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(57) Abrége/Abstract:

Apparatus for use In producing articles (136), each comprising a sheet (10) folded with a first set of concertina folds anad
transverse to these a second set of concertina folds (180) and two stiff portions (22, 24) attached to opposite outer segments
(166) of the folded sheet (10), comprises means (26, 12, 28, 20) to supply the folded sheet (10) and stiff portions (22, 24) and
attach them together and maintain the sheet (10) folded before and/or during at least a part of, the attaching step, the guide
means (20) cooperating with flights (14) to push the elements of articles (136) therealong, the flights controlling the mutual
relative position of the separate elements by being stepped and guide means (20) being shaped to vary the positions of the
elements relative to the flights (14) during the movement. Supply means for cards (22, 24) are arranged to reciprocate and
supply cards alternately from two stores (26, 27). Gluing stops short of all edges of the folded sheet (10). Means (20, 87, 83, 89)
control relative positions laterally or longitudinally between said elements during attaching them together to enable precise
repetition of their mutually relative positions after attachment. A plurality of channels for simultaneously producing articles (136)
have a common motive source (68) and respective means (100) to switch off source (68) from each channel independently, and

plug and/or other quick release means (102) to allow quick release and removal of an operative unit (e.g. 12) from one channel
with minimum downtime for the other channels.
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(57) Abstract

Apparatus for use in producing
articles (136), each comprising a sheet
(10) folded with a first set of concertina
folds and transverse to these a second - |
set of concertina folds (180) and two \
stiff portions (22, 24) attached to oppo-
site outer segments (166) of the folded a

sheet (10), comprises means (26, 12, 28, 66-@
20) to supply the folded sheet (10) and
stiff portions (22, 24) and attach them I
together and maintain the sheet (10)
folded before, and/or during al least a l
part of, the attaching step, the guide
means (20) cooperating with flights (14) 1 @
to push the elements of articles (136)
therealong, the flights controlling the
mutual relative position of the separate i

means (20) being shaped to vary the po- L
sitions of the elements relative to the

flights (14) during the movement. Supply means for cards (22, 24) are arranged to reciprocate and supply cards alternately from
two stores (26, 27). Gluing stops short of all edges of the folded sheet (10). Means (20, 87, 88, 89) control relative positions lateral- |
ly or longitudinally between said elements during attaching them together to enable precise repetition of their mutually relative |
positions after attachment. A plurality of channels for simultaneously producing articles (136) have a common motive source (68)
and respective means (100) to switch off source (68) from each channel independently, and plug and/or other quick release
means (102) to allow guick release and removal of an operative unit {e.g. 12) from one channel with minimum downtime for the

other channels.
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METHOD AND APPARATUS FOR LAMINATING STIFFENERS WITH FOLDED

SHEETS

Background to the Invention

This 1nvention relates to articles each comprising
a sheet folded with a first set of concertina folds and so
as to be transverse to these a second set of concertina
folds. It also relates to i1mproved apparatus and processes
for producing such articles. Certain features or

P

combinations of features of the apparatus and processes are

thought to have independent value and the invention

therefore extends to such features and combinations and to

corresponding articles.

The present inventor has experimented to produce

r-

the first-mentioned articles with finishing of them, by

attaching outer stiff portions to the folded sheet, being
done by hand. In attempting to produce apparatus for
carrying out this process and further steps of processing
such articles, there have been encountered much
inconsistency 1in production, very slow maximum speeds of

production and various other snags.

Summary of the Invention

After some years of research, the inventor

discovered that all of these faults could be attributed to
incorrect or 1nadequate control of the folded sheet being
processed and more particularly discovered a need to

malintain the sheets folded during such processing or at

least certain parts thereof.

Accordingly one aspect of the invention provides apparatus

for use 1n producing articles each comprising a sheet folded
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wlth concertina folds which can be unfolded, characterised

1n that the article comprises at least one stiff portion

attached to an outer segment of the folded sheet, and the
apparatus comprises means to supply the folded sheet and

sti1ff portion and attach them together and maintain the

sheet folded during at least part of the approach to the

attaching step.

According to another aspect there is provided

apparatus for use 1n producing articles each comprising a

sheet folded with a first set of concertina folds which can

be unfolded and transverse to these a second set of

concertina folds which can be unfolded, characterised in

that the article comprises two stiff portions attached to

opposite outer segments of the folded sheet, and the

apparatus comprises means to supply the folded sheet and

sald stiff portions and attach them together and maintain

the sheet folded during at least part of the approach to the

attaching step.

In a specific embodiment the apparatus comprises
means to effect said attaching step and to include gluing
and attaching as parts of such step, which means comprise a
gluing station followed by an attaching station and means to

malntain the sheet folded at or in the region of such a

station.

The apparatus may comprise means to effect said
attaching step and to include gluing and attaching as parts
of such step, which means comprise means substantially to
maintain the sheet folded before and throughout the

attaching step.
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The sheet may be maintained folded by wvarious
means 1ncluding an alr jet or a spring-loaded member but a
particularly advantageous arrangement utilises guide means

adapted to bear against the folded sheet to maintain it

folded during passage of the folded sheet past the guide
means, which means can also be used as an integral part of
handling and positioning means of the apparatus. A much
1mproved product 1s obtained by use of pinch rollers to

consolidate the folds after the attaching step.

A particularly advantageous embodiment further
comprises gulde means and flights arranged to move along the
guide means and thereby push said objects therealong, the
flights being constructed and arranged to control the mutual
relative position of separate elements of each said object

during such movement.

In one aspect, the flights are constructed and
arranged to position corresponding edges of the elements
mutually relatively displaced i1n the direction of said

movement .

The flights may be stepped and the guide means may
be shaped to vary the position of the objects relative to

the flights during the movement.

Furthermore, the guide means may be shaped to

enable the flights to control the mutual relative position
of an object and a further separate element during the

movement .

According to one embodiment the guide means
comprise a first introductory guide portion for a first said
element, and a second introductory guide portion for a

second saild element, sailid portions being constructed and
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arranged to allow said flights to entrain such elements

separately and then enable them to meet.

The guide means may also comprise a third
introductory portion for a third said element, such portions
being constructed and arranged to allow said flights to
entrain said third element separately from said first and
second elements and, after the meeting of said first and
second elements, to enable a meeting between an object
comprising these first and second elements on the one hand

and saild third element on the other hand.

