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The present Iinvention relates to an apparatus for the manufacture of corrugated pipes from thermoplastic in which mould
segment halves, which complement one another in pairs, are guided together in a circuit along a mould path adjacent to an
Injection head, are moved apart at the end of the mould path and are returned back to its start separately from one another. The
apparatus has a mould path device to move the mould segment halves along the mould path and a return conveyor to return the
mould segment halves from the end of the mould path back to its start, with the mould path device comprising a machine table
having a lower guide and lower drive means for the mould segment halves and a cover frame secured to the machine table
having an upper guide and upper drive means for the mould segment halves. The mould path device and the return conveyor
form units separated from one another, with a portal robot fixedly anchored to a base plate being provided as the return
conveyor and the mould path unit being a mobile unit travelable on the base plate. The upper drive means at the cover frame
have driving pinions which can be driven around a vertical axis and which can engage into racks at the upper side of the mould
segment halves such that a vertical offset Is possible, for example as a consequence of thermal expansion, between the mould
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ABSTRACT

The present invention relates to an apparatus for the
manufaoture of corrugated pipes from thermoplastic in which mould
segment halves, which complement one another in pairs, are gulded
together in a circuit along a mould path adjacent to an injeotion
head, are moved apart at the end of the mould path and are
returned back to its start, separately from one another. The
apparatus has a mould path device to move the mould segment
halvesfalong the mould path?and a return-conveyor'to return the
mould_Segment halves from the end of the mould path back to its
start, with the mould pathz device comprising a machine table
having a lower guide and lower drive means for the mould segment
halves and a cover frame secured to the machine table having an
upper guide and upper drive means for the mould segment halves.
The mould path device and the return conveyor form units
separatedﬁfrom.one'another, With.ajportal robot.fixedly-anchored
to a base plate being providedasthe return conveyor and the
mould path unit being a mob.ile unit travelable on the base plate.
The upper drive means at the cover frame have driving pinions
which can be driven around‘a vertical axis and which can engage
into racks at the upper 'side of the mould segment halves such
that a:Vertical offSet'is pOSSible,'for example as a conseguence
of thermal expansion, between the mould segment halves and the
driving pinions Furthermore, a direct cooling system is provided
for the better dlSSlpatlon.Of heat from the mould segment halves
which c1rculates coolant through coolant passages in the mould

segment halves durlng the movement of the mould segment halves

along the mould path.
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A CORRUGATED PIPE PLANT

FIELD OF THE INVENTION
The present invention relates to an .apparatUS for the

manufacture of corrugated pipes from thermoplastic.

BACKGROUND OF THE INVENTION

In plants for the manufacture of :_corrugated pipes from
thermoplastic, mould segment' halves, which complement one another
in pairs, can be brought together in a circuilt along a mould path
adjacent tcj an injection head, move_d apart at the end of the
mould path, each half being .returned back tcj its start separately
from the other. Various methods of convéying the mould halves are

known.

With such corrugated pipe plants of the so-called shuttle
type, return conveyors moving to and fro are used. The return
conVeyOrs can have a gripping arm which grips a mould segment'
half located at the end of the mould path, travels to the start
of the mould path, sets the mould segment half down there and
agailn travels back to the end of the mould path in 'order to grip
the next mould segment half again. On the actual mbuld path, the
mould segment halves are moVed along by separaté drives which are
disposed on the machine tablé, on the one hand, and at the cover
frame disposed thereabove, on the other hand. It is in particular
known in this connection to provide' driving pinions in the

machine table and the cover frame dispoSed thereabove which
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engage in racks disposed at the top and at the bottom at the

mould segment halves and which move these forward correspondingly.

A corrugated pipe plant of the shuttle type was described by
Hegler in EP 0O 764 516 A2. In this, a gantry crane is anchored on
a base plate on which the mould path 1s disposed or the mould
segment halves are displaced along the mould path. Carriages
which can travel in opposite directions are mounted at a conveyor
bridge which engages over the mould path device, is formed in a
slightly V-like shape and lowers towards the centre, said
carriages being secured at gripping arms for the mould segment
halves. When the carriages on the V-shaped conveyor bridge are
moved apart, the mould segment halves are moved apart
transversely to the mould path and thereby simultaneou.sly raised.
This known plant, howe:ver,"has disadvantages in a number of
respects. On the one hand, the' plan't 1s not .very variable.
- Without fairly large’converSion work, 1t 1is fiXed to one mould
segment half size, With which the gantry crane 1s coordinated
with its gripping arms with respect to height and to.whiCh the
mould path device as such is matched with 1ts upper and lower
toothed profile _driVes. On the other hand, use at different
production locations can only be achieved with a large assembly
effort for the taking down and setting up of the plant. Moreover,
the plant 1is specifically disadvantageous with respect to the
main drive for the mould segment halves along the mould path. The
arrangement of the drivingpinions and racks at the machine table
and at the cover frame or at :the lower side and the upper side of
the mould segment halves is prone to error with respect to
tolerances which can ariSe, for example, due to thermal expansion

