8, includes a vacuum box 96 
and a pair of jaws 98 and 100. Material is fed into the gap

20 between opened jaws 98 and 100 by the rollers, and when a 
large fold 17 is in location between the jaws 98 and 100, a 
vacuum is applied to the vacuum box 96 to pull the fold into 
the desired location between the jaws. Then, a glue 
dispenser 99 is activated to deposit a line of hot-melt

25 adhesive 101 in a predetermined location inside the fold 17. 
After the glue has been deposited, and before it cools, jaw 
100 is caused to pivot by actuator 102 whereby it presses 
two parts of fold 17 together until adhesive 101 cools.
Then, rollers 88 and 92, and other rollers in the system,

30 are activated to advance the sheet until a subsequent large 
fold 17 is placed in the gap between jaws 98 and 100, and 
the process continues. After this operation, legs 20 
described with respect to Figures 1 and 2 have been formed.

Figure 7 shows a preferred orientation of glue
35 dispenser 99 as being mounted on a mounting plate 104 which 

is in turn supported by bearings 106 which engage rails 108.

Ϊ1ί



-13-
A motor is then activated to drive mounting plate 104 and 
glue dispenser 99 in a linear direction along the fold 17 to 
deposit the line of glue 101.

A preferred arrangement is shown in Figure 8 wherein
5 the glue dispenser 97 is carried by a movable plate 110 of a 

linear motor 112, the use of which is highly advantageous 
because of its lack of vibration and its high speed. By the 
use of the apparatus shown in Figure 8, a straight line of 
adhesive 101 is rapidly placed in the desired location

10 between the parts of fold 17.
After the sheet 10 has emerged from the gluing

station, it passes around subsequent rollers 114 which 
direct it to an indexing and joining machine 26. As shown 
in Figure 8, the second sheet 10 is directed into the

15 indexing and joining machine from the right, and the first 
sheet 8 is directed into the machine from the left. Arms 
116 and 118, which are generally U-shaped in plan, are 
pivotally mounted for rotation about respective pivots 120 
and 122. As the sheets 8 and 10 are advanced through the

20 indexing and joining apparatus, arms 116 and 118 are raised 
to allow the material to be advanced. Indexing jaws 124 and 
126 engage respective pleats of sheets 8 and 10 to position 
the sheets accurately with respect to each other whereby a 
leg 20 may be secured to a crease 32 as described above with

25 respect to Figure 2. After the jaws 124 and 126 have
accurately positioned the two sheets, one of the arms 116 or 
118 is pivoted downwardly to a position as shown in Figure 9 
whereby a leg 20 is engaged and held in a position wherein 
its remote end abuts a crease 32. During this operation,

30 the other arm is in a raised position, the other arm being 
pivoted downwardly during the next operation in sequence, 
while the first arm is raised. In this manner, the 
alternate legs are alternately pressed into the proper 
position by arms 116 and 118 operating in sequence. The

35 arms are preferably pneuamtically operated, but other 
mechanisms may be employed.

I
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Jaws 124 and 126 are controlled by cams 128 and 130, 

only one pair of the cams being shown in Figure 9. These 
cams operate two mechanisms, one of which carries a jaw 124 
or 126. A first cam 130 causes a jaw mounting block 132 to

5 move outwardly, while the second cam 128 causes the jaw to 
pivot with respect to the mounting block 132. Thus, the jaw 
124 or 126 moves in a somewhat elliptical path so that it 
engages individual creases of the sheets 8 and 10 to bring 
the sheets into a desired alignment.

10 As noted, when the sheets are in the desired
alignment, an arm 116 or 118 pivots downwardly to urge leg 
20 into a position such that one end of leg 20 is 
immediately adjacent a crease 32s Then, a line of hot-melt 
adhesive is placed at the junction of the end of leg 20 and

15 the crease 32 to provide a butt joint between the two. The 
glue is applied by an apparatus shown schematically at 134 
of Figure 9, and the preferred gluing apparatus is shwon in 
more detail in Figure 10.

With reference to Figure 10, a glue head 136
20 includes a nozzle 138 for dispensing glue, and head 136 is 

carried by a movable plate 140 of a linear motor 142. A 
guide rail 144 of the linerar motor extends across the 
machine shown in Figure 9, whereby glue nozzle 138 is caused 
to move along and directly above the joint between leg 20

25 and crease 32. A line of adhesive is deposited at that 
connection to secure the two parts together.

