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Description

[0001] The present invention relates to an apparatus
for, and method of, manufacturing corrugated paper
board, and also relates to a transport assembly for mov-
ing a continuous paper sheet in a board making appa-
ratus.
[0002] Corrugated paper board is normally used as a
material for making containers or other packaging or
protecting applications and conventionally consists of
two opposing cover sheets or liners and an intermediate
sheet which is fluted or corrugated, the three layers be-
ing secured together by adhesive. The manufacturing
process includes corrugating a fluting sheet; gluing this
to a first cover sheet; and then gluing a second cover
sheet to the single faced board already produced.
Sometimes two or more fluted layers are included, in-
terspersed with cover sheets.
[0003] During the manufacturing process, a problem
arises in feeding one of the cover sheets through the
various sections of the manufacturing apparatus, at start
up, or at restart if the cover sheet breaks. It is one object
of the present invention to provide a method and appa-
ratus for effecting such feeding of a cover sheet through
a paperboard manufacturing apparatus.
[0004] In EP-A-O 623 459 (Interfic Developments In-
corporated) there is disclosed apparatus for making pa-
per board including a conventional arrangement for
drawing a cover sheet through a heating section of the
apparatus. There is disclosed a conventional traction
section of the apparatus, positioned after the heating
section, and containing an overhead conveyor belt and
a lower traction belt, the paper board passing between
the two and being propelled by the two conveyor belts.
Once continuous normal operation has commenced,
the paper sheets forming the paper board are drawn
through the heating section continuously by the traction
section. The upper conveyor belt extends rearwardly so
as to provide a lower run passing above a series of heat-
ing surfaces of the heating section. At start up of the
apparatus the unglued cover sheet is fed into the begin-
ning of the heating section and is then drawn through
the heating section by the lower run of the overhead con-
veyor belt, until it reaches the traction section, where-
upon it is pulled through the heating section by being
sandwiched between the upper and lower conveyor
belts in the traction section. The lower run of the over-
head conveyor in the heating section serves two pur-
poses. At start up the overhead conveyor pulls the cover
sheet through the heating section to the traction section.
In normal operation, the lower run of the overhead con-
veyor is urged downwardly by pressing means so as to
press the components of the paper board onto the heat-
ing surfaces of the heating section. Conventionally the
pressing means comprises a series of transverse rolls
which press downwardly on the upper surface of the
lower run of the conveyor belt. In EP-A-O 623 459 the
application rolls are replaced by shoes biased to press

downwardly on the upper surface of the lower run of the
conveyor belt. The pressing shoes are arranged in a se-
ries of arrays spaced apart across the heating section,
each pressing shoe being suspended from a transverse
bar known as a thermo bar, and being biased down-
wardly by a spring acting between the shoe and the ther-
mo bar.
[0005] In a variation of the above prior art, EP-A-O
750 986 (Marquip), discloses a conventional double fac-
er where the conventional driven hold-down belt is re-
placed by a series of flexible parallel strips extending
over the web in the direction of web travel. There is pro-
vided means for drawing the bottom liner through the
heating section at start up. Above the heating units are
a series of flexible cables which are laterally spaced
across the width of the web and entrained around a driv-
en downstream head pulley and an upstream pulley,
generally in the manner of a conventional conveyor.
During normal operation the steel cables rest on top of
the single face web and press it down with the liner onto
the heating units. In normal operation the cables are not
rotated round the pulleys, but merely hang and press
down on the web. An upper run of the cable is coated
with high friction coating. At start up, the head pulley is
rotated bringing the coating down into contact with the
web being fed into the heating section. Further rotation
of the head pulley draws the web through the heating
section and feeds it to the subsequent traction section
having drive conveyor. The head pulley is stopped when
the high friction coating reaches the upper run position,
and thereafter the traction section pulls the web through
the heating section, the uncoated cables merely fulfilling
their function of pressing the web into contact with the
heating units.
[0006] It is known in other arts to provide a stock feed-
er for feeding sheet material to a manufacturing proc-
ess, by gripping the sheet at its side edges. By way of
example, in US-A-4 580 710 (Ledgerwood) there is de-
scribed such a machine. US-A-4 580 710 (Ledgerwood)
is not concerned directly with a corrugated paper double
facer, but is a generalised description of a stock feeder
for repetitively feeding uniform segments of a continu-
ous web of stock material from a roll to production ma-
chine. The apparatus includes moveable feed block
means for advancing the stock material and including a
pair of laterally opposed feed clamp means mounted on
the feed block means for engaging stock material at the
beginning of a feed cycle and for releasing the stock ma-
terial after advancement thereof. Feedblock guide
means are disposed between the front and rear portions
of a frame for guiding the feedblock means along a pre-
determined path. Drive means are coupled with the
frame for moving the feedblock means along the feed-
block guide means, and control means effect gripping
of the stock material and movement of the stock material
from a rearward position of the frame to a forward posi-
tion of the frame. The feedblock carries a pair of laterally
adjustable gripper assemblies, which in their slots in-
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clude a pneumatically operated piston to clamp a sheet
of stock material thereby to pull it, upon movement of
the feedblock, towards the front portion of the frame.
[0007] Thus it will be seen from an examination of
known systems in the art, that where transport means
is provided for pulling a cover sheet through a paper
board manufacturing apparatus at start up, this is done
by overhead conveying means of various kinds, which
pull the cover sheet through by the lower run of an over-
head conveying means pressing down on the cover
sheet as it passes over the heating surfaces. As the
speed of modern paper board manufacturing apparatus
has increased, numerous disadvantages of this system
have arisen, as will be described in more detail herein-
after. In some instances this has led to the removal en-
tirely of any means for pulling the paper cover sheet
through, and in practice this is done manually by oper-
atives at the start up of the manufacturing operation.
Clearly this brings safety risks as the operatives have to
pull the sheet through the heating section above very
high temperature heating surfaces. It is one object of the
invention to provide an improved means for pulling the
cover sheet through the heating section at start up or
restart of the manufacturing operation.
[0008] However, it has generally been supposed in
paper board manufacture that any transport apparatus
for pulling the cover sheet through the heating section
should operate by overhead transport means, and fur-
thermore it has previously always been the practice to
combine such pull-through apparatus with the press-
down function of the application rolls or other means for
pressing down on the board during normal operation.
[0009] It is one object of the present invention to pro-
vide an improved transport means for pulling a cover
sheet through the heating section of a paper board man-
ufacturing apparatus which avoids or reduces the dis-
advantages found with current systems.
[0010] In accordance with the present invention there
is provided apparatus for manufacturing corrugated pa-
per board, comprising a single-facer assembly for sup-
plying a continuous single-faced corrugated-paper
sheet comprising a fluted sheet and a first cover sheet
on one side of the fluted sheet; means for supplying a
continuous second cover sheet for facing the other side
of the fluted sheet; a gluing machine for applying glue
to the tips of the non-faced flutes of the single-faced
sheet; and a double-facer assembly for combining the
single-faced sheet and the second cover sheet, the dou-
ble-facer assembly comprising a heating section
through which the single faced sheet and second cover
sheet are transported in contact with each other to bond
together to form a double-faced corrugated-paper
board; a traction section for pulling the continuous dou-
ble faced board through the heating section during con-
tinuous manufacture of the board; and a transport as-
sembly for pulling the second cover sheet through the
heating section to the traction section at start-up or re-
start of the manufacturing process; in which the trans-