of the mould segment halves.
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A corrugated pipe plant is also shown by Bengough et al. in
WO 24 076 73 in which the mould'segment half pairs are combined
in two groups. A first group 1s mounted on a carriage which'can
be travelled to and fro on a lower support frame. A second group
of mould jaws 1s mounted on a carriage which can be travelled to
and fro on an upper carrier frame. The mould segment halves can
in this connection each be travelled apart and together on the
carriage. To move the mould segment halves back, they are first
travelled apart on the carriage, then the carriage with the mould
segment halves which are travelled apart is travelled past the
mould segment halves of the other carriage back to the start of
the mould path and, finally, the mould segment halves on the
carriage are again travelled together; This apparatus 1s,
however, less suitable 1in practice sincéj a plurality of mould
segment halves always has to be travelled'apart at one time so

that de facto only a very short mould path is available.

The present invention has the underlying obj ect of providing
an improved corrugated pipe plant of’tﬁméibhmj first mentioned
which avoids disadvantages of the prior art and further develops
the 1latter 1in an advantageous manner. In particular, the
conveying of the mould segment halves 1s to be improved, and
indeed both with respect to the conveying by the return conveyor
and with respect to the conveying by the maindrive in the region
of the mould path. ' '

SUMMARY OF THE INVENTION
The invention accordingly provides an apparatus for the
manufacture of corrugated pipes from thermoplastic in which

mould segment halves, which complement one another in pairs, are
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gulded together along a mOuldpath adjacent to an injection head,
are:meved.apart.at the end.of’thezmouldgpath and eachiis returned
back to 1ts start separately‘from one another," comprising a mould
path device to move the mould segment halves along the mould path
and a return conveyor to return the mould Segment halves from the
end of the mould path back to its Start,'the mould path deVice
comprising a machine:table having'an upper guide and’upper drive
means for the mould .:segment halves, 'Characterized in that the
mould path device and the-return conveyor form units separated
from one another, with a portal robot anChored to a base'plate
being provided as the return conveyor and the mould path unit
being a unit travellable on the base plate. ' _

It 1s therefore provided 'th'at the mould path device and the
return conveyor form units separate from one another, with a
portal robot anchored at a base plate being provided as the
return conveyor and the mould path unit being a unit which can be
travelled on the base plate. In contrast to the prior art, the
return conveyor formed as a portal‘ robot and the mould path
device do not form a common unit with the machine table and the
main drives. Considerable advantages surprisingly result when the
mould path device forms 'an independent mobile unit with the
machine table, the guide for the mould segment halves and the
main drive for the mould segment halves, Which can be travelled
out of the portal robot. For example, this makes it poSsible to

Cransport the expensive mould path device to different operation

sites in order to produce full stocks there. The transport,

assembly and dismantling are consliderably simplified.

In particular a portal robot known per se can be used as the

return conveyor. The'portal‘robot'can preferably have a planar

3
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portal which 1s mounted on'mutually opposite elongate rails, is
driven on these, extends transverSel.y over the mould path and can
be travelled parallel thereto. A pair of carriages can be mounted
at-the portal and canbe travelled on this in opposite directions
to one another. Expediently, a gripplng arm is attached to each
of the carriages and the mould segment halves to be conveyed back

can be gripped with this.

Each gripping arm is preferably vertically adjustable by
means of a stroke drive relativ_e to the portal or to the carriage
mounted theredn such that the gripped mould segment halves can be
ralsed 1n an essentially perpendiCular manner from the machine
table. In contrast to the prior art, it i‘sfnot the car;riage which
must be travelled to the outside for the raising, but rather the
mould s'egment half can be raised 'independently of the other
movement axes of the portal robot. This allows mould segment
halvés of different heights to be gripped without problem. The
mould segment halves can therefore'advantageously'bejgripped at
thelr upper side essentially at an'axis going through the centre
of gravity of the respective mould segment half so that no torque
or tilting moment act on the gripp_ing arm and the carriage

disposed thereabove.

In a further development of the invention, an electronic
coupling is provided between the return conveyor designed as a
portal robot and the mould path device, the electronic coupling
taking into account:the respective position of the mobile mould
path device relative to the portal robot. Preferablyy'a pOSition
detection device is provided for the detection of the relative

position of the machine table and the return conveyor and a

6
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central control‘unit_connected to the position detection device
is proVided which controls the mould path.device and'the return
conveyor 1n dependence on the detected orientation to one
another. This electronic coupling replaces.a:mechanical coupling

of the return conveyor and the machine table.