A particularly successful form of production
apparatus comprilises spray gluers and each of said flights
comprises an upper and a lower forwardly facing portion of
which the upper portion projects slightly forward of the
lower portion, and salid guide means comprise a runner
adapted to position a first said stiff portion at an upper
position adjacent the nozzle of a said spray gluer to be
firstly glued thereby and thereafter lower the stiff portion
to said lower portion of the flight, a second runner adapted
to receive said folded sheet at the level of the upper
portion of the flight and lower the same to contact the
firstly glued upper surface of said first stiff portion
while still being positioned by the upper portion of said
flight and pass the folded sheet, maintained folded and
attached to the first stiff portion, close to the nozzle of
a said spray gluer to be secondly glued thereby and
thereafter lower the attached sheet and first stiff portion
to be wholly within the lower portion of the flight, and a
third runner arranged to receive a second said stiff portion
and lower the same to the lower portion of said flight to

contact the secondly glued surface of said folded sheet.
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Description of Particular Embodiments

Reference will now be made by way of example to

the accompanying drawings, 1in which: -
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Figure 1 is a schematic side elevation of a first example of apparatus embodying the
invention,;

Figure 2 is a perspective view of a detail of Figure 1;

Figure 3 is a perspective view of another detail of Figure 1;

Figure 4 is a view corresponding to Figure 1 of a second example of apparatus
embodying the invention;

Figure 5 is a perspective view of a detail of Figure 4,

Figure 6 is a side elevation of a flight of the Figure 4 embodiment;

Figure 7 is a schematic side elevation of details of the Figure 4 embodiment just after
station 58;

Figure 8 is a view corresponding to Figure 7 showing operation of the process at
station 58;

Figure 9 is a view corresponding to Figure 8 to illustrate the process at station 64,

Figure 10 shows the action at pinch rollers 66;

Figure 11 is a perspective view of a detail of the Figure 4 embodiment showing how
a spray head nozzle cooperates with guide means 20;

Figure 12 is a view corresponding to Figure 8 showing an aiternative arrangement of
a bar 10 of quide means 20;

Figure 13 is a view corresponding to Figure 12 showing the orientation of a folded
sheet 10 in the process,

Figure 14 shows where the giue is applied to a card 22;

Figure 15 shows where the glue is applied to a folded sheet 10;

Figure 16 is a perspective view showing details of the spray heads 54, 60;

Figure 17 is an end view of a three-channel embodiment corresponding to Figure 4;

Figure 18 is a view corresponding to Figure 17 of a two-channel embodiment
corresponding to Figure 4;

Figure 19 is a view corresponding to Figures 17 and 18 showing in detail an end view
of a single channel of the Figure 4 embodiment;

Figure 20 is a schematic part cross-sectional view of hopper 12 of the Figure 4
embodiment together with associated delivery mechanism;

Figure 21 is a schematic view of a reciprocating mechanism operable with hopper
means such as 26, 28, seen as an end view corresponding to Figure 19;
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Figure 22 is a perspective view of the reciprocating mechanism shown in Figure 21:
and

Figures 23-30 show examples of articles made embodying the invention.

In one example of apparatus embodying the invention, as illustrated in Figures 1 to 3,
sheets 10 each folded with a first set of concertina folds and perpendicular to these a
second set of concertina folds are fed from a hopper 12, being entrained one at a time
from the bottom thereof by flights 14 on a belt 16 moving in the direction of arrow 18,
each entrained folded sheet 10 resting on, and being pushed along, guide means 20 in the
form of two rails on either side of flights 14, as seen in Figure 2. Stiff portions 22, 24 in
the form of cards of plastics material like credit cards (3.4" x 21" = 85mm x 55mm) are
supplied from hoppers 26, 28 to drums 30, 32, being taken off one at a time from the

bottom of the hoppers by recesses 34, Figure 3, with the aid of vacuum ports 36. The*

drums 30, 32 rotate in the direction of arrows 38, 40 and their ports 36 maintain vacuum
except in the shaded quarter 42 of their circumference. The drums move the captured
single cards past gluing drums 44, 46 supplied from glue baths 48, 50. As a glued card
22 in a recess 34 reaches the bottom of drum 30, it is synchronised with a folded sheet
10 and carries this off the belt 16 along an upward projection 52 of gquide means 20,
adhering to folded sheet 10. The combination of folded sheet 10 and card 22 glued
thereto then reaches the pinch between drums 30, 32 at which it is synchronised with a
glued card 24 carried in a recess 34 in drum 40 and at that point the card 24 is attached
to the other side of the folded sheet 10. Without guide portion 52 to maintain the sheet
folded, the apparatus could work slowly but not reliably and not fast. Also, if the
apparatus stopped and was then restarted, flights 14 tended to jerk folded sheets 10
irregularly, and inconsistent results were obtained.

An alternative example embodying the invention is shown in Figures 4 to 20. The
same reference numerals are used for corresponding parts of different embodiments. A
bottom card 22 is slid off the bottom of hopper 26 by a flight 14 and carried to a gluer
spray head 54 constituting a gluing station by moving along guide means 20. A folded
sheet 10 is supplied by hopper 12 to a first upper portion 56 of guide means 20 and is
entrained by a flight 14 so that it moves along guide means 20 above a glued card 22.
Guide means portion 56 is shaped so that this folded sheet 10 descends as it is pushed
along by its flight 14 and eventually meets the corresponding glued card 22 and therefore

3
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becomes attached to that at the end of portion 56 which therefore constitutes an attaching
station 58. The combination of card 22 and folded sheet 10 attached thereto passes
beneath a second gluer spray head 60 at which the uppermost surféce of the folded sheet
10 is sprayed suitably with glue and the combination proceeds beneath hopper 28 from
5  which the flight 14 entrains a card 24 resting on a second upper portion 62 of guide
means 20 above the combination of card 22 and folded sheet 10 until, due to the shape
of portion 62, card 24 descends and meets the combination at a point 64 where it is
attached by the last gluing to the said combination, which point 64 therefore constitutes
a second attaching station. The resulting article then proceeds to pinch rollers 66. All of

10  the moving parts are driven from a single motive source 68.
In more detail, a flight 14 comprises a spacer 70 with a thickness of about 3mm in the

horizontal direction as seen in Figure 6. This controls the spacing between bottom card

22 and folded sheet 10, e.g. as shown in Figure 7 which is a view after they have been
attached together at station 58, the action at which station can be seen from Figure 8,

15  which also shows a single central circular bar 72 employed to maintain sheet 10 folded
and located just above flights 14 at certain parts of the path along guide means 20 of

which bar 72 is a portion. These parts are especially below the spray stations 54, 60
because air comes out from these at quite a high pressure of approximately 40 p.s.i. and

would otherwise blow open the folded sheets 10 if it were not for the bar 72 maintaining

20 them folded, for a distance of perhaps 15cm (6") before and after each of stations 54, 60
and at attaching stations 58, 64, where the change in level and attitude of elements 22, 10,

24 and the contact of folded sheets 10 with cards 22, 24 also might tend to open folded

sheets 10 if it were not for bars 72 maintaining them folded. The bar 72 could be extended

along the whole path length of the apparatus from hopper 26 to just before pinch rolls 66

25  butitis considered that more accurate guidance of the elements 22, 10, 24 of the objects
travelling along the conveyer means comprising belt 16, flights 14 and guide means 20 for
positioning of these elements can be provided by guide means 20 and for maintaining
sheets 10 folded. At spray head 54, a pair of nozzles 74, 76, Figure 16, spray a pair of

lines 78, 80, Figure 14 on card 22 and at spray head 60 a pair of nozzies similarly sprays

-30  apair of lines of glue 82, 84, Figure 15, onto folded sheet 10 so as to stop short of the
edges of the folded sheet 10. As seen in Figure 9, guide portion 62 is sufficiently lower

than spacer 70 of flight 14 for card 24 to be correctly located exactly over card 22 of the
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combination with folded sheet 10. Figure 9 then shows how guide 62 goes even lower to

terminate at station 64 at which point card 24 meets folded sheet 10 and is attached

thereto by the glue lines 82, 84. After a suitable further period (to allow drying) of

transport to pinch rolls 66, these consolidate the folds (and gluing) of the article formed
5  of cards 22, 24 and folded sheet 10, see Figure 10.