port assembly comprises an elongate guide structure,
a shuttle component moveable along the elongate guide
structure, a gripping device mounted on the shuttle com-
ponent for gripping the second cover sheet, and drive
means for moving the shuttle component along the elon-
gate guide structure.
[0011] The transport assembly may include control
means for operating the assembly to move the shuttle
component along the elongate guide structure in a first
direction from the end of the heating section to the be-
ginning of the heating section and there to grip the sec-
ond cover sheet by the gripping device, and in a second
direction away from the beginning of the heating section
towards the end of the heating section to transport the
second cover sheet gripped by the gripping device.
[0012] In one particularly advantageous form, the
gripping device is operable by compressed air and the
drive means includes air hoses for supplying pressu-
rised air to the gripping device, and motor means for
pulling the shuttle component by means of the air hoses.
[0013] Conveniently the gripping device comprises
first and second gripping members positioned in opera-
tion one on each side of the second cover sheet and
moveable towards each other to grip the second cover
sheet between the gripping members.
[0014] Preferably the gripping device comprises a
pair of elongate fingers moveable towards each other to
grip the second cover sheet between the fingers. Pref-
erably the fingers are parallel to each other and trans-
verse to the direction of the elongate guide structure,
when gripping the cover sheet. In one convenient ar-
rangement, the fingers are moveable relative to the
shuttle component between a first position in which the
fingers are aligned along the length of the elongate
guide structure and a second position in which the fin-
gers are transverse to the direction of the elongate guide
structure, the fingers being operable to grip the second
cover sheet when in the second position.
[0015] In one preferred form of the invention, the heat-
ing section includes a heating surface over which the
single faced sheet and second cover sheet are trans-
ported, the heating section including a plurality of press-
ing shoes biased towards the heating surface for exert-
ing a force on the sheets passing through the heating
section to press the sheets against the heating surface,
and a shoe lifting device for lifting the shoes away from
the heating surface to a raised position in which no pres-
sure is exerted on the sheets by the shoes against the
heating surface, the transport assembly being arranged
to pull the second cover sheet through the heating sec-
tion to the traction section at start-up or re-start of the
manufacturing process while the pressing shoes are in
the raised position.
[0016] Preferably the heating section includes a pa-
per lift assembly comprising a plurality of lift elements
extending transversely across the heating section, and
a paper lifting device for lifting the elements from a first
position in which the sheets can pass over the elements
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in normal production, to a second position at a level
higher than the first level so as to lift the sheets away
from the heating surface in the event of breakage of one
or more sheets.
[0017] Preferably the apparatus includes lift control
means for use in the event of breakage of one or both
sheets being combined, the lift control means being re-
sponsive to a stop signal to effect automatic operation
of the shoe lifting device, and the paper lifting device
where provided, and also automatic stopping of the oth-
er operational components which produce movement of
the sheets through the apparatus. The stop signal may
be produced by action by a human operator, or the stop
signal may be produced automatically in response to an
output from a detector for detecting breakage. For ex-
ample the detector may consist of a photo cell detector
positioned opposite a source of light obscured by the
relevant sheet during normal operation. When a break-
age occurs the removal of the sheet triggers the photo
cell.
[0018] There is also provided in accordance with the
invention a method of manufacturing corrugated paper
board comprising supplying a continuous single-faced
corrugated paper sheet comprising a fluted sheet and a
first cover sheet on one side of the fluted sheet; supply-
ing a continuous second cover sheet for facing the other
side of the fluted sheet; applying glue to the tips of the
non-faced flutes of the single-faced sheet; and combin-
ing the single-faced sheet and the second cover sheet
in a double-facer assembly by transporting the single
faced sheet and the second cover sheet through a heat-
ing section of the double-facer assembly in contact with
each other to bond together to form a double-faced
board; pulling the continuous double-faced board
through the heating section during continuous manufac-
ture by means of a traction section of the double-facer
assembly positioned downstream of the heating sec-
tion; and at start-up of the manufacturing process, or at
re-start, pulling the second cover sheet through the
heating section to the traction section by means of a
transport assembly comprising an elongate guide struc-
ture, a shuttle component moveable along the elongate
guide structure, and a gripping device mounted on the
shuttle component for gripping the second cover sheet;
the method including operating the assembly to move
the shuttle component along the elongate guide struc-
ture in a first direction from the end of the heating section
to the beginning of the heating section and there to grip
the second cover sheet by the gripping device, and in a
second direction away from the beginning of the heating
section towards the end of the heating section to trans-
port the second cover sheet gripped by the gripping de-
vice.
[0019] Conveniently, the method includes the steps of
operating the gripping device by compressed air sup-
plied by air hoses, and pulling the shuttle component by
means of the air hoses.
[0020] In a preferred form of the invention the step of

combining the single-faced sheet and the second cover
sheet in the double-facer assembly includes pressing
the sheets against a heating surface in the heating sec-
tion to bond the sheets together; and in which the step
of pulling the second cover sheet through the heating
section at start-up of the manufacturing process, or at
re-start, comprises pulling the second cover sheet
through the heating section to the traction section by
means of the transport assembly without pressing the
sheets against the heating surface.
[0021] In a preferred arrangement, the heating sec-
tion includes a plurality of pressing shoes biased to-
wards the heating surface for exerting a force on the
sheets passing through the heating section to press the
sheets against the heating surface during normal pro-
duction, and the method includes lifting the shoes away
from the heating surface to a raised position in which no
pressure is exerted on the sheets by the shoes towards
the heating surface, and gripping the second cover
sheet and pulling the sheet through the heating section
while the shoes are in the raised position.
[0022] Preferably the heating section includes a pa-
per lift assembly comprising a plurality of lift elements
extending transversely across the heating section, and
the method includes lifting the elements from a first po-
sition in which the sheets can pass over the elements
in normal production, to a second position at a level
higher than the first level so as to lift the sheets away
from the heating surface in the event of breakage of one
or more sheets.
[0023] In all aspects of the invention, where features
of the invention are set out with reference to an appara-
tus, the same features may also be provided in a method
according to the invention, and visa versa.
[0024] An embodiment of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings in which :-

Figure 1 is a diagrammatic side view of a first sec-
tion of a manufacturing apparatus for manufacture
of corrugated paper board, showing two single facer
assemblies;

Figure 2 is a diagrammatic side view of a second
section of the manufacturing apparatus, showing a
preheater and glue applicating machine;

Figure 3 is a diagrammatic side view of a third sec-
tion of the manufacturing apparatus, showing a
heating section;

Figure 4 is a diagrammatic side view of a fourth sec-
tion of the manufacturing apparatus, showing a
traction section;

Figures 3(a), 3(b), 3(c) and 3(d) show an embodi-
ment of the present invention which is a modifica-
tion of the heating section shown in Figure 3, the
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figures showing respectively a side view, end view,
and plan view of the heating section, and showing
in Figure 3(d) a detail of side views of a thermo bar
in lifted and running mode positions respectively;

Figures 4(a) and 4(b) show an embodiment of the
present invention which is a modification of the trac-
tion section shown in Figure 4, the figures showing
respectively a side view and end view of a modifi-
cation of the traction section shown in Figure 4;

Figure 5 is a view (partly in section along the lines
V - V in Figure 3(a)) taken in the direction of move-
ment of paper board during manufacture, showing
a transport assembly embodying the invention for
moving paper in the heating section of the manu-
facturing apparatus;

Figure 6 is a side view of the transport assembly
shown in Figure 5, the view being taken in a direc-
tion Y in Figure 5;

Figure 7 is a view in the same direction as that of
Figure 5, namely in the direction of movement of the
board, showing a shuttle embodying the invention,
with portions of the shuttle moved to a different ori-
entation to that shown in Figure 5;

Figure 8 is a diagrammatic view of the shuttle of Fig-
ure 7, taken in the direction of the arrow Z in Figure
7;

Figure 9 is a view of the transport assembly of Fig-
ure 6, taken from the opposite side of the assembly;

Figures 10(a) and 10(b) show further views of the
shuttle shown in Figures 5 to 9, showing in particular
the drive means for moving the shuttle along the
heating section of the manufacturing apparatus,
Figures 10(a) and 10(b) showing respectively a side
view of the drive means and an end view of the drive
means looking along the direction of movement of
the paper sheets; and

Figure 11 is a view of a further feature of the inven-
tion comprising a lift bar for lifting paper passing
through the heating section, the figure showing a
view in the direction of movement of the paper
through the heating section.