The mould path device can preferably be travelled along a
pre-set axis, in particular along rails lét-into the base plate.
The poSition detection device can accordingly be formed with one
axis. Preferably, absolute value transponders are provided which,
on the one hand, give the position of the machine table and

structures secured thereto ‘and, on the other hand, give the
position of ‘ the portal- whiCh can be travelled parallel to the
machine table. In addition,:an“absblute value transponder can be
provided to detect'the location or position Of the main drive of
the mould segment halves on the machine table. The absolute value
transponders have the advantage that the-correCt'position'data
can always be available even after a pdwer failure and no new

calibration is required.

In order to make the mould path device more easily
transportable, it can be provided that the'cover frame disposed
above the machine table with the upper guide and the upper drive
means for the mould segment halves can be lowered .towards the
machine table into a transport'position. In this way, the height
of the structures located above the machine table is considerably
reduced. The cover frame is preferably mounted on four columns
which are secured to the: machine ,table and whi:ch can be
telescoped_in.motordrivenfmanner and.whiCh can 1n particular be

lowered into the said transport position.

7
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In order to facilitate the matching of the mould path device
to differently sized.mould segment halves and to in:particular
make 1t possib’le that differently sized mould segment halves can
be used, the cover frame can be vertically adjustable relative to
the maohine table independently of the said lowerability into the
transport position together with the guideS'and drives mounted
thereon. For this purpose, actuators can be provided which are
separate from the said stroke drive for ‘the lowering 1into the
transport position. The cover frame is preferably vertically
adjustable together with the drives and guides'mounted thereon
via threaded spindles provided at the columns, in particular
displaceably mounted at the columns. The columns can bze connected
to one another via a yoke arranged above the cover frame. The
sald vyoke can be lowered into the said transport pOsition

together with the columns and the cover frame.

In accordance with- a ‘fur_ther .advantageous aspect of the
present invention, it is provided that the upper drive means
mounted on the cover frame are formed such that they allow a

displacement of the mould segment halves perpendicular to the

machine table. It is-achieved in this way that, in operation, a
thermal expansion of the mould segment halires is compensated in
the direction perpendicular to the machine table. In contrast to
the prior art, the mould segment halvesA are not urged or matched
between the driving pinions of the lower drive means arranged in
the machine table and the upper drive means mounted on the cover
frame. ‘ Generally, it could be provided to compensate for the
thermal expansion that the upper driving pinions are disposed in
a vertically adjustable manner. It is; however, in particular

provided that the upper driving pinions run around vertical axes

8
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perpendicular to the'machine table and the upper racks provided
at the mould segment halves are arranged 1in an accordingly
vertical manner such that. t'he rac.ks.' at the mould segment half can
be displaced 1in a vertieal' direction relative to the driving
pinione; The engagement between the driving pinion and the rack
is not changed in this connection, a jolt—free an‘d precise

driving 1s ensured.

To bring the mould segment halves, which are reinserted at
the start of the mould path, into exact fitting engagement with
the driving pinions and 1n particular to'ensure'that the mould
segment halves are opened with an exact fitting to the preceding
mould segment halfves, a separate auxiliary drive 18
advantageously provided at the machine table. The said auxiliary
drive takes over the mould segment halves when t'hes'e are set down
by the portal robot at the machine- table at the front end of the
mould path and pushes them 1in the feed direction at a higher
speed than the preceding mould segment halves. In a further
development of the invention, the insertion means provided at the
start of the mould path comprise a damping device which damps the
impact on the catching up of the returned mould segment halves
with the preceding ftlould segment halvee. It 1s particularly
advantageous if the insertion means are fermed by a plurality of
pneumatic cylinders whose plston rods press the mould segment
halves 'towards the preceding mould segment halves. The pneumatic
cylinders already have an integrated damping due to the used
pressure means of air. In thisway, a gentle catching up of the

returned mould segment halves can be achieved.
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In accordance with a further advantageous aspect of the
present invention, a direct cooling of the mould segment halves
is provided. Heat from the extruded plastie pipe which flows off
into the mould segment halves is dis.sipat_ed more efficiently and
thermal stresses and thermal expansions, of the mould segment
halves 1s controlled better. A cooling apparatus 1is preferably

provided which has a cooling circuilt and docking means for the

releasable docking of the coOling circuit to coolant passages

formed in the mould segment halves. Coolant passages are
therefore formed directly in the mould segment halves ;and coolant
flows through them. The mould segment halves located on the mould
path can be connected to the cooling apparatus by means of the
docking means. Coolant can be circulated through the mould

segment halves on the mould path.

The cooling apparatus advantageously has flexib-ly made
coolant hose which cen be coupled to the mould segment halves
such that the.coolant hose_are taken along over a stretch with
the mould segment halves and coolant can be circulated through
the mould segment halves during the mould segment half movement

on the mould path.