As seen in Figure 11, guide means 20 may extend to almost the centre of a card 22 and
be provided with a cut out 86 to allow spray to issue from nozzle 74 and reach card 22,
and likewise with nozzle 76. Figure 13 shows the preferred orientation of folded sheet 10
with respect to its second set of folds and its direction of motion 18, in order to reduce

10 its tendency to open due to its forward motion or due to flight 14 hitting its back end if
It restarts to move. Figure 12 shows an alternative arrangement in which the flights have
a recessed top centre and bar 72 can then be put lower in order to maintain sheets 10
folded. The preferred method of shaping the lower, As seen in Figure 19, portion of guide
means 20 Is to provide a recess 88 at each side so as to maintain sheet 10 folded

15 throughout its path. (For clarity, Figure 19 does not show lower card 22, which is in fact
present below sheet 10.) Alternatively, the recessed shape of the lower portion of guide
means 20 may not extend to certain positions at which bar 72 is used instead. In another
alternative, item 10, Figure 19, is replaced by card 22 surmounted by folded sheet 10
shown in dashed lines and an upper part of the lower portion of guide 20 defines a further

20  recess to maintain sheet 22 folded.

Figure 20 shows details of one arrangement of hopper 12 in which a pile of the cards
10 slide down past a shoe 90 helped by means of roller and belts mechanism 92 moving
In the directions of the arrows shown and are presented at position 94 to a sensor 96
cooperating with a sensor 98 sensing the front of a card 22 to start and stop the motion

25  of feed mechanism 92 in order to present sheets 10, accurately positioned in relation to
cards 22, to upper portion 56 of guide means 20 to be entrained by flights 14.

While Figure 4 shows one channel, there may be a plurality of channels, for example
two as shown in Figure 18 or three as shown in Figure 17, each channel having
substantially the appearance shown in Figure 19. The various channels may be operated

30  from a single motive source 68, Figure 4, with means 100 to switch it off from each
channel independently and each of the various units, e.g. hopper 12 with its associated
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mechanisms, Figure 20, has quick release means 102 enabling it to be unplugged and
quickly removed for repair or replacement.

As seen in Figures 21 and 22, supply means for cards 22 or 24, e.g. shown as hoppers
26, 27, are arranged to include means to reciprocate and supply cards alternately from
5 each store 26, 27. Such supply means have a supply member 104 with two recesses 106,
108 each able to take a single card 22, arranged to reciprocate between a first position in
which it is adaptéd to receive a card from store 27 (as shown in Figure 21) in recess 106
and supply a card 22 from the other recess 108 to a take off point (in the form of a gap 110
in a stationary member 112), and a second position at which it is adapted to receive a card
10 22 from the other store 26 in the othér recess 108 and supply a card 22 from said one
recess 106 to said point 110 over which recess 106 is located in said second position.

The member 104 is reciprocated by means of a pneumatic cylinder 114.
The action of the pinch roliers 66, Figure 4, serves also to apply a firm pressure for a
short period to ensure a good bond due to the glue and to reduce any tendency for the
15  folded sheet insert 10 to wrinkle or bubble. It will be apparent that the ways in which the
various processes are carried out can be varied widely to make use of proprietary/known
equipment or equipment specifically devised for the purpose. For example, the cards 22,
24 and inserts 10 can be stacked, e.g. manually, between vertical or horizontal guides and
fed into the apparatus shown in Figure 4 or onto another feeder feeding into this
20 apparatus by the use of belts and roliers. Again, they may be fed by use of vacuum
means, reciprocating gates or rotary drums. The cards 22 and folded sheets 10 (which
might for example be maps) may also be fed into the apparatus by hand. The glue can
be applied to any or all of the insert 10 and cards 22, 24. The glue can be water based,
solvent based, hot meit or any other suitable material and can be applied by roller, spray
25 bar, spray nozzle, ball tip, slot coat, screen print or any other suitable device. Either cards
22 or cards 24 may be omitted. Transport of cards 22, folded sheets 10, and assemblies
thereof, through the process can be effected using plain or flighted belt conveyers,
conveyers with applied air suction, roliers, or by the use of a rotating drum or carousel.
A "pick and place" mechanism can also be used. Any such devices can be used alone
30 or in combination. The cards 22 and inserts 10 may be located on runners, belts or
rollers, in pockets or by any other suitable devices. They may be restrained from upward
and/or sideways motion by means of runners, bars, belts, roliers or any other suitable
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device, alone or in any combination. In place of pinch rollers 66, there may be used a
reciprocating press platten, pinch belts, air pressure or suction on a foraminous belt or
table and/or by any other suitable means. Pressure for the purposes mentioned in
connection with rollers 66 may be applied at this point alone or may be applied after
station 58 and again after station 64. Overall control of the process can be by means of
a single overall programmable logic controller, or a series of controllers, one for each
operation. Information for such controllers can be based on the movement and position
of the cards 22, 24 and inserts 10 or any other moving unit or other machine component
(e.g. the flights 14) and can be collected using any proprietary/known sensing device
which may be either a contact or a non-contact variety. Alternatively, a completely
integrated mechanised system can be devised using any of the above features, as will be
apparent to one skilled in the art. Equally, a completely different process can be devised
based on pre-coating of cards 22, 24 and inserts 10 with a suitable bonding agent which
Is activated after assembly together of the elements 22, 24, 10 using heat, pressure,
radiation or otherwise. Again, there can be used a two-component adhesive system, with
one component on each of the elements to be attached together, the components cross-
linking together to provide the required attachment. It may be possible to pinch, activate
or otherwise process two or more, e.g. a stack, of the articles together.

it should be noted that the width (in the horizontal direction seen in Figure 6) of a
spacer 70 is half the difference in length between a card 22 and an insert 10 for
symmetrical mutual relative displacement thereof in the forward direction. However, this
may be altered if an asymmetrical arrangement is required. An extra function of slot 86,
Figure 11, is to allow excess adhesive to drop through. The position of the object along
its path is detected by sensors (not shown) which, for example, switch on spray-carrying
air to spray-heads 54, 60 just before arrival of the object and switch it off just after
departure thereof and, by timing or position-sensing, switch on the supply of giue for the
right period to start and stop short of the leading and trailing edges of the folded insert
10, both at spray head 54 (where it is pre-calculated where the insert 10 will lie) and at
spray head 60. One example of the whole apparatus shown in full lines in Figure 4 is
about 3.5 metres long and the objects travel at about two per second with a pitch (interval
between flights 14) of 125mm. The glue is chosen so that, at the resulting speed of the
objects, the glue will quickly become tacky and avoid slippage of the various elements of
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the object by the time they pass through pinch roliers 66, which run approximately 20%
faster than the conveyer flights 14. The inserts 10 shown are Z-shaped in respect of their
second set of concertina folds, as seen in a direction looking at Figures 4 and 13, with a
fold line uppermost and foremost. This orientation allows the extra weight at the top front
to help maintain the insert 10 folded, it gives a smoother passage through the runner
system which guide means 20 comprise, and it aids feeding from hopper 12, especially
when this is provided with the details shown in Figure 20. Speeds on this apparatus to
produce one article per second or more are considered to be high speeds, at which the
process is enabled or substantially improved by maintaining the folded sheets folded. |t
will be appreciated that the apparatus described is capable of ready adjustment to
accommodate different thicknesses and size of cards 22, 24 and inserts 10, as well as
different relative positioning therebetween.