[0025] There will firstly be described briefly the overall
process of manufacturing corrugated paper board in
known manner, with reference to Figures 1 to 4. Con-
ventional corrugated paper board is constructed of two
opposing paper sheets and an intervening fluted sheet,
secured together using an adhesive. The adhesive is
typically a starch-based adhesive applied as a liquid.
Heat is applied to the adhesive during manufacture of

the corrugated paper board. The process typically starts
with a single sheet of paper referred to as a cover sheet
or liner. To this cover sheet is added a fluted sheet of
paper, by the use of adhesive, thereby forming a single-
faced sheet of corrugated paper board. A second op-
posing cover sheet is then applied to the flute tips of the
single-faced corrugated sheet to form the double-faced
corrugated paper board.
[0026] In Figure 1, a source 12 of a first cover sheet
or liner 13, and a source 9 of a fluting sheet 10, feed the
liner 13 and fluting sheet 10 to be combined in a machine
14 which effects the steps of corrugating the fluting
sheet 10, to form a corrugated sheet 15 and gluing to it
the liner 13. The machine 14 is called a single-facer and
produces at its output a single- faced sheet of corrugat-
ed paper board 16 which is fed onto a conveyor belt 17.
These components are usually known as the "B" assem-
bly. Figure 1 also shows a second single-facer 14', usu-
ally known as the "C" assembly, for producing a similar
single-faced sheet of corrugated paper board 16' sup-
plied to a second conveyor 17'. Throughout the following
description, only the first, "B" assembly and the product
thereof will be described in detail in the subsequent
manufacturing steps. The second, "C", single-facer as-
sembly operates in a similar manner, and like compo-
nents are indicated by like reference numerals. In some
arrangements the single-faced webs from the first and
second single-facer assemblies may be combined, but
for simplicity this will not be described in the present em-
bodiment, since such duplication is not necessary for an
understanding of the present invention. The combina-
tion of the "B" and "C" webs is optional in normal man-
ufacturing. For a lighter board, the "C" assembly is not
operated. The purpose of having the "B" assembly and
the "C" assembly is to provide different strengths of final
corrugated board.
[0027] The side of the board 16 having the liner 13 is
referred to as the manufacturing side of the corrugated
board. In the case illustrated in Figure 1, the single-
faced sheet 16 is produced from one liner or cover sheet
and one fluting sheet. In Figure 1 the source 12 is shown
as having two supply rolls, and the same is shown for
source 9. One roll is used at a time in each source. When
one roll expires the second roll is spliced in to provide a
continuous sheet. In the single-facer 14, the fluting
sheet 10 is fed into the nip of heated corrugating rolls
(not shown). A corn based starch reservoir applies glue
to the tip of the flutes of the newly formed fluted paper
which is combined with the liner sheets 13 and the var-
ious sheets are stuck together by the adhesive. The
newly formed single-faced web 16 is then transferred to
the overhead conveyor 17 from whence it is passed to
a preheating and gluing section shown in Figure 2.
[0028] In Figure 2 the single faced web 16 is passed
to a triplex pre-heater 18, thence to a duplex glue ma-
chine 19, and thence to a heating section shown in Fig-
ure 3. The triplex pre-heater 18 has three drums 20 and
20', and 21. The single-faced web 16 is passed around
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the underside of the drum 20 and pre-heated prior to
passing to the glue machine 19. Similarly, a second cov-
er sheet or liner 22 from a source (not shown) of contin-
uous liner sheet, passes into the pre-heater 18 and
around the underside of the drum 21, and thence to the
glue machine 19. (If required, the second single-faced
web 16' passes in similar manner around the drum 20'.)
In the glue machine 19 a reservoir of glue 23 is applied
by a glue roll 24 to the single-faced web 16. The second
liner or cover sheet 22 merely passes through the bot-
tom of the glue machine 19 without being glued, and is
then joined to the single-faced web 16 in the heating
section of the double-facer to be described with refer-
ence to Figure 3.
[0029] In Figure 3 is shown the first part of an assem-
bly 25 known as a double-facer, which part is the heating
section 30 thereof having a main frame 32. (The second,
traction, section 31 is shown in Figure 4). In the double
facer 25, a roll 26, opposed by a pressure platen (not
shown) receives between the two the single faced cor-
rugated paper board sheet 16 and the second cover
sheet 22. The sheets 16 and 22 are compressed togeth-
er and glued by the adhesive which has been applied to
the tips of the flutes of the sheet 16 by the glue roll 24.
The sheets 16 and 22 are combined together to form a
double faced corrugated paper board sheet 27 which is
then passed through the heating section 30 of the dou-
ble facer 25, consisting in this example of eighteen ther-
mo bars 28 mounted on a supporting frame 29. The dou-
ble facer 25 includes a series of steam heated tables 34
over which the lower cover 22 and single faced web 16
are passed. The heat at approximately 180° gels the
glue and causes a bond that sticks the single faced web
16 to the lower cover sheet 22. The web is transferred
to a traction section 31 shown in Figure 4. The traction
section has a main frame 33.
[0030] As shown in Figures 3 and 4, in previously
known systems, the double-faced sheet 27 was moved
through the double-facer 25 by the effect of upper and
lower endless conveyor belts 62 and 63. In previous,
known, machines the final board in the traction section
(Figure 4) was driven by two large drums 60 and 61 and
upper and lower conveyor belts 62 and 63. The upper
belt passed over the machine supported by rolls (of
which one is shown at 64), around the roll 26 at the en-
trance to the double facer and along the surface of the
steam tables 34 and around the rear drive drum 60 to
complete the loop. A lower belt 63 was driven by the
lower drum 61, passed over a series of support rolls to
a driver pulley 65 at the end of the heating tables 34,
under the rolls and around the lower drive drum 61 to
complete the loop. On top of the inside lower surface of
the upper belt 62 were placed either weight rolls or trac-
tion bars. This caused a sandwich of conveyor belts and
double faced board in the traction section 31, conse-
quently pulling the board through the unit and delivering
it to the various cutters.
[0031] The problem addressed by the present inven-