In a Tfurther development of the invention, leak-free

- couplings are provided for the connection of the machine side

cooling device to the mmuld.segment halves and open on docking
and automatically close both the coolant passages on the mould
segment half side and:the coolant liries on the machine table side
without leaks on docking release. In this way, it is-prevented;
on the one hand, that coolant contamination occurs. On the other

hand, it is made possible that the coolant can remain in the

10
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mould segment halves after the docking release of the cooling
apparatus on the machine table side in order to further draw heat
from these while the mould segment halires are on ithe return
conveyling path. As soon as the mould segment halves come back
onto the mould path, the cooling apparatus 1S doCked'again and

the coolant exchanged.

The mould segment halves can advantageously have expansion
stores 'i'nto which coolant located in coolant passages on the
mould 'segment half side can expand,_ in particular after the
cooling apparatus and thus the circulating clrcult 1is released

from docking .

_ In a further development of the invention, the cooling
apparatus can simultaneously be used as a heating apparatus to
pre-heat the mould segment halves. In this way, the st"art—up time
ls substantially shortened and the rejects incurred on the

starting up of the machine are considerably reduced.

In a further development 'of the invention, a parking station
for special mould segment halves such as spigot mould segment
halves and the like can be provided at the end of the mou.ld path.
The corresponding special mould segment halves can be parked
'there and only fed into the rnachine cycle by the return conveyor
when this 1s desired. When the special mould segment halves are
fed in, the corresponding mould seg;ment half not used is parked
at the parking statiori." The exchange can be effected particularly
easily: since the parking station is provided directly at the
machine table at the end of the mould path so that this can take

place simply in the normal cycle of the return.COnveyor.

11
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Furthermore, a change station.can.be provided at the end of
the mould path for the feeding in of new mould segment halves
into or out of 'the .mouldf segment half circuit .during the
conversion of the machine. The change "station 1s . preferably
formed separately from the machine table. The change station can
in particular have a travellable chang_e table w'hic:h can be
travelled into and out of the operating region of the return
conveyor, preferably to the end of the machine table of the mould
path device remote from the injection head. For this purpose,
rails ’can be provided in the base plate transversely te the
direction of the mould path in the region of 1its end and the
change table can be traveled on these ralls. The mould segment
halves to be changed'can be'transverselymoved out of the plant
by means of the machine table and new mould segment halves can be
traveled back in again. The return conveyor takes the mould
segment halves from the traveled-in change tableandfeeds them

onto the machine table at the front end of the mould path.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described in the following with
reference to the draWings, in which:
Fig. 1 1is a plan view of a Corrugated pipe plant in
accordance with a preferred embodiment of the present

invention;
Fig. 2 a side view of the corrugated pipe plant of Fig. l;

wherein the mobile mould path device is moved away from an

lnjection head;

12
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Fig. 3 a front view of the mould path device of Fig. 1 and
of the portal robot bridging this from the side of the spray
head; and ' '

Fig. 4 a front view.of.the corrugated.pipe plant similar to
Figure 3, wherein the plant is illustrated in  two
configurations comprising different mould Segment half

slzes.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a mould path device 16 having a mould path
2 downstream of an injection head 1, w1th a plastic hose (not
shown) coming out of the injection head 1 being transversely
profiled along said mould path 2. For this purpose, mould segment
halves which complement one another are guided in pairs along the

mould path 2 on the machine table 4,

Referring to Fig. 3, the machine table 4 has an
undercarriage 5 with which the.machine table 4 can be travelled
on rails 7 anchored 1in a .base plate 6. As Figure 1 shows, the
machine table 4 can be traVelled in the operating direction of
the injection.head 1. A travel drive for the maohine'table 4 can
generally be made in different manners. In accordance with an
advantageous embodiment, this can be a ball Spindle drive. In
Figure 1, the machine table 4 is shown in its position travelled
away from the injection head'.l. During the operation, the machine
table 4 is travelled to the right in accordance with Figure 1 so

that the mould segment halves 3 located on the machine table 4

are travelled'in to the injection head 1.

13
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Referring to Figs. 2 and 3, a cover frame 8 18 arranged
above the machine table 4. As Figures 1 ahd.2 show, four columns
9 are anchored on the machine table 4 and the cover frame 8 is
displaceably mounted on these; The columns 9 are connected to one
another at their upper,ends.by a yoke 10. The-yoke 10 is rigidly
secured to the columns 9. In:additien, the yoke 10 1s anchored to
the machine table 4 Dby means of two transversely extending
tension anchors 11 arranged at the side in order to absorb forces
which are exerted by the upper drive means 18, which will be
explained later, arranged at the cover frame 8. In this way,

torsion of the columns 9 is avoided.