The full-line embodiment of Figure 4 may be extended as indicated by the schematic,
flow diagram type, dashed lines, in which means 114 serve to enclose the article received
from pinch rollers 66 in an envelope, for example by flo-wrapping the object in
polypropylene from a reel, either as a sleeve or as an envelope e.g. formed from the
sleeve crimped closed at both ends. The article may then pass to means 116 for attaching
it removably adhesively to another sheet, already or subsequently bearing information,
e.g. a compliments slip, and may then pass to yet other means 118 to put the object
emerging from means 116 into an envelope and provide from a mailing list stored in
means 118 selected addressee details on the outside of the last envelope or on the
compliments slip visible through a window in such envelope. Alternatively, means 114
may function directly as just described of means 118 to provide a mailing envelope
directly enclosing the article emerging from pinch rolls 66.

In a further possibility, shown in chain-dotted lines in Figure 4, means 120 serve to
store unfolded sheets 10, store information, select among the stored information (e.g. in
response to a keyboard input) print a sheet with the selected information, fold the sheet
with the necessary concertina folds and expel the same in the same manner as hopper 12.
The full-line features of Figure 4 then provide stiff portions to the folded sheet 10. The
means 120 may be specifically adapted to fold the sheet with both a first set of concertina
folds and at right angles to these a second set of concertina folds and the
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full-line features of Figure 4 can then attach a stiff portion 22, 24 to each of the two
opposite outer segments of the folded sheet. Any of means 114, 116, 118 may aiso be
included.

The flights 14 are stepped by means of spacers 70, Figure 6, but could be stepped in
other configurations for other purposes, e.g. to provide cards 22, 24 mutually relatively
displaced along the direction of travel. Whatever the requirement, a suitable combination
of guide means 20 and flights 14 can be designed. As explained, particularly with
reference to Figures 8 and 9, the guide means 20 are shaped to vary the position
(vertically) of each object comprising one or more of cards 22, 24 and an insert 10 relative
to the flights 14 during the movement along guide means 20. The flights 14 control the
mutual relative position of a sub-assembly of a card 22 and insert sheet 10 and a further
separate element in the form of a card 24 during such movement. The guide means 20
comprise a first introductory guide portion (the right hand end of means 20 as seen in
Figure 4) for the first element 22, a second introductory guide portion 56 for the second
element comprising a folded sheet 10, these portions being constructed and arranged to
allow said flights 14 to entrain such elements Separately and then enable them to meet at
station 58. Guide means 20 comprise a third introductory portion 62 for a third element
comprising card 24, the portions being constructed and arranged to allow the flights 14
to entrain the third element 24 separately from the first and second elements 22, 10 and,
after the meeting of said first and second elements at station 58, to enable a meeting at
station 64 between the sub-assembly comprising these first and second elements 22, 10
on the one hand and said third element 24 on the other hand. These first, second and
third portions of guide means 20 constitute runners along which the elements run when
pushed by flights 14. These runners position stiff portion 22 at an upper position adjacent
the nozzles of spray gluer 54 to be firstly glued thereby and thereafter lower stiff portion
22 to the level of the lower portion 71, Figure 6, of flight 14. An upper portion of second
runner 56 receives said folded sheet 10 at the level of the upper portion 70 of flight 14 and
lowers the same at station 58 to contact the firstly giued upper surface of the first stiff
portion 22 while the latter is still positioned by the upper portion 70 of said flight 14, and
a lower continuation of the guide means 20, still forming part of the said second runner,
passes the folded sheet 10, maintained folded and attached to the first stiff portion 22,
close to the nozzles of spray gluer 60 to be secondly glued thereby, and thereafter lowers

| 2116963 rcr/cBo2/01625
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the sub-assembly comprising the sheet 10 and first stiff portion 22 attached together so
that this sub-assembly is wholly within (the height of) the lower portion 71 of flight 14.
Third runner 62 is arranged to receive a second said stiff portion 24 and, at station 64,

lower the same to the level of the lower portion of said flight to contact the secondly glued
5  surface of said folded sheet 10.

in the course of movement of the folded sheet and stiff portions along the path defined
by guide means 20, in Figure 4, means 87, 88, 89, Figure 19, (which guide means 20
comprise) due to their shape and arrangement service to maintain predetermined lateral
relative positions between the folded sheet 10 and stiff portion 22 while attaching them
10  together and flights 14 maintain predetermined longitudinal relative positions between the
same while attaching them together, whereby the same predetermined positions for all of

the articles produced are repeated with considerable accuracy.
By suitably constructing and arranging rollers 66 and means 114, 116 and 118, these
means serve to maintain the sheet 10 folded while means 114 provide a separate envelope
15  or sleeve around the folded sheet 10 that will maintain the same folded and/or while the
means 116 attach sheet 10 to another sheet and/or while means 118 provide a mailing
envelope around the folded sheet 10 and provide to the combination details of an
addressee suitably visible for postal purposes. Means 120 may comprise as standard
industrial units separate means to store unfolded sheets 10, store relevant information to
20 be printed thereto, input a selection among such information, print the selected
information to said sheets, fold the printed sheets, and expel them to guide means 20,
these being indicated respectively as units 122, 124, 126, 128, 130, 132. Apparatus
comprising means 120 together with means 114, 116, 118, may be used with an alternative
to the apparatus shown in Figure 4 in full lines, namely comprising a guide means 20 to
25 receive the expelled folded sheet 10 from means 132 and spray means 60 adapted to spray
not glue but a coating for impregnation of the upper outer segment of the folded sheet
and means 28 could then be not a hopper but curing means for said coating or
impregnation. Means 60 and 28 would then, if desired, be effective on both the upper and
lower outer segments of the folded sheet expelled from means 132. Alternatively again,
30 means 60 could be omitted and means 28 could be such as to provide lamination of said
upper and/or lower outer segments of folded sheet 10. It may yet again be desirable for
such coating or impregnation to be printed onto unfolded sheet 10 by means 128,
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preferably to stiffen a portion only of said sheet which, upon folding by means 130, will
be one or both opposite outer segments of the sheet 10. Means 128 may instead also
effect the curing to harden such portion. Alternatively again, means 126 may effect
lamination to stiffen a said portion of said sheet which portion, after the folding, will
comprise the opposite outer segments thereof. In all such cases of stiffening, the essence
of the process is to add matter which is itself non-stiff but, in cooperation with the sheet
(e.g. in laminating) or upon curing (after said coating or impregnating) such matter
together with the sheet is effective to stiffen the same at a relevant portion only thereof,
comprising the two opposite corner segments of the sheet. While lamination of a whole
sheet is known and stiffening by coating and impregnation have previously been proposed
by the present inventor, it is believed that any such stiffening of a portion only of a sheet
(whether folded or not) is novel and inventive. Throughout this specification including the
appended claims, the term "stiffening" is intended to refer to such use of a non-stiff
material to produce eventually stiffening of the sheet and use of the term "stiff portion"
Is intended to refer to a portion which is itself stiff and stiffens the sheet by attachment
thereto, e.g. by means of glue (which term itself is intended to refer to any suitable
adhesive) unless the context otherwise requires.