tion is as follows. In previous machines, the operator,
on start up, had to feed the lower liner 22 into the en-
trance of the double facer assembly between the first
steam table 34 and the upper belt 62 passing around
the roll 26 at the entrance. The pull of the upper belt 62
then transported the paper through the machine to the
traction section 31 with the rolls 60, 61.
[0032] This system worked well for many years until
higher production speeds were required. The upper and
lower conveyor belts 62, 63 are made of cotton or a syn-
thetic material, which retain moisture from contact with
the paper board sheet 27. At the higher speeds now re-
quired, the paper board sheet passing between the con-
veyor belts 62 and 63 does not have sufficient time to
evaporate the water introduced in the manufacturing
process. Consequently the conveyor belt 62 or both
belts retain too much moisture from the drying or heating
sections of the manufacturing apparatus. This water re-
tention of the conveying belt or belts caused delamina-
tion, crushing and warp, and generally reduced the qual-
ity of the board.
[0033] As a result of this, manufacturers of such ma-
chinery have produced machines without the top con-
veyor belt 62 in the heating section 30, relying solely on
the traction section 31 to pull the paper board sheet over
the heating section during production. In the machine
shown in EP-A-O 705 986 (Marquip) which has been
discussed above, a modification of the conventional
overhead conveyor in the heating section is provided in
an attempt to provide pull-through at start-up. If no
means are provided for pull-through of the lower cover
sheet at start-up then this must be done manually. This
has resulted in operators, at start up, having to pull by
hand the lower cover sheet 22 over the heating tables
34 until it was entered into the traction section 31. This
produces a safety problem which is generally unaccept-
able to the safety authorities.
[0034] It is to be noted that Figures 1 to 4 show the
overall apparatus for manufacturing corrugated paper
board, whether in known form, or with modification to
embody the present invention. The components to be
described with reference to Figures 5 to 11, may be in-
corporated in the apparatus shown in Figures 1 to 4 in
order to provide embodiments of the invention. Such
modification is shown in Figures 3(a), (b), (c) and (d),
and 4(a) and (b), where the upper conveyor belt 62 is
re-routed so as to return over an upper driven pulley 66
at the end of the heating section rather then over the roll
26 at the beginning of the heating section. No conveyor
belt is provided in the heating section, thus allowing bet-
ter evaporation of moisture from the board. The upper
and lower drive pulleys 60 and 61 are driven by motor
means 67.
[0035] Figure 5 is a view (partly in section) taken along
the direction of movement of the double faced corrugat-
ed paper board 27, and is a diagrammatic cross sec-
tional view approximately taken along the lines V-V in
Figure 3(a). (Some components shown in Figure 5 are
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shown at a different stage in the operating cycle than
the stage illustrated in Figure 3(a).) Figure 5 shows a
transport assembly 35 embodying the present invention
for moving the second cover sheet 22 (not shown)
through the heating section of the double-facer 25, at
start up, or at re-start if the cover sheet 22 breaks during
manufacture. In Figure 5 the transport assembly 35 is
shown in the position ready for use at start up.
[0036] The transport assembly 35 comprises a guide
rail 36 having upper and lower components 36A and
36B, a shuttle 37 movable along the guide rail, and a
gripping device 38 mounted on the shuttle for gripping
the second cover sheet 22 (not shown in Figure 5). Also
provided are drive means 68, 69 (shown in Figures 3(a),
(b) and (c)) for moving the shuttle along the guide rail,
and control means 40 (shown in Figure 4(a)), for moving
the shuttle along the guide rail in a predetermined se-
quence to be described hereinafter.
[0037] The gripping device 38 comprises an actuating
mechanism operated by pressured air, and known gen-
erally as an air chuck, indicated at 44, together with a
pair of elongate fingers indicated generally at 42 mount-
ed on jaws 46 and 48 of the air chuck 44. The fingers
42 comprise an upper finger extension 45 mounted on
a jaw 46, and a lower finger extension 47 mounted on
a jaw 48. The jaws 46 and 48 form part of the air chuck
44 and are pivotable in two orthogonal directions about
a vertical axis 50 shown in Figure 8, and a horizontal
axis indicated at 70 in Figures 6 and 8. As shown in Fig-
ure 8, the fingers are pivotable about the vertical axis
50 between an operating position shown in full lines and
a parked position shown in broken lines. In the operating
position, the finger extensions 45 and 47 extend into the
intended path of the paper board, and in the parked po-
sition the finger extensions are clear of the path of the
paper board. The fingers are also moveable relative to
each other in a horizontal plane, so as to grip or release
material based between the finger extensions 45 and
47. The air chuck 44 is operated by pressurised air sup-
plied along air hoses or pipes 41, secured to the shuttle
at a flange 39 with air couplings 43 leading to the chuck
44.
[0038] The shuttle 37 is moveable along the rail 36 by
being pulled by the air hoses 41. Motor means 68, 69
(shown in Figure 3(a)) include a reel around which the
air hose passes, to effect the required movement. The
rail components 36A and B are mounted on rail supports
51 and the rail 36 runs along the length of the heating
section of the double facer, from the entrance to the
steam chest section until the entrance to the traction
section. On the operating side frames or rail supports
51 are mounted the two motors 68, 69. On the shaft of
each motor is mounted a purpose made pneumatic hose
reel. The hoses 41 are connected to each end of the
shuttle. Thus the air hoses have a dual purpose to sup-
ply air to the air chuck gripping device and also to pull
the shuttle and cover sheet from the entrance of the
heating section to the end of the heating section and the

entrance of the traction section.
[0039] The operation of the device is as follows. Firstly
the operator feeds the lower cover sheet 22 into the grip-
ping fingers 42 of the air chuck, which are positioned at
rest at the entrance to the heating section 30. The op-
erator then starts the motor 68 positioned at the end of
the heating section 30, and at the same time the motor
69 at the entrance of the heating section 30 is made in-
operative. The shuttle 37 is then moved at a slow walk-
ing pace along the guide rail 36, dragging with it the low-
er cover sheet 22. The air hose 41 attached to the shuttle
pulls the shuttle until it reaches the end of the heating
section 30 and the beginning of the traction section 31.
When the shuttle reaches the end of the heating section
a striker (not shown) attached to the shuttle strikes a
pneumatically operating limit switch (not shown). This
limit switch exhausts the air chuck gripping means and
stops the motor at the traction section end of the heating
section.
[0040] Thus at start up, first the lower cover sheet or
liner is fed through the glue machine, the heating sec-
tion, and into the traction section. After this, the single
faced sheet is fed through the glue machine and into the
heating section. The single faced sheet is then carried
through the heating section by the lower cover sheet or
liner which is pulled by the traction section. The overall
machine is then in production mode with the completed
board pulled by the traction section. The shuttle is then
parked at this position while the overall machine is in
production operation, the fingers 42 being parked in the
position shown in Figure 7.
[0041] Various components of the embodiment
shown will now be described in more detail, with refer-
ence to the previous figures and also with reference to
Figures 3(d), 10 and 11.
[0042] Referring to Figures 3(a) to 3(d), in the heating
section 30 the main frame 32 carries steam chests
which have upper surfaces comprising the steam heat-
ed tables 34. Above selected ones of the steam heated
tables 34 are positioned the thermo bars 28, shown in
more detail in Figure 5 and Figure 3(d). Each thermo
bar consists of a transverse frame member 52 on which
are mounted a plurality of pressing shoes 49 suspended
by parallel pivotal arms 72 in a parallelogram configura-
tion. This allows individual movement of a pressing shoe
49 upwardly and downwardly by pivoting of the arms 72.
Each pressing shoe 49 is biased downwardly by an in-
dividual spring 73 acting between the transverse frame
member 52 and the pressing shoe 49.
[0043] In addition to the operating movement availa-
ble to the individual shoes against the biasing of the
springs 73, the entire frame member 52 may be raised
rapidly in the event of web breakage, by means of a pair
of pneumatic cylinders 71 positioned one on each side
of the thermo bar 28, one of the pistons 71 being shown
in Figure 5 and Figure 10b. In Figure 5 the frame mem-
ber 52 is shown at its most upward position, to allow the
finger extensions 42 to pass easily between the under-
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side of the pressing shoes 49 and the upper surface of
the steam tables 34. When the frame member 52 is low-
ered and raised by the pistons 71, the movement is guid-
ed by movement of a stud 56 fixed to the frame member
52, in an elongate aperture 57 in a flange 58 fixed rela-
tive to the rail support 51.
[0044] Referring to Figures 3(a), (b) and (c), and to
Figure 11, it will be seen from Figure 3(c) that between
adjacent steam heated tables 34 there are provided
gaps 59, and in each or some of these gaps there is
positioned a paper lift bar 52A, shown in Figures 3(b)
and 11. The purpose of these paper lift bars is to rise
very rapidly if breakage of the lower web occurs. Upon
such breakage all the paper lift bars are lifted together
by further pneumatic cylinders 53, shown in Figure 3(b)
and in more detail in Figure 11. The pistons 53 have a
stroke of for example 100mm. The reason for this is to
lift the paper lift bar 52A sufficiently high to allow oper-
ators access to the upper surface of the steam chests
to remove any glue which may be pressed onto them
during breakage of a lower liner.
[0045] Returning to consideration of the shuttle, the
means for moving the shuttle is shown in more detail in
Figures 10(a) and 10(b). In Figure 10(b) the arrange-
ment of the air hose 41 is shown, being wound about a
capstan or reel 55 or 54 driven by an air motor 69 or 68.
Each motor 68, 69 has a sprag clutch which when en-
gaged allows the motor to drive through a gear box to
draw the air hose in the required direction. When the
sprag clutch is disconnected the drive pulley runs in the
opposite direction and no drive is returned through the
gear box to the motor.
[0046] The control means 40 consists of an assembly
of pneumatic valves which operates in combination with
pneumatic limit switches. Initially at start up or at restart,
the operator presses a single switch which opens a
valve to drive the shuttle from the parked position at the
far end of the heating section back to the entrance of
the heating section. The shuttle hits a limit switch at the
entrance of the heating section which automatically
stops the drive to the front pneumatic motor. The fingers
are moved to the position where they extend into the
path of the paper over the heating section. This can be
done before movement of the shuttle or after movement
of the shuttle. The fingers are already in the open posi-
tion and the operator then manually feeds the web into
the space between the fingers. Another pneumatic
switch is then operated to close the fingers onto the pa-
per web and after this the movement of the shuttle com-
ponent starts automatically at walking pace towards the
far end of the heating section. Upon arrival the shuttle
component strikes a second pneumatic limit switch
which automatically stops the far drive motor and opens
the fingers of the shuttle component. Finally the fingers
are rotated to the park position where they are aligned
along the direction of movement of the machine.
[0047] The operation of the apparatus during break-
age of one or more of the webs will now be described

in more detail. If there is a breakage of the lower liner
22 the main concern is to stop the machine as soon as
possible, and prevent contact between the glued lower
face of the single faced sheet 16 and the heated plates
34. This is achieved by the following :-