As Figure 2 shows, the, cover frame 8 1s slidingly
displaceably mounted at the columns 9. It is supported and
vertically adjustable by means of four eleVating screws 12 which
are each arranged at the columns 9. The associated 1lift drive 53
is arranged on the Upper side of the yoke 10 and cohnected via
sultable transmissio:ns on the elevating screws. .:- The drive
movement of the 1ift drive 53 1s 'synchronously transmitted to all

elevating screws by means of connection shafts 54 (cf. Figure 1).

Accordingly, the cover frame can be travelled up and down
relative to the columns 9 and relative to the yoke 10, as is

particularly illustrated by Figure 4.

In addition, the cover frame 8 can be Ilowered into a
transport position to the machine table 4 together with the yoke
10 and the structures arranged thereon. As Figure 2 shows, the
columns 9 are formed in telescopable manner. Each of the columns

9 can be telescoped together by means of telescope drives 13 in

14
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'the form of elevating screws.JAs.Figure 4 shows, support sleeves
14 are placed around an'extendedpartof the columns 9 in the
extended work position-of the columns 9. The extended columns 9
can be_extended onto the support‘sleevesl4 with a step-shaped
shoulder 15, which SimUltaneously serves the linking of the
elevating screws so that a'precise'and defined position of the
columns is achieved in the extended'state. After remeval'of the
support sleeves 14, :the upper part of 'the columns 9 can be
lowered until the step-shaped shoulders 15 sit on the lower
cylinders of the columns 9. With this additional lowering into a
transport position, the overall height of the moUid path device
16, can be considerably,reduced. The yoke 10 rigidlyisecured to
the columns.9'with.the.structures located thereon is also lowered
accordingly. This'considerably facilitates the transport of the
mould path device 16. Before a lowering of the yoke 10, the

tension anchors 11_secured'thereto must be released.

Referring to Fig. 3, to advance themould segment halves 3
on the machine table 4,,a:main driVe-is provided which comprises
lower drive means 17, which are integrated in the machine table,
and upper drive means 18, which are mounted at the cover frame 8.
As Figure 4 shows, the lower drive means 17 have four driving
pinions 19 which can be driven around respective horiZontal axes
transverse to the longitudinal direction of the mould path 2. The
lower driving pinions 19' are put together in pairs arld} are driven
by drives 20 arranged at the side at the machine table 4. The
drives 20 are each coupled to a drive shaft via a transmission
stage'Zl and the driVing pinions 19 sit or are formed on them.
The drives 20 can preferably be dismantled from the machine table

4 1n order to reduce its overall'width during transport.

15
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As'Figure 4 shows, the mould segment halves 3 to be driven
on the machine table 4 each have two racks 55 at their lower side

into which the lower driving‘pinions 19 can engage.

As Figure 3 shows, the lower drive means 17, like the upper
drive means 18, sit in the hal-f of the machine table 4 which
faces the injection head 1, but which extends beyond the driving
pinions towards the injection head so that; returned mo:uld segment
halves' 3 can be set down on ‘the. machine table 4 before the
driving pinions 18 in order then to be pushed onto the driving
pinions 19 by separate drive means such_as pneumatic cylinder 32,

as will be explained;later.‘

The upper drive means 18 at the cover frame 8 comprise a
pair of mutually spaced upper driving pinions 22 which can be
driven around vertical axes of rotatien (cf. Figure 4). The upper
driving pinions 22 can be driv’en via corresponding drives and

optionally transmission stages.

Still referring to Fig. 3, the mould segment halves 3 have
racks 23 which are mounted at their upper sides and which are
Lilted 1into an upright arrangement so that thelr end slde 1s
facing the periphery of the driving pinions 22. As Fignre 3
shows, the racks 23 are oriented towards the outside at the upper
side of the mould segment halves 3 so that they run between the
two driving pinions 22 with mould =segment halves 3 which
complement one another in pairs. The forces exerted by the
driving pinions 22 thus act in a closing manner on the mould
segment halves 3. The specific arrangement of the upper drive

means 18 has the significant advantage that thermal expansion of

16
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the mould segment halves aré permitted and not harmful for the
drive. A certaln offset can:OCCur between the racks 23 and the
upper driving pinions 22 in‘the verticalidirection without this

hindering the feed of the mould segment halves 3.

To guide the mo.u-ld se'gment halves along the mould path 2, on

the one hand, a guide rail 29 is provided on the machine table 4
which can preferably have a T-shaped section. The mould segment
halves 3 have undercut guidé projections 24 at their lower side
with which they can engage und_er' the guilde rail 29 on the machine
table 4. In this way, an additional security 1is reached.
'Furthermore, additional guide rolls (not shown) can be provided

at the machiline table.

A longitudinal guide 60'is'also provided at the upper side
of the mould segment halves 3. Guide rdlls and an associated
guide rail (not shown) can 1n particular be provided at the cover

frame 8 and at the upper side of the mould segment halves 3.