In a further alternative to the function of the means 120 already described, such means
may comprise means 122 to store sheets, means 124 to view individual frames from a
strip or the like of film, laser printer means 128 including any necessary features to
receive and locate images from said individual frames, and optionally means 130 to fold
the sheet with mutually perpendicular concertina fold lines separating said images on said
sheet and optionally the full-line features of the Figure 4 embodiment to attach stiff
portions to opposite outer segments of the folded sheet while maintaining the sheet
folded, possibly with the addition of any of means 114, 116, 118 and possibly a connection
134 between means 124 and means 118 in order to transmit and enclose the strip or the
like of film in the envelope with the printed sheet and possibly together with charging
documentation, advertising material and/or fresh (unexposed) film. The term "strip or the
like of film" is intended to include, but not be limited to, film cassettes or sequences of
film frames around the circumference of a fiat circular card or indeed any other format in
which frames are contained in a predetermined order.
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of these processes enables the number of steps to be reduced by omitting at least a step

The use of stiff portions comprising material that is at least partly transparent in any

of printing such transparent material since the substrate formed by the sheet 10 thereat
can have the necessary information on it. This allows such processes to be more
5  economically and simply automated and likewise the corresponding apparatus.

In the article 136, shown partly unfolded in Figure 23 for the sake of clarity, to which
the inventor first turned his attention, it is to be noted that this has an odd number of
concertina fold lines longitudinally and an even number of concertina fold lines across its
longitude and the adhesive is in an area 82, 84 that stops short of all edges of the folded

10 sheet 10. In the article 138, Figure 24, the attachment is with the aid of an adhesive
system comprising two components 140, 142, one on each of the folded sheet 10 and the
stiff portion 22, cross-lin'ked together. in the article 144, Figure 25, there is a separate
envelope 146 in which the sheet 10 (and in this case cards 22, 24) is contained in order
to maintain the sheet 10 folded due to the envelope being sufficiently small and/or stiff.

15  Ifthe envelope 146 is not crimped together as shown at the ends 148, it constitutes simply
a sleeve. In the article 150, Figure 26, an article 144 is attached to a sheet comprising a
compliments slip bearing information in the form of addressee details 154 intended to
show through the window 158 of a window envelope 160 suitably visible for postal
purposes and perhaps other descriptive or advertising information 156. Stiff portions 22

20 and/or 24 and/or envelope 146 may comprise transparent material. Article 162, Figure 27,
comprises a sheet 10 folded with concertina folds (but shown opened out for clarity) and
having stiffening of a portion 166, 166 only of the sheet 10 by means of addition thereto
of non-stiff matter 164 in the form of lamination or hardened coating or hardened
impregnation 164. Article 168, Figure 28, comprises a sheet 10 having a first set of five

25  concertina folds and perpendicular to these a second set of two concertina folds with the
segments 170 thus defined of the sheet 10 bearing laser-printed copies 172 of respective
individual frames 174 of a strip 176 of film, the sheet 10 being provided with stiff portions
22, 24 which are transparent so that there can be a total of thirty-six images 172 on the
front and back segments together, corresponding to the number of frames on a standard

30  thirty-six exposure film. The images 172 are arranged in the same order as on the film 176
so that, to provide serially related sets of images, as shown along each row in Figure 23,
it is only necessary to take them in the corresponding order on the film 176. To produce
article 168, there may be used colour

SUBSTITUTE SHEET
ISA/EP
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laser-printer means 124. In article 178, Figure 29, (shown for clarity unfolded, as also
article 168), at least a part 182 of the mutually perpendicular sets of lines 180 of the
concertina folds is perforated so that segments such as 184 (e.g. constituting discount
vouchers) can be detached while still allowing concertina folding action of the remainder
of the sheet 10.

In article 136, the number of folds in either or both directions may vary, as also the
area and/or arrangement of adhesive, and even whether adhesive or other joining is used
for the stiffening, and/or other stiffening means are used.

An article such as 136 has particular advantages in that it can be opened fully, very
quickly and easily and possibly using only one hand and can also be refolded very quickly
and easily. As mentioned, the production by machine of such articles occasions great
difficulties and some of the features herein described for overcoming these difficulties can
have other applications.

It is sometimes found that the folded sheets 10, when obtained from an outside source,
are not fiat but bowed. In such case, a suitable form of guide means 20 can be used to
fiatten the folded sheets 10 sufficiently for them not adversely to affect the process being
carried out by the apparatus of Figure 4. The features which enable guide means 20 to
maintain sheets 10 folded can serve also maintain folded sheets 10 flat. The difficulty
arises mainly if the folded sheets 10 are bowed from end to end, in which case a shape
of guide means 20 such as shown in dashed lines at 87, 88, 89 in Figure 19 will be
effective to flatten them.

While the addressee details may be provided on the folded sheet 10 or stiff portion 22
or 24 in order to show through a window of envelope 160, these details may alternatively
be printed direct to envelope 160, or preferably to an adhesive label affixed by means 118
to envelope 160 as item 1158. This particularly facilitates speeding up production since the
printing of addresses direct to sheets 10 is much slower than to sheets 152 or to labels.
it might 'only be advantageous to have printing means 124 print also the addressee details
if the printing on sheets 10 varies from one sheet 10 to the next, depending on the
addressee. Means 114 or 118 may comprise, for adding addressee details, security coding
or the like, an ink-jet printer controlied by a tachogenerator to ensure that it prints at the
correct position on each article. Alternatively, means 60 may alternatively be a printer or
there may be a printer in a similar position above an appropriate part of guide means 20,
either at the position shown of means 60 or, for example, just after station 64.

SUBSTITUTE SHEET
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While, as shown in Figure 4, the upper part of belt 16 with its flights 14 is arranged to
move strictly along the level, e.g. by means of a supporting bed under the upper part of
belt 16, any adjustment to the flights would need to be carried out on each one
individually. A more sensible arrangement is to provide variable height means 186 set

5 into the table at appropriate portions thereof. This also avoids any need to adjust the
guide means 20.

Reference above to maintaining sheet 10 folded includes reference to preventing it
from opening more than an amount which is unimportant in the circumstances.

Further methods of maintaining the sheet 10 folded include use of a gravity-operated

10 member or again hook means 188, Figure 30, exemplified as being provided on a transport
drum 30, e.g. for use in the Figure 1 embodiment. Of course, any combination of fold-
maintaining means may be employed.

Thus, it will be seen that a universal production apparatus, or at least finishing
machine, can be provided which can be readily and speedily adapted to provide any

15  combination of a wide variety of the various optional features mentioned, and adjustments
of them.

The information which may be selected by the user via means 126 may, for example,
be a highlighting of the positions of all cinemas, car parks or other sites of interest on a
map. In a development of means 120, its means 122 are adapted to store stiff portions

20  suchas 22,24 and its means 132 are adapted to expel two of said stiff portions separately
with the folded sheet 10. Such an arrangement is not followed by the full-line features of
the Figure 4 embodiment and may be useful, for example, in a free-standing machine at
an airport which produces a map with selected details to order and is coin-freed, its
output being the folded sheet and two stiff portions which may be self-adhesive or bear

25 a component of a two-component adhesive system of which the other component is borne
by the folded sheet 10, for the user to affix said stiff portions himself to said folded sheet
to produce an article 136. The apparatus may alternatively expel a said sheet without
folding it, leaving it to the user to fold it. Usually, the user will then simply peel a backing
layer off the stiff portions and then attach them to the sheet.