(i) the sudden loss of tension in the lower liner 22 is
detected, and the machine is stopped;

(ii) the thermo bars 28 are instantaneously raised
from the single faced sheet 16 to prevent the glued
lower face being pressed onto the heated plates 34;
and

(iii)the paper lift bars 52A situated between the
steam heated plates 34 are lifted immediately after
the lifting of the thermo bars 28, in order to lift the
glued single faced sheet away from the heated
plates.

[0048] After the broken and halted sheets have been
cleared, the operator operates a further switch on the
control means 40, to send the shuttle 37 back to the en-
trance of the heating section 30. The motor 68 at the
traction section end is made inoperable and the motor
69 at the entrance to the heating section 30 is put into
operation. The shuttle 37 is then moved to the required
position at the entrance of the heating section 30 and
further operated to close the finger extensions 45 onto
a fresh portion of the paper 22. The operator then re-
peats the earlier cycle of dragging the cover sheet 22
through the heating section 30 to the traction section 31.
[0049] If the upper web comprising the single faced
sheet 16 breaks, but the lower liner 22 does not break,
the same procedure is followed in that the pressing
shoes 49 and the paper lift bars 52A are rapidly raised
by the pneumatic cylinders 53. The purpose in quickly
lifting the intact lower web 22, is to prevent the lower
liner 22 being pressed into contact with the heated sur-
faces 34 alone, which would cause damage to the lower
liner and product wastage. At restart in the situation
where the upper web has broken, the upper web 16 is
fed through the preheater 18 and the gluing machine 19
by hand and is brought to the entrance of the double
facer at the guide roll 26. The upper web 16 is fed in
over the first two steam chests and then the first thermo
bar is lowered along with the paper lift bars. Then the
main motor starts and the traction section pulls the
whole assembly through the heating section and normal
production commences. In this situation, because the
lower web has not broken, there is no need to use the
shuttle 37 and fingers 42 to pull the lower sheet through
the heating section.
[0050] If breakage of either web occurs, this normally
happens between the single facer assembly 14 and the
preheater 18 or possibly between the preheater and the
gluing machine. Detectors can be positioned in these
areas consisting for example of a photo cell and light
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beam arrangement which is interrupted in normal pro-
duction by the web. If the web breaks, the interruption
of the light beam ceases and the photo cell produces a
warning signal of breakage.
[0051] A number of advantages arise from the inven-
tion, at least in the preferred embodiment which has
been described. Contrary to what was previously
thought in the art, it is advantageous to separate out the
two functions of hold down during continuous operation,
and pull-through at start up. The functions are different
and it is better to provide separate assemblies to carry
out the two functions. Because in known machines the
two functions are combined, the consequences of
breakage in the lower liner are much more catastrophic.
With a conventional conveyor belt in the heating section,
if the lower liner 13 breaks, the glued underside of the
single face web 12 immediately comes into contact with
the heated plates of the heating units 34, and is actively
pressed into contact therewith by the conveyor belt. In
contrast, the provision of hold-down by sprung thermo
bar shoes, independent of the shuttle, allows rapid rais-
ing of the thermo bars when breakage of the liner is
sensed. The thermo bars can remain out of operation
and lifted up, while the cover sheet is pulled through by
the shuttle. This is not possible with known systems
since pull-through is achieved by a conveyor belt press-
ing down towards the heated plates.
[0052] There is the advantage that in the case of
breakage of the lower liner, the single faced web can be
quickly lifted off the hot plates by the paper lift bar. Fur-
thermore, the use of the separate gripping assembly al-
lows easier retrofit to existing machines. This advantage
arises particularly when there is provided in combination
the shuttle gripping device with the thermo bars.
[0053] A major advantage of the invention is that it al-
lows the removal entirely of the known overhead con-
veyor in the heating section. This allows better evapo-
ration giving less water retention in the board.
[0054] A safety feature is that the gripping fingers can
be parked out of the way of the main throughput of the
product. The shuttle assembly is positioned outside the
main operational area of the machine for safety and con-
venience.
[0055] A further advantage of the shuttle and finger
mechanism is that it allows feed-through of the lower
liner very safely when a narrow width of paper is being
fed through a standard width machine. For example a
standard machine will commonly be capable of accom-
modating a width of 2 metres 45mm, and it may be re-
quired to run it with a paper of width 1 metre. With con-
ventional machines this involves the operator leaning
across the heated steam chests when pulling the lower
liner through manually with consequent safety risks.
With the shuttle the operator can pull the one metre pa-
per off centre to the side where the shuttle is and then
pull the lower liner through by the shuttle to the traction
section. Once the paper has been released at the trac-
tion section, the lower liner is fed into the traction section

and pulled through the traction section without an upper
web on it. When thus pulled, the narrow width lower liner
will automatically be centred on the machine, and then
the upper glued web can be fed into the entrance to the
heating section to be bonded to the lower liner and car-
ried through the heating section by the pull on the lower
liner produced by the traction section. Production then
commences.
[0056] It is a particularly preferred feature that the
transport assembly (eg the shuttle and gripping device)
need only be provided on one side of the heating sec-
tion. This makes for a simple and inexpensive mecha-
nism to pull the paper lower liner through, and also al-
lows easy access to the steam chests from the side of
the heating section opposite to the side on which the
shuttle is positioned.
[0057] Another feature of the preferred embodiment
of the invention is that all the drive mechanisms and con-
trol mechanisms are pneumatically operated. One as-
pect of using air throughout is safety. The air chuck is
operated by air pressure through the hoses. The hoses
themselves are used to draw the shuttle along the rails.
The motors which draw the air hoses are air motors. This
has an advantage over electric motors in that if any ob-
struction occurs for example an operators hand being
caught in the machinery, the motors will easily stall rath-
er than having to be stopped after a delay which may
be damaging to the obstruction.
[0058] A general safety factor in using pneumatic op-
eration is that pneumatic timers are included in the con-
trol means so as to operate the various components with
preset delays between different stages. For example af-
ter arrival of the shuttle at the entrance to the heating
section, the operator manually feeds the paper into the
fingers and then operates a switch to commence the
shuttle movement. When the switch is operated the fin-
gers close immediately but there is a time to delay of
five seconds for example before the shuttle component
begins to move along the heating section. This is done
for safety reasons to allow time for the operator to be
well clear of the mechanism before movement starts.
Similarly at the far end when the shuttle mechanism
strikes the limit switch and the operation of the motor is
stopped, there is a timed delay before the fingers open
to release the paper. A time delay is introduced between
the striking of the limit switch and the opening of the fin-
gers, to allow time for the operator to check the mech-
anism generally and to be present for the release.
Thereafter the fingers are folded to the park position and
production is ready to commence, upon operation of a
further start switch sequence.
[0059] An embodiment of the present invention has
been described with particular reference to the example
illustrated. However, it will be appreciated that variations
and modifications may be made to the example de-
scribed within the scope of the appended claims.
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Claims

1. Apparatus for manufacturing corrugated paper
board, comprising:

a single-facer assembly (14) for supplying a
continuous single-faced corrugated-paper
sheet (16) comprising a fluted sheet (15) and a
first cover sheet (13) on one side of the fluted
sheet;

means for supplying a continuous second cov-
er sheet (22) for facing the other side of the flut-
ed sheet;

a gluing machine (19) for applying glue to the
tips of the non-faced flutes of the single-faced
sheet (16); and

a double-facer assembly (25) for combining the
single-faced sheet (16) and the second cover
sheet (22), the double-facer assembly compris-
ing:

a heating section (30) through which the
single faced sheet (16) and second cover
sheet (13) are transported in contact with
each other to bond together to form a dou-
ble-faced corrugated-paper board (27);

a traction section (31) for pulling the con-
tinuous double faced board (27) through
the heating section (30) during continuous
manufacture of the board; and

a transport assembly (35) for pulling the
second cover sheet through the heating
section to the traction section at start-up or
re-start of the manufacturing process;

characterised in that the transport assembly
(35) comprises an elongate guide structure (36), a
shuttle component (37) moveable along the elon-
gate guide structure, a gripping device (38) mount-
ed on the shuttle component for gripping the second
cover sheet (22), and drive means (68, 69) for mov-
ing the shuttle component along the elongate guide
structure.