The guides 30 and 60, at the .machine table 4 and at the
cover frame 8 respeCtively, fork in a V-shaped manner towards the
end of the mould path 2 SO that the mOuld segment halves 3 are
pressed apart at the énd.of the mould path 2 and raised from the
corrugated pipe. The V;shaped,forking 30 of guides 30 and 60 on
the machine table 4 and at the cover frame 8 respectively aré

shown in Figure 1.

Referring to Figs.-l and 3, auxiliary advance means 31 are
provided at the front end of the ' _maChine table 4 facing the

injection head 1 and form a feed device for returned mould

17
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segment halves 3. The returned mould segment halves 3 are set
down on the machine table 4 at the front end of this so that they
"are not vyet 1in engagement wi.th‘ the driving pinions 19 or 22
respectively. Pneumatic cylinders 32 are provided whose operating
direction is disposed parallel to the mould path 2. The pneumatic
cylinders 32 are arranged'at the end frame 56 connected to the
machine table 4. As Figure 3 AshowS, four :pneumatic cylinders 32
are arranged at a cross member 33 of the end. frame which 1is
arranged at the front end of the machine table 4 just above its
surface. Two further pneumatic'cylinders_32 are arranged at an
upper cross'member 34 of the end frame 56. When the pneumatie
cylinders 32 are actuated, a pair of mould segment.halves 3 set
down on the front end of the machine table 4 can be shot onto the
preceding pair of mould segment halves 3 already located on the
mould path 2. For this purpose, the pneumatic cylinders 32 push
the pair of mould segment halves 3 to be closed up towards the
preceding pair of mould segment halves 3. The pneumatic cylinders
32 have an absorbing effect during the closihg up and reduce a
possible impact between the pushed up and _:the preCeding pairs of

mould Segment halves 3.

Referring to Figs. 1 and 3, to return the mould segment
halves 3 located at the-end of the mould path 2 to the-startof
the mould path 2, a portal robot 35 is provided which: is fixedly
anchored to the base plate 6 and.spans the mould path 2 or the
mould path device 16. A plurality of supports 36 are anchored in
the base plate 6 at both sides of the mould path 2 in each case
along a straight line parallel to the mould path 2. At the upper
ends of the supports 36 there sit two. elongate carriers 37

parallel to the mould path 2 and a portal 38 which spans the

18
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mould path 2 is mounted in a travéllable manner on _' these. The
portal 38 1is made iri a planar manher. As Figure 1 shows, the
portal 38 consists of two Cross members 39 and 40. The portal 38
i1s mounted and travellable in a knOwn manner. along the élongate

carriers 37.

Two side carriages 41, 42, which can be travelled 1in
opposite directions On the portal 38, si1t on the portal 38. The
side carriages 41 and 42 can each be formed double So that they
sit on the cross members 39 :and.40. One carriage drive 57, 58 to
travel the carriage is ass:o.ciate'd with each of the side carriages

41 and 42.

A gripping arm 43, '44;_ which is mounted in a vertically
adjustablemanner'atfthe reSpective,sidécarriage, sits on each
of the side carriages 41 and 42. A 1lift drive 45 and 46 is
associated.with each:ofzthe gripping arms 43 and 44 so that the
gripping arms 43 and 44 can be raised and lowéred perpendicularly
independent of the position of the carriage. At the end of the
gripping arms 43 and 44; gripping devices are provided which
preferably work in form-locking manner and with whose aid mould
segment ~halves 3 can be gripped at the_ir. uppér sides, 1in

particular at corresponding bolt heads.

The portal robot 35 grips a pair of mould segment halves 3
traVelled apart at the end_bf the mould path 2 by means of the
gripping arms 43 and;44. This‘preferably'takes place during the
moving apart movement of the . mo'ul.d segment halves{ 3 at the
forking 30. A two-axis synchronisation takes place for the

gripping of the mould segment halves by the portal robot'. The

_19 .
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movement of the gripping arms 43 and 44 are synchronised both in
the x direction and in the y direction for the movement of the
mould segment halves. The gripping arms of the portal robot
therefore move 1in this connection exactly corresponding to the
movement of the mould segment halves 3 along the fork 30. To
compensate for position inaccuracies 0f the mould segment halves
3, for example as a consequence of thermal expansiOn, sensors
(not shown) are advantageously'provided at the gripping'arms 43
and 44 which precisely determlne the relative position of the
gripping devices at the gripplng arms 43 and 44 w1th respect to
the mould segment halves 3, 1n particular to their bolt heads, in
particular in the final section of the approx:Lmation of the
gripping arms 43 and 44 to ‘the mould segment halves 3. The
control‘device (not shown) co'nnected to the sensors can instigate
corresponding corrections of the movement of the gripping arms 43
and 44 and compenSate position inaccuracies of the mould segment

halves 3 as a consequence of thermal expansion and the like.