30 Regarding the use of at least partly transparent stiff portions or cards 22, 24, the
following points should be noted:-

SUBSTITUTE SHEET
ISA/EP
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1. The use of such a card enables all of the printing to be done on the sheet and none,

or perhaps only standard information or design, on the card, which cards can then be
used without change for a variety of different jobs.

2 Machines to print onto plastic card are very limited in the number of them available
5  and their total capacity, so that large runs need months of advance booking.

3. Plastic cards are normally printed 56 cards to view, i.e. printed at once, in order to
provide economic production but this is very expensive on artwork since it then requires
a layout with 55 repetitions of the artwork of a single card.

4. Printing done onto plastic quickly becomes scuffed in normal handling, but artwork

10 printed onto the sheet itself is protected by a transparent cover (the card) and therefore
use of this produces a functionally better-looking product.

S. Plastic cards when printed are not readily stackable because of drying time and
other factors, e.g. scuffing. To stop scuffing requires lamination of the printed plastic
cards and such lamination too needs time to dry. Thus, printing onto plastic cardsis very

15 slow.

6. If cards having different artwork are printed at the same time on a sheet before
cutting, they tend to become mixed up when the sheets are cut up and are difficult to sort.

7. If the folded sheets 10 are obtained externally, the folded sheets in a stack
sometimes have different orientations because of inconsistency in packing them and need

20  to be sorted before printed plastic cards 22, 24 are affixed to them so that these shall be
In the correct positions out of some 16 possibilities.

For all these reasons, it is highly advantageous to use stiff portions comprising
transparent material, especially with a doubly concertina-folded sheet 10.

With reference to the use of a plurality of channels, as exemplified in connection with

25  Figures 17 and 18, the units mentioned, referring to Figure 4, may severally be the first
feeder 26 for cards 22, the first glue head 54 for these, the second feeder 12 for inserts
10, the second glue head 60 for these, the third feeder 28 for cards 24. The quick-release
mechanism may be applied to disconnecting pneumatic power.

In a variation of the Figure 4 embodiment, means 130 may comprise a plurality of

30  folders acting in parallel to enable faster production to avoid this stage being a bottieneck.

It will be appreciated that use of a two-component adhesive system which requires

cross-linking of the components for adhesion allows the whole of cards 22, 24 to be
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coated with a component and possibly the whole of an outer
segment of the folded sheet 10 to be coated with the other
component without these beling sticky or adhering to anything

that they should not. Such adhesive systems are well known.

The aforementioned stiffening by applying a

coating that can be cured may require several layers of the
coating depending upon the material used and the thickness
of varnish. This may be normally printed in a single pass
to a thickness of 2 to 5 grammes per square metre at a rate
of 5000 units being printed per hour. The thickness can be
increased by use of a screen printer to 12 to 15 grammes per
square metre 1in a single pass. The system 1s used with a UV
curing lacquer and a continuous UV curing (e.g. drying)

system. The composition of the coating material can be

adjusted according to requirements of any particular
process. For example, lithographic printing can produce a
coating some 80 microns (metric) thick which can be cured in
1/1000 second by ultraviolet light to produce a stiffening
which i1s sufficient for many purposes. These compositions
can also be used for penetrating the material of sheet 10,
hereinbefore called impregnation. An alternative 1s to use
a so-called two-pot system 1n which a first coating or
impregnation with one component 1s followed by a second
application with a second component and these then cross-
link automatically (self-curing) and the system may perhaps

be enhanced by using overlacquer.

It will be apparent to those skilled in the art
that features of the different embodiments may be combined
and different features or combinations of features may be
novel in theilr own right and independently of other features

or combilinations of features so that i1nvention 1s considered
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to reside 1n any new and unobvious features or combinations

of features herein disclosed. In case of doubt, the claims
are to be 1nterpreted in the most beneficial sense to give
the maximum protection consistent with not covering anything

known or obvious.



CLAIMS

1. Apparatus for use in producing articles each comprising a sheet folded with
concertina folds which can be unfolded, characterised in that the article comprises at least

one stiff portion attached to an outer segment of the folded sheet, and the apparatus

5  comprises means to supply the folded sheet and stiff portion and attach them together

and maintain the sheet folded during at least part of the approach to the attaching step.

2. Apparatus for use in producing articles each comprising a sheet folded with a first

set of concertina folds which can be unfolded and transverse to these a second set of

concertina folds which can be unfolded, characterised in that the article comprises two

10 stiff portions attached to opposite outer segments of the folded sheet, and the apparatus

comprises means to supply the folded sheet and said stiff portions and attach them

together and maintain the sheet folded during at least part of the approach to the
attaching step.

-

3. Apparatus as claimed in claim 1 or 2, characterised in that it comprises means to

15  effect said attaching step and to include gluing and attaching as parts of such step, which
means comprise a gluing station followed by an attaching station and means to maintain
the sheet folded at or in the region of such a station.

4. Apparatus as claimed in claim 1, 2 or 3, characterised in that it comprises means
to effect said attaching step and to include gluing and attaching as parts of such step,

20  which means comprise means substantially to maintain the sheet folded before and
throughout the attaching step.

5. Apparatus as claimed in any one of claims 1to 4, characterised in that it comprises
guide means that are adapted to bear against the folded sheet to maintain it folded during
passage of the folded sheet past the guide means.

25 6. Apparatus as claimed in any one of claims 1to 5, characterised in that it comprises
apparatus for conveying objects, comprising guide means and flights arranged to move
along the guide means and thereby push said objects therealong, the flights being
conStructed and arranged to control the mutual relative position of separate elements of
each said object during such movement.

30 7. Apparatus as claimed in claim 6, characterised in that the flights are constructed
and arranged to position corresponding edges of the elements mutually relatively
displaced in the direction of said movement.

8. Apparatus as claimed in claim 6 or 7, characterised in that the flights are stepped.
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9. Apparatus as claimed in claim 6, 7 or 8, characterised in that the guide means are
shaped to vary the position of said objects relative to the flights during said movement.

10. Apparatus as claimed in any one of claims 6 to 9, characterised in that the guide
means are shaped to enable the flights to control the mutual relative position of a said

5  object and a further separate element during said movement.

11. Apparatus as claimed in any one of claims 6 to 10, characterised in that the guide
means comprise a first introductory guide portion for a first said element, and a second
introductory guide'pon‘tion for a second said element, said portions being constructed and
arranged to allow said flights to entrain such elements separately and then enable them

10 to meet.

12. Apparatus as claimed in claim 11, characterised in that the guide means comprise
a third introductory portion for a third said element, such portions being constructed and
arranged to allow said flights to entrain said third element separately from said first and
second elements and, after the meeting of said first and second elements, to enable a

15 meeting between an object comprising these first and second elements on the one hand
and said third element on the other hand.