2. Apparatus according to Claim 1 in which the trans-
port assembly includes control means (40) for op-
erating the assembly to move the shuttle compo-
nent along the elongate guide structure in a first di-
rection from the end of the heating section to the
beginning of the heating section (30) and there to
grip the second cover sheet (22) by the gripping de-
vice (38), and in a second direction away from the
beginning of the heating section towards the end of

the heating section to transport the second cover
sheet gripped by the gripping device.

3. Apparatus according to Claim 1 or 2 in which the
gripping device (38) is operated by compressed air
and the drive means (68, 69) includes air hoses (41)
for supplying pressurised air to the gripping device,
and motor means for pulling the shuttle component
by means of the air hoses.

4. Apparatus according to Claim 1, 2 or 3 in which the
gripping device (38) comprises first and second
gripping members (42) positioned in operation one
on each side of the second cover sheet (22) and
moveable towards each other to grip the second
cover sheet between the gripping members.

5. Apparatus according to any preceding claim in
which the heating section (30) includes a heating
surface (34) over which the single faced sheet (16)
and second cover sheet (13) are transported, the
heating section (30) including a plurality of pressing
shoes (49) biased towards the heating surface for
exerting a force on the sheets passing through the
heating section to press the sheets against the
heating surface, and a shoe lifting device (71) for
lifting the shoes away from the heating surface to a
raised position in which no pressure is exerted on
the sheets by the shoes against the heating surface,
the transport assembly (35) being arranged to pull
the second cover sheet (22) through the heating
section (30) to the traction section at start-up or re-
start of the manufacturing process while the press-
ing shoes (49) are in the raised position.

6. Apparatus according to Claim 5 in which the heating
section (30) includes a paper lift assembly compris-
ing a plurality of lift elements (52A) extending trans-
versely across the heating section, and a paper lift-
ing device (53) for lifting the elements (52A) from a
first position in which the sheets can pass over the
elements in normal production, to a second position
at a level higher than the first level so as to lift the
sheets away from the heating surface (34) in the
event of breakage of one or more sheets.

7. A method of manufacturing corrugated paper board
comprising

supplying a continuous single-faced corrugat-
ed paper sheet (16) comprising a fluted sheet
(15) and a first cover sheet (13) on one side of
the fluted sheet;

supplying a continuous second cover sheet
(22) for facing the other side of the fluted sheet
(15);
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applying glue to the tips of the non-faced flutes
of the single-faced sheet (16);

combining the single-faced sheet (16) and the
second cover sheet (22) in a double-facer as-
sembly (25) by transporting the single faced
sheet (16) and the second cover sheet (22)
through a heating section (30) of the double-
facer assembly in contact with each other to
bond together to form a double-faced board
(27);

pulling the continuous double-faced board (27)
through the heating section during continuous
manufacture by means of a traction section of
the double-facer assembly positioned down-
stream of the heating section; and

characterised by
at start-up of the manufacturing process, or at

re-start, pulling the second cover sheet (22) through
the heating section to the traction section by means
of a transport assembly (35) comprising an elon-
gate guide structure (36), a shuttle component (37)
moveable along the elongate guide structure, and
a gripping device (38) mounted on the shuttle com-
ponent for gripping the second cover sheet (22);

the method including operating the assembly
to move the shuttle component (37) along the elon-
gate guide structure in a first direction from the end
of the heating section to the beginning of the heating
section and there to grip the second cover sheet
(22) by the gripping device (38), and in a second
direction away from the beginning of the heating
section towards the end of the heating section to
transport the second cover sheet gripped by the
gripping device.

8. A method according to Claim 7 including the steps
of operating the gripping device by compressed air
supplied by air hoses (41), and pulling the shuttle
component by means of the air hoses.

9. A method according to Claim 7 or 8 in which the
step of combining the single-faced sheet (16) and
the second cover sheet (22) in the double-facer as-
sembly (25) includes pressing the sheets against a
heating surface in the heating section (30) to bond
the sheets together; and in which the step of pulling
the second cover sheet (22) through the heating
section at start-up of the manufacturing process, or
at re-start, comprises pulling the second cover
sheet (22) through the heating section to the trac-
tion section by means of the transport assembly
without pressing the sheets against the heating sur-
face.

10. A method according to Claim 9 in which the heating

section includes a plurality of pressing shoes (49)
biased towards the heating surface (34) for exerting
a force on the sheets passing through the heating
section (30) to press the sheets against the heating
surface during normal production, the method in-
cluding lifting the shoes (49) away from the heating
surface to a raised position in which no pressure is
exerted on the sheets by the shoes towards the
heating surface, and gripping the second cover
sheet (22) and pulling the sheet through the heating
section while the shoes (49) are in the raised posi-
tion.

Patentansprüche

1. Vorrichtung zum Herstellen von Wellpappe, umfas-
send:

eine Einseiten-Baugruppe (14) zum Liefern ei-
ner kontinuierlichen einseitigen Wellpappe-
bahn (16), die eine gewellte Bahn (15) und eine
erste Deckenbahn (13) auf einer Seite der ge-
wellten Bahn aufweist;
eine Einrichtung zum Liefern einer kontinuierli-
chen zweiten Deckenbahn (22) zum Abdecken
der anderen Seite der gewellten Bahn;
eine Klebemaschine (19) zum Aufbringen von
Klebstoff an den Spitzen der nicht abgedeckten
Wellen der einseitigen Bahn (16); und
eine Zweiseiten-Baugruppe (25) zum Kombi-
nieren der einseitigen Bahn (16) und der zwei-
ten Dekkenbahn (22), wobei die Zweiseiten-
Baugruppe umfasst:

einen Heizabschnitt (30), durch welchen
hindurch die einseitige Bahn (16) und die
zweite Deckenbahn (13) in Kontakt mitein-
ander transportiert werden, um miteinan-
der verbunden zu werden, um eine doppel-
seitige Wellpappe (27) zu bilden;
einen Zugabschnitt (31) zum Ziehen der
kontinuierlichen doppelseitigen Pappe
(27) durch den Heizabschnitt (30) während
kontinuierlicher Herstellung der Pappe;
und
eine Transportanordnung (35) zum Ziehen
der zweiten Deckenbahn durch den Heiz-
abschnitt zu dem Zugabschnitt bei einem
Erststart oder Neustart des Herstellungs-
verfahrens;

dadurch gekennzeichnet, dass
die Transportanordnung (35) eine langge-

streckte Führungsstruktur (36), eine Pendelkompo-
nente (37) (hin und her gehende Komponente), die
entlang der langgestreckten Führungsstruktur be-
wegbar ist, eine Greifvorrichtung (38), die an der
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Pendelkomponente zum Greifen der zweiten Dek-
kenbahn (22) angebracht ist, und eine Antriebsein-
richtung (68, 69) zum Bewegen der Pendelkompo-
nente entlang der langgestreckten Führungsstruk-
tur aufweist.