A beam 146, preferably from a 2000 watt carbon 
dioxide laser is directed onto a mirror 148 which is carried 
by movable plate 140 along with glue head 136. Beam 146 is

30 passed through an anamorphic lens system 150 to form a 
linear focal line 152 on the line of glue laid down by 
nozzle 138. By spreading the beam out along the glue line 
to a width of approximately 25 to 50 mm, a large amount of 
energy can be transmitted to the glue without damaging the

35 material.
The heating caused by the irradiation of the glue 

line ’drives’ it into the material, thus ensuring a secure 
attachment of leg 20 to crease 32.

Γ£‘j!·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :-
1. A method of manufacturing an integral

expandable, collapsible product having a row of parallelly 
arranged, transversely extending hollow cells therein, 
comprising the steps of folding a first and a second sheet 
of flexible material to provide a plurality of first 
transverse creased pleats therein, said first pleats 
projecting to one side of the first sheet and to one side of 
said second sheet respectively, folding the first sheet and 
the second sheet to provide a plurality of transverse 
continuous projections therein, each of said projections 
projecting to the other side of said first sheet and said 
second sheet respectively between two of said first 
transverse creased pleats, modifying at least certain of the 
projections of the first sheet by securing parts of said 
folded material together to form first legs, positioning 
said first and second sheets, so that the other side of said 
first sheet faces the other side of said second sheet, and 
combining said first and second sheets so that said first 
legs are each secured to a separate projection of said 
second sheet.

ϊ
WS£-J

2. A method according to claim 1, wherein each 
25 projection of the first sheet is so modified as to form a

first leg.

3. A method according to claim 1, wherein 
certain other of the projections of said first sheet are

30 creased to provide second transverse creased pleats between 
and alternating with the first legs, in preselected order.

ίp

4. A method according to claim 3, wherein the 
second pleats formed in said first sheet are given a lesser

35 height than the first legs formed in said first sheet.

ί
f



ί *

16

5. A method according to any preceding claim, wherein at

least certain of projections of the second sheet are

creased to provide a plurality of second transverse

creased pleats projecting to the other side of said second

sheet.

6. A method according to claim 5, wherein each

projection of the second sheet is creased to provide a

second creased pleat.

7. A method according to any one of claims 1 to 5,

wherein at least certain of the projections of the second

sheet are modified by securing parts of said folded

material together to form second legs and, when said first

and second sheet are combined, said second legs being

secured to a separate projection of said first sheet.

8. A method according to claim 7, wherein each

projection of the second sheet is modified to form a

second leg.

9. A method according to claim 7, when appended to claim =

5, wherein the second transverse creased pleats and the A
second legs of the second sheet are formed alternately, in |

a preselected order. ,

10. A method according to claim 7, wherein the second

pleats formed in said second sheet are given a lesser t

height than the second legs.

11. A method according to claim 3 or claim 5 or claim 7

or any claims dependent thereon, wherein each first or

second leg is secured to the other sheet by securing the

free edge of said first or second leg to the creased edge
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of an opposite second pleat of said other sheet.

12. A method according to claim 7 or any claim dependent

thereon, wherein each first or second leg is secured to

the other sheet by securing the free edge of said first or

second leg to the free edge of an opposing leg of said

other sheet.

13. A method according to claim 7 or any claim dependent

thereon, wherein the length of the first legs is different 

from that of the second legs.
ft ft
: *,,, 14. A method according to any preceding claim, wherein
tut.'

*·«* 1 said step or steps of modifying said projections comprises
ft e »ft 4♦·’· placing a line of adhesive on said projections andft ft t β · »

pressing said parts together.

15. A method according to any of the preceding claims,

wherein the step of securing comprises placing a line offt Λ « ft 
ft «

’’** adhesive along the contact line of a first or second leg
• ft i 

ft * t
and/or along the relevant contact line of the other sheet

♦ ft < «·
*»»«·’ and heating said line(s) of adhesive.

t« ft ft ft ft <
* ' 16. A method according to claim 15, wherein said adhesive

is a hot-metal adhesive and said step of heating comprises 

‘ irradiating said adhesive with electromagnetic radiation.

17. A method according to claim 16, wherein said step of

f
ί

irradiating is carried out with a laser beam forming a

line on said adhesive.

18. A method according to any preceding claim, wherein

the first and second sheets are identical and consist of

pieces of one and the same sheet of material manufactured

with the same machine or machines.

4
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19. A method according to claim 7 or any claim appendant 

thereto, wherein the first and second sheet are both cut 

from one sheet of material, wherein the first and second 

sheet are oppositely positioned in mirror like fashion, 

with the first and second legs facing each other either in 

aligned or in offset-position at the location where the 

first and second sheets are combined and mutually secured.

20. A method according to any one of claims 1 to 19 

further comprising the steps of placing hot-melt adhesive 

on at least one of said sheets and irradiating said 

adhesive with electromagnetic radiation.