13. Apparatus as claimed in any one of claims 6 to 12, characterised in that it
com prises spray gluers and each of said flights comprises an upper and a lower forwardly
facing portion of which the upper portion projects slightly forward of the lower portion,

20  and said guide means comprise a runner adapted to position a first said stiff portion at
an upper position adjacent the nozzle of a said spray gluer to be firstly giued thereby and
thereafter lower the stiff portion to said lower portion of the flight, a second runner
adapted to receive said folded sheet at the level of the upper portion of the flight and
lower the same to contact the firstly glued upper surface of said first stiff portion while

25  still being positioned by the upper ponion of said flight and pass the folded sheet,
maintained folded and attached to the first stiff portion, close to the nozzle of a said spray
gluer to be secondly glued thereby and thereafter lower the attached sheet and first stiff
portion to be wholly within the lower portion of the flight, and a third runner arranged to
receive a second said stiff portion and lower the same to the lower portion of said flight

30  to contact the secondly glued surface of said folded sheet.
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14. Apparatus as claimed in any one of claims 1 to 13, characterised in that it
comprises means to maintain the sheet folded while the means provide a separate
envelope or sleeve around the folded sheet that will maintain the same folded.

15. Apparatus as claimed in any one of claims 1 to 14, characterised in that it
contains means to stiffen a portion only of said sheet by an addition thereto of non-stiff
matter and possibly curing the same.

16. Apparatus as claimed in any one of claims 1 to 15, characterised in that it
contains means to stiffen a portion only of said sheet by an addition thereto of non-stiff
matter and possibly curing the same and said means are adapted to impregnate said
portion with a curable composition of séid matter and to cure said composition to effect
stiffening of said portion.

17. A process for producing articles, by means of apparatus as claimed in any one of
claims 1 to 16, each article comprising a sheet folded with concertina folds and at least
one stiff portion attached to an outer segment of the folded sheet, characterised in that
the folded sheet and stiff portion are moved along a predetermined path with their
corresponding edges mutually relatively displaced in the direction of such movement and
with the sheet maintained folded, during which movement said sheet and portion are
initially separate from each other and then attached together.

18. A process as claimed in claim 17, characterised in that after the aforesaid
attachment the foldec sheet and a second said stiff portion are moved along a
predetermined path with their corresponding edges mutually relatively displaced in the
direction of such movement and with the sheet maintained folded, during which movement
said sheet and second portion are initially separate from each other and then attached
together.

19. A process for producing articies by means of apparatus as claimed in any one of
claims 1 to 16, or a process as claimed in claim 17 or 18, each article comprising a sheet
folded with concertina folds and at least one stiff portion attached to an outer segment
of the folded sheet, characterised in that said stiff portions for said articles are obtained
alternately from two stores.

20. A process for producing articles by means of apparatus as claimed in any one of
claims 1 to 16, or a process as claimed in any one of claims 17 to 19, each article
comprising a sheet folded with concertina folds and at least one stitf portion attached to

PCT/GB92/01625
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an outer segment of the folded, sheet, characterised in that
1n order to attach a said stiff portion to said folded sheet
glue 1s applied to said folded sheet only within an area

that stops short of all edges of the folded sheet.

21. An article comprising a sheet folded with
concertina folds and at least one stiff portion provided to
the sheet, characterised in that the stiff portion comprises

transparent material.

22. An article according to claim 21, comprising a
sheet folded with a first set of concertina folds and
transverse to these a second set of concertina folds,
characterised in that the article has stiffening of two
opposite outer segments of the folded sheet by means of

addition thereto of non-stiff matter.

23. An article according to claim 21 or claim 22,

characterised 1n that the stiffening comprises lamination.

24 . An article according to claim 21 or claim 22,
characterised 1n that the stiffening comprises a hardened

coating.

25. An article according to claim 21 to claim 22,
characterised in that the stiffening comprises a hardened

impregnation.

26. A process for producing an article as claimed in
claim 21, characterised i1n that the process comprises the
step of providing at least one stiff portion comprising
material that 1s at least partly transparent to a sheet

folded with concertina folds.

27. A process according to claim 26, characterised in

that it comprises folding the sheet with a first set of
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concertina folds and transverse to these a second set of
concertina folds and attaching to each of two opposite outer
segments of the folded sheet stiff portions comprising

material that 1s at least partly transparent.

28. A sheet article comprising a sheet of material
comprising a portion only which i1s stiffened by addition of

non-stiff matter.

29. Apparatus for use 1n producing an article
comprising a sheet of material, characterised in that it
contains means to stiffen a portion only of said sheet by an

addition thereto of non-stiff matter.

30. Apparatus as claimed in claim 29, wherein the
means to stiffen the portion comprise means to stiffen a
portion only by an addition thereto of non-stiff matter and

curing the same.

31. Apparatus as claimed as claim 29, characterized in
that said means are adapted to laminate said portion on one

or both sides.

32. Apparatus as claimed in claim 29, characterised in
that said means are adapted to coat said portion with a
curable composition of said matter and to cure said

composition to effect stiffening of said portion.

33. Apparatus as claimed in claim 29, characterised in
that said means are adapted to i1mpregnate said portion with
a curable composition of said matter and to cure said

composition to effect stiffening of said portion.

34, Apparatus as claimed in claim 28 or claim 29,
characterised in that said means are adapted to stiffen as

aforesaid two opposite corners portions of said sheet.
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35. Apparatus as claimed in claim 34, characterised in
that i1t comprises means to fold said sheet with a first set
of concertina folds and transverse to these a second set of
concertina folds with the outer opposite segments of the

folded sheet being the aforesald corner portions.

36. Apparatus as claimed in claim 35, characterized in
that the stiffening means are arranged to stiffen said

portions as aforesaid after the folding.

37. A process for producing articles as claimed in
claim 28, characterised i1n that the process comprises the
step of stiffening of a portion only of the sheet material

by use of non-stiff matter.

38. A process as claimed in claim 37 further

comprising the step of curing the non-stiff matter.

39. A process as claimed in claim 37, characterised in
that the stiffening comprises laminating said portion with

sald matter.

40 . A process as claimed in claim 37, characterised in
that the stiffening comprises coating said portion with said

matter and curing the coating.

41 . A process as claimed in claim 37, characterised in
that the stiffening comprises impregnated said portion with

sald matter and curing the i1mpregnation.

42 . A process as claimed in any one of claims 37 to
41, characterised in that it comprises stiffening as

aforesaid of two opposite corner portions of said sheet.

43, A process for producing articles, each comprising

a sheet of material, characterised in that 1t comprises
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folding the sheet with a first set of concertina folds and
transverse to these a second set of concertina folds and
stiffening, by the addition of non-stiff matter and curing

the same, two outer opposite segments of the folded sheet.

44 An article comprising a sheet folded with
concertina folds, characterised i1n that the article has
stiffening of a portion only of the sheet by means of

addition thereto of non-stiff matter.

45 . An article comprising a sheet folded with a first
set of concertina folds with transverse to these a second
set of concertina folds, characterised in that the article
has stiffening of two opposite outer segments of the folded

sheet by means of addition thereto of non-stiff matter.

46 . An article as claimed in claim 44 or claim 465,

characterised in that the stiffening comprises lamination.

47 . An article as claimed in claim 44 or claim 45,
characterised in that the stiffening comprises a hardened

coating.