2. Vorrichtung nach Anspruch 1, wobei die Trans-
portanordnung eine Steuereinrichtung (40) zum
Betreiben der Anordnung beinhaltet, zum Bewegen
der Peridelkomponente entlang der länglichen Füh-
rungsstruktur in eine erste Richtung von dem Ende
des Heizabschnitts zum Beginn des Heizabschnitts
(30), wo die Greifvorrichtung (38) die zweite Dek-
kenbahn (22) greift, und in eine zweite Richtung von
dem Beginn des Heizabschnitts weg zum Ende des
Heizabschnitts zum Transportieren der zweiten von
der Greifvorrichtung gegriffenen Deckenbahn.

3. Vorrichtung nach Anspruch 1 oder 2, wobei die
Greifvorrichtung (38) durch Druckluft betrieben wird
und die Antriebseinrichtung (68, 69) Luftschläuche
(41) zur Zufuhr von Druckluft an die Greifvorrich-
tung und eine Motoreinrichtung zum Ziehen der
Pendelkomponente mittels der Luftschläuche be-
inhaltet.

4. Vorrichtung nach Anspruch 1, 2 oder 3, wobei die
Greifvorrichtung (38) erste und zweite Greifelemen-
te (42) umfasst, wobei bei Betrieb eines auf jeder
Seite der zweiten Deckenbahn (22) angeordnet ist
und die aufeinander zu bewegbar sind, um die zwei-
te Deckenbahn zwischen den Greifelementen zu
greifen.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Heizabschnitt (30) eine Heizflä-
che (34) beinhaltet, über welcher die einseitige
Bahn (16) und die zweite Deckenbahn (13) trans-
portiert werden, wobei der Heizabschnitt (30) eine
Mehrzahl von Druckschuhen (49), die in Richtung
zur Heizfläche vorgespannt sind, um eine Kraft auf
die Bahnen auszuüben, die durch den Heizab-
schnitt gelangen, um die Bahnen gegen die Heiz-
fläche zu drücken, und eine Schuh-Hebevorrich-
tung (71) zum Anheben der Schuhe von der Heiz-
fläche weg in eine erhöhte Position, in welcher kein
Druck auf die Bahnen durch die Schuhe gegen die
Heizfläche ausgeübt wird, aufweist, wobei die
Transportanordnung (35) so ausgebildet ist, dass
sie die zweite Deckenbahn (22) durch den Heizab-
schnitt (30) zu dem Zugabschnitt bei Erststart oder
Neustart des Herstellungsprozesses zieht, wäh-
rend die Druckschuhe (49) in der erhöhten Position
sind.

6. Vorrichtung nach Anspruch 5, wobei der Heizab-
schnitt (30) eine Papier-Hebeanordnung beinhaltet,
die eine Mehrzahl von Hebeelementen (52A) um-

fasst, die sich quer über den Heizabschnitt erstrek-
ken, sowie eine Papierhebevorrichtung (53) zum
Heben der Elemente (52A) von einer ersten Positi-
on, in welcher die Bahnen über die Elemente wäh-
rend normaler Produktion laufen können, zu einer
zweiten Position auf einem höheren Niveau als dem
ersten Niveau, derart, dass sie die Bahnen von der
Heizfläche (34) weg anhebt, falls eine oder mehr
Bahnen reißen.

7. Verfahren zum Herstellen von Wellpappe umfas-
send:

Liefern einer kontinuierlichen einseitigen Well-
pappebahn (16), die eine gewellte Bahn (15)
und eine erste Deckenbahn (13) auf einer Seite
der gewellten Bahn aufweist;
Liefern einer kontinuierlichen zweiten Decken-
bahn (22) zum Abdecken der anderen Seite der
gewellten Bahn (15);
Anbringen von Klebstoff auf die Spitzen der
nicht abgedeckten Wellen der einseitigen Bahn
(16);
Kombinieren der einseitigen Bahn (16) und der
zweiten Deckenbahn (22) in einer Zweiseiten-
Baugruppe (25) durch Transportieren der ein-
seitigen Bahn (16) und der zweiten Decken-
bahn (22) durch einen Heizabschnitt (30) der
Zweiseiten-Baugruppe in gegenseitigem Kon-
takt zum miteinander verbinden, um eine dop-
pelseitige Pappe (27) zu bilden;
Ziehen der kontinuierlichen doppelseitigen
Pappe (27) durch den Heizabschnitt während
kontinuierlicher Herstellung mittels eines Zug-
abschnitts der Zweiseiten-Baugruppe, der
stromabwärts des Heizabschnitts angeordnet
ist; und

gekennzeichnet dadurch
dass beim Erststart des Herstellungsprozes-

ses oder bei einem Neustart die zweite Decken-
bahn (22) durch den Heizabschnitt zu dem Zugab-
schnitt mittels einer Transportanordnung (35), die
eine langgestreckte Führungsstruktur (36) auf-
weist, einer Pendelkomponente (37) (hin und her
gehenden Komponente), die entlang der langge-
streckten Führungsstruktur bewegbar ist, und einer
Greifeinrichtung (38), die an der Pendelkomponen-
te zum Greifen der zweiten Deckenbahn (22) befe-
stigt ist, gezogen wird;

wobei das Verfahren beinhaltet, dass die An-
ordnung so betrieben wird, dass sie die Pendelkom-
ponente (37) entlang der langgestreckten Füh-
rungsstruktur in eine erste Richtung von dem Ende
des Heizabschnitts zum Beginn des Heizabschnitts
bewegt, wo die Greifvorrichtung (38) die zweite
Deckenbahn (22) greift, und in eine zweite Richtung
von dem Beginn des Heizabschnitts weg in Rich-
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tung auf das Ende des Heizabschnitts bewegt, um
die zweite, von der Greifvorrichtung gegriffene Dek-
kenbahn zu transportieren.

8. Verfahren nach Anspruch 7 mit den Schritten des
Betreibens der Greifvorrichtung durch über Luft-
schläuche (41) zugeführte Druckluft, und Ziehen
der Peridelkomponente mittels der Luftschläuche.

9. Verfahren nach Anspruch 7 oder 8, wobei der
Schritt des Kombinierens der einseitigen Bahn (16)
und der zweiten Deckenbahn (22) in der Zweisei-
ten-Baugruppe (25) Drücken der Bahnen gegen ei-
ne Heizfläche in dem Heizabschnitt (30) beinhaltet,
um die Bahnen miteinander zu verbinden; und wo-
bei der Schritt des Ziehens der zweiten Decken-
bahn (22) durch den Heizabschnitt bei Erststart des
Herstellungsprozesses oder bei Neustart, das Zie-
hen der zweiten Deckenbahn (22) durch den Heiz-
abschnitt zu dem Zugabschnitt mittels der Trans-
portanordnung umfasst, ohne die Bahnen gegen
die Heizfläche zu drücken.

10. Verfahren nach Anspruch 9, wobei der Heizab-
schnitt eine Mehrzahl von Druckschuhen (49) be-
inhaltet, die in Richtung der Heizfläche (34) vorge-
spannt sind, um eine Kraft auf die Bahnen auszu-
üben, die durch den Heizabschnitt (30) gelangen,
um die Bahnen gegen die Heizfläche während nor-
maler Herstellung zu drücken, wobei das Verfahren
beinhaltet: Heben der Schuhe (49) von der Heizflä-
che weg in eine erhöhte Position, in welcher kein
Druck auf die Bahnen durch die Schuhe in Richtung
der Heizfläche ausgeübt wird, und Greifen der zwei-
ten Deckenbahn (22) und Ziehen der Bahn durch
den Heizabschnitt während die Schuhe (49) in der
erhöhten Position sind.