The mould segment halves 3 are lifted by the portal robot 35
from the machine table 4, moved past the machine table 4 at the
side back to the start of the mould path-and agaln set down on
the machine.table 4 at the end facing the injection;head. Once
set down on the machine, table, the mould segment halves 3 are
pushed by the pneumatic cylinders 32 onto the preceding mould
segment pair and brought into engagement w1th the driving plnions

19 and 22.

As Figure 1 and Figure 2 show, the machine table 4 is
extended to the rear beyond the mould segment half removal region

in which the portal robot 35 engages the mould segment halves 3

20
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at the end of the mould path 2. It forms a parking station 47 at

its end remote from the injection head 1 for special mould
segment halves 3 such as spligot mould. segment halves, etc., which
only have to be fed into the mould segment half circuit at a
given time. To feed in the pair of mould segment halves 2 parked
at the parking station 47, the portal robot 35 grips this and
sets 1t down at the front end of the machine table 4. The pair of
mould segment halves 3 meanwhile pushed out at the end of the
mould path Z on the machine table 4 simply travels further apart
along the forking guide 30 and is ‘finally placed down in the
parkingstatien 477 by?the portal robot. The parking station 47 is
advantageously disposed directly on the machine table 4. The
portal robot'then simply-gripS'the next mould Segment.half pair
3 1n order to convey this back to the end of the machine table 4
at the injection head side and to set it down there. The slipping
in and out of special mould segment halves 3 1is considerably
facilitated by the arrangement of the-parking station'47 on the
machine table 4. The:portal robot 35 takes care of the slipping

in and out.

As Figure 1 show:s, a changing station 48 1s provided at the
rear end of the plant ‘remote from the injection head 1.
'Transversely extending rails 49, on which aChanging table 50 can
be travelled in and out, areanchored. in the base plate 6. In its
position travelled into the working range of the portal robot 35,
the changing table 50 lies approximately at the end of the travel
region of the machine table 4 when this is travelled away from
the injection head 1. New mould segment halves 3 can be travelled
in to convert the machine with the aid of the changing table 50.

The portal robot 35 takes up respectively travelled in mould

21
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segment halves 3 from the changing table 50 so as to put them
down on the machine table 4:at the end.Of'this remote from the
injection head 1. To expel the Old.mould:segment-halves 3; the
portal'robot 35 takes mould'segment'halves 3 located at the end
of the mould path 2 and puts them down on the empty changing
table 50. The changing table 50 is sufficiently large that at

least one pair of mould Segment halves 3 can be placed on it.

The interplay between the machine table 4 or the total mould
path device 16 and the 'portal robet 35 'separate therefrom 1is
controlled by a central COntrol device (not shown). In order to
know 3_r1 which arrangement the mould path device 16 and the portal
robot 35 are relative to .one another, a position detection device
(not shown) 1is provided.Themachine table 4 can preferably be
travelled along the rails 7 anchored in the base by means of a
ball spindle (not shown)' An absolute value transponder (not
shown) , assoclated with the ball spindle or its drlve can always
accurately indicate the pos.'l.tlon of the machine table 4.
Furthermore, 1f the p031tlon devu:e has an absolute wvalue
transponder which is assoc1ated.w1th the drive of the portal 38,
the control device can always exactly determine the relatlve
p081tlon of the mould path devlce 16 and of the portal robot 35
relative to one a‘ndther from -thi‘s In particular, the control
device can control the portal robot 35 such that thlS grips the
mould segment halves 3 during thelr movement on the machine table
4. The return of the mould segment halves 3 therefore takes place

without any interruption to the process.

As Figure 2 shows, a cooling apparatus 51 or its docking

means 52 is mounted at the: upper cover frame 8. The cooling
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apparatus 51 has leak-free couplings which allow a coupling of
the mould segment halves 3 located on the mould path 2 to the
coolingapparatus 51. In the mould segment halves 3 themselves,
coolant passages (not shown) are formed Such that a direct
cooling of the mould:segment halves 3 is possible. The cooling
apparatus 51 or their connections on the mould segment half side
travel along a part of the path dlstance with the mould segment
halves 3 on thelr movement along'the mould.path 2 on the machine
table 4 so that coolant can circulate through the mould segment
halves 3 during the movement on the mould:path 2. At the end of
the mould path 2, the leak-free couplings of 'the cooling
apparatus 51 uncouple. The ooolant remains in the mouldSegment

halves 3.

23
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1090-90
What is claimed is:

1. An apparatus for the manufacture of corrugated pipes from
thermoplastic in whi:ch mould segment halves, " which
complement one another in pairs, are guided'together along
a mould path adjacent to an injection.head‘ are moved.apart
at the end of the mould path and are returned back to 1ts
start separately from,one another, comprising a mould path
device to move the mould segment halves along the mould path
and a return conveyor to return the mould segment halves_ ,
from the end of the mould path back to its start, with the
mould.path device comprlslng'a machlne table having a lower
guide and lower drive means for the mould segment halves and
a cover frame secured to the machine table having an upper
guide and upper drive means for the mould segment halves,
characterized in that ‘

(1) the mould path dev:Lce ‘and the return conveyor form units
separated from one another;

(ii) a portal robot anchored to a base plate is provided as the
return conveyor; and ‘ ‘

(11i1) the mould path unit is travelable on the base plate.