48 . An article as claimed in claim 44 or claim 45,
characterised in that the stiffening comprises a hardened

impregnation.
FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS



¢116963

. WO 93/05956 PCT/GB92/01625

28

]
~4 \

.
-

N

RK

(o b

"‘-':\. e AN ‘. :.‘."_-.'. .s".’.. .{ TS A 4 oo ‘.‘.
,‘ SENARES :
-~ g et S TR v A" -':'- 4 "'i‘-_. ,'a'., ‘h-s:'..,‘;::-.ﬂ L RE LR -
Nkﬁ:’.-':.l*-',-.“ o . '
3

.’."‘0

FIG.T

SUBSTITUTE SHEET



it TN 1 A ir £l st ARTrlEs Nl 3 s e A B ¥ Sk 2l 1 ) rar Y e gt T s Vgl gl per " A D" bt Pt} P gt vt ol AT it sl aml s P s et e B o K T M o T PRI AW A

*‘- iy il § 4

NI SR B A ek i re -

R Tt e TR R TN S W T TR O e R R R AR RS A ST A o o o -

T W TR P W, At A N B s s e i  a b A drnimdiy P AR TR Sl TR SRR S W R SRl il i T i VEMANGp—. My i Gt Kt g, 4 ‘ﬂ,..'s’,. AAL o Ah ot balfs, ik D gl ey - A 0T e ket WA pe v e A e, B

- WO 93/05956

ml||lniimmnmmuul
< )z.— E

2

HMWWWWWH

\ l

2/10

SUBSTITUTE SHEET

2116963

PCT/GB92/01625



é 2116963

- W0 93/05956 PCT/GB92/61625

— e A

) »
. ‘.
A e o vA, g

—_tam e -

AL L e L CR R . bl .
Vides v iweitar P B W s me, ..l

R

. o -".\ - S g .
P R | Se- SR IA PR

o

N N L B ] . o=
B a0 LS N

B

‘-..‘?-n,-
L I |

.- F -
L d -~

| R P L S
e b, e ad- -

- .
i et =i

~

Yig sy ?
. D

R

4 .

- S s . i

g
0
'

— - - 9 e &
KR T A
e v S St e it b

|

e T e v - @4
Y T e . Y
T " A, P,

- .- el - .

- -

"y

o -

-~

i D

- - - - i o - - - o - N . ®« o b e
AR AL oW iy S R D S T Ui = o e Vi S e S A Ay e A . o, Sl Ui i e et e W, A M AR rae VL AR e A aa i W YR L s el JIICT ) SRR TP LS SR 1

SUBSTITUTE SHEET



2116963

. W0 93/05956 PCT/GB92/01625

SUBSTITUTE SHEET



PCT/GB92/01625

WO 93/05956

0
T

{jw
;l:

18
SUBSTITUTE SHE

F e S A P e ... re 4t va --!I)s\.i.;v ’.ﬁi\'.\.kl) vts.élr . ..‘.s.ﬂi;i.‘\.l oy Bd-s.l Q. ‘.q—.‘.\ Qd\. .'C.\‘.r ol..l -, A- '\' -.Il “l!. ..au’.vlnit.yi\ﬁn\h’.-‘..lqg‘r \.’t‘ ..’v‘#ﬂ- 1\;“. l% ..sql-.-lcf. ‘s.t\){u’l J...j.‘..‘ s'. ‘a ..rﬂ. M AN iy T jﬂ‘él tJ l"‘;.sﬁ;\'ﬂ*”‘.. " ’ j’f‘” )(-ﬂ c‘-\.’d -‘...4 B T s S o s 2 1‘]!.\."1‘ j&‘i}i’l‘i“"%.\‘ja“."}. LS e " ] f’..a}-rl...-(t - l..!ll'}.l.r n.nl‘aw na’».l - au‘ . w- 'i, . l)azl‘..) /-o:)l. W oy RISEY l-rﬁ-.’l‘l. ...I...ci“{fzr!&. - vy qwven. S p—
. : « it . o . . . A - - : A " » TR I TN .. T e om A Ne 5 : \ \ . - [ (O . o .« - . . A . i . oo s . . ] 3 ~ . OO Wb
P L T A R DU A A T RS- S B SR T N . [ L B TR  SEEPT L S o . 7 ‘e WP e 4T A Y Aem ® o A e p e mE N M i N Y s 2 A KT Sy _a . e P N . - sk i w0 R T DL L X S A ®™ ' .t i . v BRI L S R L DL [ S B N . - | . . . s 0w N - .



2116963

. WO 93/05956 PCT/GB92/01625

SUBSTITUTE SHEET



B S - A A i A Bp T NP sl PN . SR AT~ W S W 1 TN PR . b L 4t el 3 LIt St o B B bty W, i I . I esingincny BTl e o e NP e RPN Wil WP B3 M 2P0 - 34 D0 S A S0 L Y o LY Rl 803, AR Iy ol e TN s ST K ey Kt S tbeingl dedriiodin, b Lt i, il vl s D Wt B o B W Al B 0o, oy o Aot oaial i op Pt P oo W s P, 7ol . o s 3 G L

-+ WO 93705956

PCT%GI B%Z@)Qfg §

\' &

.
> ' - s
. *’
v oa. - o
.

SUBSTITUTE SHEET




PCT/GB92/01625

SUBSTITUTE SHEET

WO 93/05956

ad s i @ o \’ﬁéjj”j{ii ' et m e T )
S e BN + v L T T T T, T A Iy Py AT e L T T 0 M P 0 s M4 3 o 8t o S o™ syt S S e SRR TR L N S R GRS MR VA TR T A R Al WS ey ey e L), TR a TN R T T e W W A e ey -
- — = -t T a — - - S = - = - . 'Y . - - . - . - - L ] " -~ ™ - " o . = ™ & = — - o - -~ - - ™ - -~ . & . .. - . = = - a - "

VIVE P YT A et et Ny =t ww Te v e . . : .. . .. . . ..u | .
T e e Iy b T T e 4 T e o T I e YT . Y AT e 0.0 e, e TP 3Ny e o S by AL 11 W5 M S TP A O e o g
D T R ] ’ s ’ +* I ¢ T T T B 5§ o = s T T e R I e I I LT R T T T T S vyl - AT IV et e N W AT Tl e e L

. - o e - . . B .. - s .
. ' 2"m" . &, s L

WY ol



- - - k. "4y y .

N s w /'.\'- '.,{ .
M- e oy,
¢ & ~ - 3 -
’ﬁ- R L Y

2 d wdn ot PAEn e The

A B, A A NN Ry v e TN T W TR Ry T

RN TN AN PR FRRR v W R N

WO 93/05956

FIG. 21

&

SUBSTITUTE SHEET

2116

PCT/GB92/01625



2116963

3% WO 93/05956 PCT/GB92/01625

T - - PR s U TS T T L N D L O e~ D " )"";\/:',x""»dq T YO SRR o }"Q'“‘v Y et oy L TS
. R ¥ A N N S e N S e e S DI KM S Pt
1

SUBSTITUTE SHEET
ISA/EP



o
b~

'r‘"‘"‘"
o
Il||\ll!H|HI!|i“|HinIIII

~9  r .
-
L L —J




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - abstract drawing