21. A method according to claim 20, wherein said step of 

irradiating is carried out with a laser beam.

22. A method of manufacturing an expandable collapsible 

product, said, method being substantially as hereinbefore 

described with reference to and as illustrated in the 

accompanying drawings.

23. An expandable, collapsible product made by a method 

according to one or a combination of preceding claims.

24. A retractable shade comprising one or two end rails, 

operating means and expandable, collapsible product 

material according to claim 23.

25. An expandable, collapsible product e.g. for forming a 

window covering and having an integral row of parallelly 

arranged, transverse, hollow, cross-sectionally closed 

cells, comprising a continuous first and second



i.

19

» » ί ί t Σ 
*

β ».· « «« « ι e

9 « » t « « t* < t
9 < « f 

β *
Htt

♦ β I ft · ft
ft Λ t

'1 0 ft β ft
1 β aii ft * ft ·
;:j 0 0 9 9;! o e ft
i β β ft

■ i ·-« t ij β t
■i tut»M

sheet, each sheet having a plurality of first transverse 
creased pleats on one side of the sheet and a plurality of 
transverse continuous projections on the other side of the 
sheet, said first and second sheets being fixedly secured

5 together at the free edges of the projections of the first 
and second sheets along the length thereof, so that a 
portion of the circumference of a cell, invisible from the 
front or back of the finished product and common to two 
immediately adjoining cells, comprises a double layer of

10 sheet material, formed by doubling said sheet material back 
on itself and securing it together.

26. An expandable collapsible product according 
to claim 25, wherein the projections of the first and second

15 sheets are in the form of folds with a fold situated between 
each pair of adjacent first pleats of each sheet, part of 
said folds being secured together to form legs, the free 
edge of each leg of the first sheet being secured to the 
free edge of a leg of the second sheet, the joined legs

20 forming the common portion of the circumference of two 
adjacent cells.

27. An expandable, collapsible product according 
to claim 25, wherein the projections of the first sheet are

25 in the form of folds, arranged alternately with the first 
pleats, part of said folds being secured together to form 
first legs and the projections of the second sheet are in 
the form of second transverse creased pleats arranged 
alternately with the first pleats, the free edges of the

30 legs of the first sheet being secured to the peaks of the 

second pleats of the second sheet, these legs forming the 

common portion of the circumferences of two adjacent cells.

28. An expandable, collapsible product according 
to claim 25, wherein the projections of the first and second
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sheet are in the form of second transverse creased pleats 
and folds, said folds having a greater height than the 
second pleats and being alternately arranged with the second 
pleats in preselected order, part of said folds being

5 secured together to form second legs, the free ends of the 
first legs of the first sheet being secured to the peaks of 
the second pleats of the second sheet, the second legs of 
the second sheet being joined in the same way with the 
second pleats of the first sheet, the alternating first and

10 second legs forming the portions of the circumference of the 
»»»«»» common cell.
«9 00 0
.... 29. An expandable, collapsible product according

<5 O 9
** ’ to any one of claims 25 to 28, wherein said first and second
’..».*15 sheets are opaque or semi-opaque.
0« ft

9 0 9
9 9 9

30. An expandable, collapsible product 
substantially as hereinbefore described with reference to 
and as illustrated in any one of figures 11 to 13 of the0 ft ft t

’.♦..'20 accompanying drawings.
ft « u

β ft ■.
• < <.

31. Apparatus for manufacturing an integralft < ■■
\‘i expandable, collapsible product having a row of parallelly

arranged, transversely extending hollow cells therein, said
25 apparatus comprising means for folding a first and a second 

£ sheet of flexible material to provide a plurality of first
«««.-> transverse creased pleats therein, said first pleats

projecting to one side of the first sheet and to one side of 
said second sheet respectively, means for folding the first

30 sheet and the second sheet to provide a plurality of folds 
therein, each of said folds projecting to the other side of 
said first sheet and said second sheet respectively between 
two of said first transverse creased pleats, means for 
modifying at least certain of the folds of the first sheet

35 by securing parts of said folded material together to form
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first legs, means for positioning said first and second 

sheets, so that the other side of said first sheet faces 

the other side of said second sheet, and means for 

combining said first and second sheets so that said first 

legs are each secured to a separate fold of said second

sheet.

32. Apparatus according to claim 31, wherein said means 

for forming transverse creased, pleats comprises knife edge 

means extending across said material, pleat bar means for 

engaging said material and urging said material against 

said knife edge means during a forward motion of said 

pleat bar means to form a pleat, and means for controlling 

the motion of said pleat bar means, to cause said pleat 

bar means to move alternatively first and second distances 

from said knife edge means during rearward motions whereby 

said pleats of two different heights are formed.