2. An:apparatus inaccordance with claim 1, wherein there are
provided a position detection device, 1in particular an
absolute wvalue transponder assoc1ated w:Lth the machine
table, an absolute value transponder assoclated with the
correspondlng movement axle of the portal robot and an

absolute wvalue transponder associated with the drive means
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for the-movement of the:mould segment halves on the machine
table, for detection of the position of the machine table
relativeto the return ¢0nveyor and a central cent:rol device
connected to the position detection device for the control

of the mould path-deviCe and of the return conveyor.

An apparatus 1in accordance with claim 1 or claim 2, wWherein
the portal robot has a planar portal, which extends
transversely over the mould path and can be travelled

parallel to this, a pa’ir' of carriages which are installed on

the portal and can_be'travelled in Opposite directiOns to
one another on this, ' and a pair of gripping devices mounted
on the Carriages; with the gripping devices being vertically
t-ravelable, in partiCIilar travelable by means of a 1lift
drive perpendicular to the plane of the machine -table

relative to the respective carriage.

An apparatus 1n accordance with the preamble of claim 1,
wherein the upper drive means mounted on the cover. frame are
formed such that they allow a displacement of the mould
segment halves perp‘endicu_lar to the machine table, 1n
particular haVing ,driVifng pinions which run around vertical
axes and which cooperate with the racks provided at the

mould segment halves.

An apparatus in acCordance with any of claims 1 to 4,
wherein insertion'means separate from the return conveyor
areprovided at the start of the mould path to close up a
returned mould segment half pair to preceding mould segment

halves located on the mould path, with the insertion means
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having an absorption device to absorb the advance movement

of the returned mould segment halves to the preceding mould

segment halves.

6. An apparatus in accordance with claim 5, wherein the
insertion means are | formed by at least one pneunmatic

cylinder 'mounted on the machitne table.

7. An apparatus in accordance with any of claims 1 to 6,
wherein the cover frame:.is mounted 1in a Vertically
adjustable manner'relative Lo the machine table and can be

adjusted by means of a lift drive.

8. An apparatus in accordance with any of claims l. to 7,
wherein the cover frame is made lowerable towards the
machine table into a transport position and 1s preferably
supported by means of eolumns secured to the machine table

and able to be telescoped by.a;motor.

9. An apparatus in accordance with the preamble of claim 1,

wherein a coolingapparatus 1s provided to cool the mould

segment halves and has a cooling circuit and docking means

for the releasable docking of the coolant circuit to coolant

paSs'ages made in the mould segment halves.

10. An apparatus i_n accordance with claim 9, wherein the cooling
app'aratus has movably designed coolant lines, in particular
hoses, such that the dodked coolant lines can be moved along

with the moved mould segment halves over a path.

26
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An apparatus in accordance with any of claims 1 to 10,

wherein coolant _passa'ges on the mould segment half side and

coolant lines on the machine table side are provided with

leak-free couplings which open automatically on dofcking and,
on undocking, automatically close the coolant passages on
the mould segment half Side and the coolant lines on the

machine table side without leaks.

An apparatus 1in accordance with any of claims 1 to 11,
whéreingthe.mould segment halves have expansion stores into
which coolant located in coolant passages on “the mould

segment half side'can expand.

An apparatus 1n accordance with any of claims 9 to 12,
wherein the coolling apparatus is simultaneously formed as a

heating apparatus to pre-heat the mould segment halves.

An apparatus 1in accordance with any of' claimsi 1 to 13,
wherein a parking station is provided at the end of thé
mould path on the machine table for special mould segment

halves such as spigot mOuld seqment.halVes.and the like.

An apparatus in accordance with any of claims 1 to 14,
whérein a c:hariging station is provided at the end of the
mould path to feed. in néw mouldv segment halves and feed out
old mould segment halves into or out of the mould segment
half circuit, with the changing station preferably having a
travelable changing_table which can be travelled into and

out of the operating region of the return conveyor,
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preferably to the end of the machine table of the mould path

dev:.ce remote from the 1nj ection head.

16. An apparatus in accordance with claim 15, whereln rails are
provided 1n the base plate transversely to the direction of

the mould. path in the region of its end and the changing

table can be travelled on them.

17. An apparatus in accordance with ariy of claims 1 to 16,
wharein rails are provided in the base plate and the mould
path device can be travelled on them, preferably parallel to

the operating direction of the injection head.

28
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