Revendications

1. Dispositif pour la fabrication de panneaux de carton
ondulé, comprenant :

un ensemble surfaceur simple (14) pour fournir
une feuille de papier ondulé (17) simple face
continue, comprenant une feuille (15) cannelée
et une première feuille de couverture (13) sur
une face de la feuille cannelée ;
des moyens pour fournir une deuxième feuille
de couverture (22) continue pour faire face sur
l'autre côté de la feuille cannelée ;
une machine de collage (19) pour appliquer de
la colle sur les bouts des cannelures non recou-
vertes de la feuille simple face (16) ; et
un ensemble surfaceur double (25) pour com-
biner la feuille simple face (16) et la deuxième
feuille de couverture (22), l'ensemble surfaceur

double comprenant :

une section de chauffage (30) par laquelle
la feuille simple face (16) et la deuxième
feuille de couverture (13) sont transpor-
tées, l'une en contact avec l'autre, pour se
lier ensemble pour former un panneau de
carton ondulé (27) double face ;
une section de traction (31) pour tirer le
panneau double face (27) continu à travers
la section de chauffage (30) durant la fabri-
cation en continu du panneau ; et
un ensemble de transport (35) pour tirer la
deuxième feuille de couverture à travers la
section de chauffage vers la section de
traction, au démarrage ou au redémarrage
du processus de fabrication ;

caractérisé en ce que
l'ensemble de transport (35) comprend une

structure de guidage (36) allongée, un composant
formant navette (37) déplaçable autour de la struc-
ture de guidage allongée, un dispositif de saisie (38)
monté sur le composant formant navette afin de sai-
sir la deuxième forme de couverture (22), et des
moyens d'entraînement (68, 69) pour déplacer le
composant formant navette le long de la structure
de guidage allongée.

2. Dispositif selon la revendication 1, dans lequel l'en-
semble de transport comprend des moyens de
commande (40) pour actionner l'ensemble pour dé-
placer le composant formant navette le long de la
structure de guidage allongée, dans une première
direction depuis l'extrémité de la section de chauf-
fage vers le début de la section de chauffage (30),
et pour saisir la deuxième feuille de couverture (22)
par le dispositif de saisie (38), et dans une deuxiè-
me direction d'écartement depuis le début de la sec-
tion de chauffage en direction de l'extrémité de la
section de chauffage, pour transporter la deuxième
feuille de couverture ayant été saisie par le dispo-
sitif de saisie.

3. Dispositif selon la revendication 1 ou 2, dans lequel
le dispositif de saisie (38) est actionné par de l'air
comprimé et les moyens d'entraînement (68, 69)
comprennent des tuyaux d'air (41) pour fournir de
l'air comprimé au dispositif de saisie, et des moyens
moteurs pour tirer le composant formant navette à
l'aide des tuyaux d'air.

4. Dispositif selon la revendication 1, 2 ou 3, dans le-
quel le dispositif de saisie (38) comprend des pre-
miers et deuxièmes organes de saisie (42), posi-
tionnés, en fonctionnement, un de chaque côté de
la deuxième feuille de couverture (22) et déplaça-
bles en direction l'un de l'autre, pour saisir la deuxiè-
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me feuille de couverture entre les organes de sai-
sie.

5. Dispositif selon l'une quelconque des revendica-
tions précédentes; dans lequel la section de chauf-
fage (30) comprend une section de chauffage (34),
sur laquelle la feuille simple face (16) et la deuxième
feuille de couverture (13) sont transportées, la sec-
tion de chauffage (30) comprenant une pluralité de
patins de pressage (49) déplacés vers la surface de
chauffage pour exercer une force sur les feuilles
passant par la section de chauffage afin de presser
les feuilles contre la surface de chauffage, et un dis-
positif de levée de patin (71) pour lever les patins
et les écarter de la surface de chauffage, à une po-
sition levée à laquelle aucune pression n'est exer-
cée sur les feuilles par les patins contre la surface
de chauffage, l'ensemble de transport (35) étant
agencé pour tirer la deuxième feuille de couverture
(22) par la section de chauffage (30) à la section de
traction au démarrage ou au redémarrage du pro-
cessus de fabrication, tandis que les patins de pres-
sage (49) sont à la position levée.

6. Dispositif selon la revendication 5, dans lequel la
section de chauffage (30) inclut un ensemble de le-
vée de papier comprenant une pluralité d'éléments
de levée (52A) s'étendant transversalement sur la
section de chauffage, et un dispositif de levée de
papier (53) pour lever les éléments (52A) d'une pre-
mière position, à laquelle les feuilles peuvent pas-
ser sur les éléments en production normale, à une
deuxième position, à un niveau supérieur au pre-
mier niveau, de manière à lever les feuilles et les
écarter de la surface de chauffage (34) dans l'éven-
tualité d'une rupture d'une ou plusieurs feuilles.

7. Un procédé de fabrication de panneaux de carton
ondulé comprenant

la foumiture d'une feuille de papier ondulé sim-
ple face (16) continue comprenant une feuille
cannelée (15) et une première feuille de cou-
verture (13) sur une face de la feuille cannelée ;
la fourniture d'une deuxième feuille de couver-
ture (22) pour surfacer l'autre face de la feuille
cannelée (15) ;
l'application de colle sur les bouts des canne-
lures non surfacées de la feuille simple face
(16) ;
la combinaison de la feuille simple face (16) et
de la deuxième feuille de couverture (22) dans
un ensemble surfaceur double (25), par trans-
port de la feuille simple face (16) et de la
deuxième feuille de couverture (22) à travers
une section de chauffage (30) de l'ensemble
surfaceur double, en contact l'une avec l'autre
pour se relier ensemble pour former un pan-

neau double face (27) ;
la traction du panneau double face (27) continu
par la section de chauffage pendant la fabrica-
tion en continu à l'sida d'une section de traction
de l'ensemble surfaceur double, positionné en
aval de la section de chauffage ; et

caractérisé par le fait que,
au démarrage du processus de fabrication ou

au redémarrage, on effectue une traction sur la
deuxième feuille de couverture (22) à travers la sec-
tion de chauffage vers la section de traction à l'aide
d'un ensemble de transport (35) comprenant une
structure de guidage (36) allongée, un composant
formant navette (37) déplaçable sur la structure de
guidage allongée, et un dispositif de saisie (38)
monté sur le composant formant navette pour saisir
la deuxième feuille de couverture (22) ;

le procédé comprenant l'actionnement de
l'ensemble pour déplacer le composant formant na-
vette (37) le long de la structure de guidage allon-
gée, dans une première direction depuis l'extrémité
de la section de chauffage jusqu'au début de la sec-
tion de chauffage et, à cet endroit, la saisie de la
deuxième feuille de couverture (22) par le dispositif
de saisie (38) et dans une deuxième direction
d'écartement depuis le début de la section de chauf-
fage vers l'extrémité de la section de chauffage, afin
de transporter la deuxième feuille de couverture
saisie par le dispositif de saisie.

8. Un procédé selon la revendication 7, comprenant
les étapes d'actionnement du dispositif de saisie
par de l'air comprimé foumi par des tuyaux d'air (41)
et de traction du composant formant navette avec
des tuyaux d'air.

9. Procédé selon la revendication 7 ou 8, dans lequel
l'étape de combinaison de la feuille simple face (16)
et de la deuxième feuille de couverture (22) dans
l'ensemble double face (25) comprend le pressage
des feuilles contre une surface de chauffage située
dans la section de chauffage (30) pour relier ensem-
ble les feuilles ; et dans lequel l'étape de traction de
la deuxième feuille de couverture (22) par la section
de chauffage au démarrage du processus de fabri-
cation ou au redémarrage comprend la traction sur
la deuxième feuille de couverture (22) à travers la
section de chauffage jusqu'à la section de traction
à l'aide de l'ensemble de transport, sans pressage
des feuilles contre la surface de chauffage.

10. Procédé selon la revendication 9, dans lequel la
section de chauffage comprend une pluralité de pa-
tins de pressage (49) pressés vers la section de
chauffage (34) pour exercer une force sur les
feuilles passant par la section de chauffage (30)
pour presser les feuilles contre la surface de chauf-
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fage pendant la production normale, le procédé
comprenant la levée des patins (49), pour les écar-
ter de la surface de chauffage et les passer à une
position levée à laquelle aucune pression n'est
exercée sur les feuilles par les patins en direction
de la surface de chauffage, et la saisie de la deuxiè-
me feuille de couverture (22) et le traction de la
feuille, passant à travers la section de chauffage,
tandis que les patins (49) sont à la position levée.
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