33. Apparatus according to claim 32, wherein said means 

for controlling the motion of said pleat bar means 

comprises a cam having differently sized lobes thereon.

34. Apparatus according to claim 31, 32 or 33, further 

comprising heater means for heating said material, said 

heater means including a bottom discharge heater for 

heating the lower surface of said material after it has 

been pleated, said bottom discharge heater comprising a 

flat stone.

35. Apparatus according to claim 34, wherein said stone 

is granite.
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wherein said means for modifying at least certain of the 

folds of the first sheet by securing together two parts of 

a fold comprise means for advancing said material, jaw 

means for receiving said fold and for pressing said parts 

together and adhesive applying means for pressing adhesive 

in said fold before said jaw means presses said parts 

together.

37. Apparatus according to claim 36, wherein said jaw 

means comprises vacuum means for applying a pressure 

differential to said fold to urge said fold into said jaw

means.

38. Apparatus according to claim 36 or 37, wherein said 

adhesive applying means comprises a nozzle mounted on a 

track means for laying a line of hot-metal adhesive, said 

track means comprising a linear motor.

39. Apparatus according to claim 36, 37 or 38 and further 

comprising track means for carrying said adhesive applying 

means, and electromagnetic means for irradiating hot melt 

adhesive after it has been dispensed by said applying

means.

40. Apparatus according to claim 34, wherein said 

electromagnetic means is in the form of a laser.

41. Apparatus according to claim 39 or 40, wherein said 

electromagnetic means further comprises a mirror carried 

by said track means for directing a beam of radiation onto 

one of said parts, said track means comprising a linear 

motor.

42. Apparatus according to any one of claims 31 to 41,
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wherein said means for combining said first and second 

sheets comprise means for advancing said first and second 

sheets towards each other, indexing means for engaging 

respective first pleats in each of said first and second 

sheets and for establishing a predetermined relative 

position between said first and second sheets, means for 

positioning respective second pleats in each of said first 

and second sheets in a predetermined relative position, 

and means for placing a line of adhesive on said second 

pleats to secure said first and second sheets together.

43. Apparatus according to claim 42, wherein said 

indexing means comprises first and second elongate plates 

adapted to be received in a respective pleat Of said first 

and second sheets and control means, whereby each of said 

plates engages a respective said first pleat, moves said 

first pleat to said predetermined position, moves away 

from said first pleat to release said first pleat, and 

moves upwardly to engage a subsequent first pleat.

44. Apparatus according to claim 43, wherein said control 

means comprises two cams, for causing the outer edge of 

each of said plates to move in an arc.

45. Apparatus according to claim 43 or 44, wherein said 

means for positioning comprises two elongate, 

pivotally-mounted flaps for engaging the top of a said 

second pleat to position said second pleat.

46. Apparatus according to claim 43, 44 or 45, wherein 

said means for placing a line of adhesive comprises a 

hot-melt adhesive nozzle and track means.
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47. Apparatus according to claim 46, wherein said nozzle 

and track means are operated by a linear motor for moving 

said nozzle across said first and second sheets.

48. Apparatus according to claim 46 or 47 and further 

comprising means for heating said adhesive after it has 

been dispatched from said nozzle.

49. Apparatus according to claim 48, wherein said heating 

means comprise means for directing a beam of radiation

onto said adhesive.

50. Apparatus according to any one of claims 29 to 49 and 

including means for controlling the feed of each sheet of 

material, said means comprising two laterally spaced 

support posts, a toothed rack on each post, first and 

second carriages each mounted on a respective post for 

movement along said posts, a shaft connecting said 

carriages, said shaft having pinions at opposite ends for 

engaging respective ones of said racks, and roller means 

for engaging said material and applying tension thereto.

51. Apparatus for manufacturing an integral expandable 

collapsible product, said apparatus being substantially as 

hereinbefore described with reference to and as

illustrated in the accompanying drawings.

Dated this 2,9th Day of October, 1990 

HUNTER DOUGLAS INTERNATIONAL N.V.



20 971/88

< r t i' -«
» ro «• l < c

• t * t• » c·-· t
99 9 9ft *
ft ft 9 ·

ft ft ft ft ft ft

ft ft > « O 0

ft ft ft ft 0 «ft ft ft

ft ft * • ft *
ftft ft ft ( t ft

Fig.1.

14

Fig. 2.
20 52 '0 20

■2



1



16





jfc .
ί

<
.(
I

τ 

ί
j π

■ ί *

* I '·t r .
4 ·■« » ί
t *

* ί
*

C♦

■’( <

ri
3
(t




